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Foreword 

This volume, one of a series of ten occasional monographs, contains some 
of the results reported by investigators who have studied population-related
topics during the past several years as participants in the International 
Program for Populhtion Analysis (IPPA). 

The principal ohjective of the IPPA has been to broaden the base of 
kno ledge and undeis anding of population dynamics by generating a new 
capability in analysis and evaluation. pi imai ily in less developed and develop
ing countries, for use by governments \%ho wish to develop adequate popula
tion policies. One of the approaches to this objective has been the offer of 
modest work agreements (subcontracts) to qualified individuals who wished 
to work in population dynamics. especiall) investigators new to the field who 
were %ithout major professional or financial support from other sources, and 
who sho\ ed promise of emerging as leaders and innovators in the exploration 
of contemporary population concerns. 

At the inception of the Program in 1972. it seemed reasonable to believe 
that a considerable reservoir of talent had been untapped. that many individ
ual population schol:trs and other social scientists throughout the world were 
isolated from the maii~tream of knowledge in the field by distance, geogra
phy, culture, and lack of established affiliations. It was surmised that these 
scholars held, or could acquire at modest cost, many of the piece% of the 
immense puzzle that must ultimately be assembled. 

During the past four years. the IPPA has attempted to mobilize some of this 
dispersed and often neglected talent. Emphasis was placed on goal-directed
work oriented toward applications to practical nation- or region-specific 
population problems. The initiative lbr individual projects came both from 
ICP staff suggestions and from investigators' unsolicited proposals.

Proposals from scholars already engaged inpopulation research were given
full consideration; but particular attention was paid to applications from 
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DEMOGRAPHIC TRANSITION 

investigators new to the field but with demonstrated relevant competence, 
innovative approaches, and promise as nuclei of new population dynamics 
groups in less-developed and developing countries. 

Out of a total of 317 proposals from all over the world, 52 were selected for 
support by a careful and thorough process which included both internal 
Interdisciplinary Communications Program (ICP) evaluation and peer re
view. In each case, ajudgment was made as to whether the results would be 
useful in the formulation of workable Third World population policies and 
translatable into national commitments to viable action programs. No project 
was funded for more than $50,000-the average was less than $24,000. Most 
were for a period of one year or less. 

The work agreements were tailored to individual situations, with the hope 
that a flexible approach would reduce the adm'inistrative burden at both ends 
and still maintain an essential degree of responsiveness. In addition, when
ever an investigator undertook work in a country other than his own, it was 
required that a host country national be involved as a contact and professional 
collaborator. This requirement was intended to help ensure the relevance and 
suitability of the study to local conditions, correct interpretations of observa
tions, and the practical application of results. 

These investigators were not selected and then left to work in a vacuum. 
Other elements of the IPPA were designed specifically to maintain communi
cations channels which, by making information from the Progam available 
promptly and in usable form. linked these investigators to each other, to 
colleagues in related areas, and to the population community at large. These 
elements included continuous monitoring and assistance by the ICP profes
sional staff and, when appropriate, participation in one or more ofthe sixteen 
IPPA workshop/seminars, six of which were held in Third World countries. 
Work agreement investigaioms, together with others on the IPPA mailing list 
of more than 4500 names, received semi-annual annotated bibliographies on 
selected population topics and Population Dynamics Quarterly (PDQ), the 
IPPA newsletter with worldwide circulation. A number of investigators were 
first made aware of the IPPA through PDQ, and articles by many of them 
have appeared in its pages. 

Even now, as the Program is being concluded, it is difficult to assess 
accurately the effects of the IPPA experiment-and it was an experiment in 
the fullest sense of the word. During the past four years, it has been shown 
that a great deal of unrecognized talent exists, that it can be reached by well
designed techniques, and that it can be productive. New approaches and 
perceptions have evolved. For example, the increasingly popular concept of 
population impact analysis grew largely from IPPA's concern with develop
mental determinants of fertility in selected countries. 
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Forel 'ord 

In compiling this book and its companion volumes, no attempt has been 
made to reproduce the complete reports submitted by the investigators. To 
varying degrees, the reports have been edited. condensed, and sometimes 
rearranged in format. In some instances, highly specialized terminology has 
been changed to make the material more readable by adiverse and multidisci
plinary audience. Hopefully, these editorial liberties-made necessary by 
constraints of space and money-have not obliterated the essential flavor of 
the report,, or obscured their principal findings. ICP assumes full responsibil
ity for any change,, made in the original manuscripts, since stringent time 
limitations have tnade it impossible to return the modified versions to the 
authors for review. Readers who wi,,h additional information on any of these 
reports are encouraged to contact the author, directly. 

Four years is a short time in which to devise and implement an undertaking 
of this diversity, let alone evaluate its long-term contribution to the solution of 
a problem of such magnitude. We hope the contents of this volume and the 
others in this series will be interesting and informative to a wide variety of 
readers with eclectic view points. More importantly. we hope these first 
efforts will serve as a pattern and a source ofencouragement for future efforts. 

and that the network of interpersonal contacts which has been established will 
continue to flourish. 

M. C. Shelesnyak 
Director 

Interdisciplinary Communications Programi 

John T. Holloway 
Associate Director for Operations 

Jinterdisciplinan' Conmunications Program 

ViI. 



Introduction, 

In'this volume are presented the results of recent empirical research de
signed to secure a more adequate understanding of poulation change. The 
six studies entail analysis of population change in twelve developing coun
tries, seven in Latin America, two in sub-Saharan Africa, a"' three in Asia: 
Some findings are presented that reaffirm demographic transition theory; 
others argue against it. Alternative models of population change are pro
posed and receive preliminary testing. 

As is well known, the demographic transition theory was derived from 
empirical evidence of changing mortality and fertility levels in western and 
northern Europe during the eighteeiifh. nineteenth and twentieth centuries. 
The theory states that some threshold level of socioeconomic modernization 
precedes mortality and fertility reduction, usually with a time lag for the 
latter. Although the theory explicitly holds that modernization is aprecondi
tion for such demographic change, its early proponents typically cautioned, 
!'It is impossible to be precise about the 'arious causal factors, but appar
ently many were important" (Notestein 1953). (A more complete description 
of the theory, including an account,of its history and status, is presented in 
United Nations (1973). Coale (1973), Van der Walle and Knodel (1967), and 
Beaver 1975.)

The demographic transition theory has many critics. Some allege that the 
propositions concerning causal relationships between modernization and 
fertility decline are not specific enough to predict future fertility decline. 
Since the propositions are too vague to be validated, they do not constitute a 
theory.

Another related view is that the theory is merely a description of the, 
experience of some economically developed counti ies, typically in northern 
and western Europe. These countries have undergone a similar pattern of 
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,change which today's developing nations are not apt to repeat because ofdissimilarities with premodern Europe. Critics point to such differences as
Europe's slow-paced mortality decline, in contrast with rapid mortality re
duction in developing countries, and the frequent occurrence in Europe of
moderate pretransition levels of fertility, as compared with high pretransi
tion levels in Third World nations. Fertility differences may have resulted 
from another important difference--the high proportion of late marriages
and non-marriage in pretransition Europe as contrasted with almost univer
sal and early mvrriage in today's developing countries. One should not gen
eralize from the European experience. The demographic transition theory
does not adequately depict coming events in developing countries. 

Yet another allegation holds that the propositions of the demographic
transition theory are highly simplified, often inaccurate descriptions of 
events in Eurcpf.. Social-historical research reveals that premodern levels of
fertility in Europe varied from high to moderate, and the variance in pretran
sition fertility was as great as the ensuing average fertility reduction (Coale
1973). In some places, fertility decline preceded mortality decline (Knodel
1968); elsewhere fertility decline preceded modernization (Sweezy 1973, 
McIntyre 1975. Goubert 1968).

Lastly, fertility reduction is at least temporarily reversible. The "baby
boom" simultaneously occurred in 18 countries, most of which were Euro
pean (Campbell 1974). Such reversal conflicts with the theory.

Regarding the transition theory's status, authors of a United Nations 
(1973) summarization on population stated: 

The theory is an interpretation of turning points in demographic
evolution rather than a system of logically consistent and explicit rela
tionships that provide a basis for pertinent deductions and predictions 
of future developments (p. 60). 

And Coae (1973) holds that, "with sufficient modernization, fertility and
mortality change in a predictable manner" even if there is a "difficulty of
defining a precise threshold of modernization" (p. 64).

The divergence of views over the relative merits of the demographic tran
sition theory is not merely academic. The views are directly related to the 
present day controversy between developmentalists and family planners.
Policymakers must choose whether to invest scarce developmental capital n
socioeconomic improvements or on family planning program,, Or on a com
bination of both. Their efforts to induce fertility reduction through programs
of socioeconomic modernization are rationalized by the postulates of the
demographic transition theory. But policies favoring family planning pro
grams are based on the rationale that sufficient demand for such services 
already exists, that the availability of such services will result in fertility 
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Introduction 

reduction, and that fertility reduction will help stimulate economic develop
ment and social progress. 

One plausible course lies somewhere between the two policy extremes. 

An emerging consensus holds that both socioeconomic improvements as 

well as increased efforts in family planning programs are necessary if fertility 
is to be reduced (Teitelbaum 1974). 

It is this writer's view that the various policy options are based on ques

tionable theoretical models in their current form. This volume is intended to 
improve the situation. 

The study by Robert W. Morgan (with a section on policy by Olukoye 

Ransome-Kuti) finds that indicators of modernization such as increased 

schooling, higher status occupations, and exposure to modern medical 

practices-all indicators of approaching modernity-are associated with 

higher fertility among the Yoruba of Lagos, Nigeria. To explain these 

anomalous findings, the investigator proposes that psychological insecurity 

accompanying modernization affects fertility. 

If society is in flux and traditional noims are challenged, individuals 

subject to acute forms of psychological stress plunge forward into new 

forms of modernity while clinging to, and reinforcing, those traditional 

norms which remain. One of the mest important of the traditiornal 

norms available to families in flux is continued high fertility .... 

During the transitional period, families must hunor the norms of the 

old, in fact, may have to overcompensate for their transitional behavior 

by over-honoring the norms of the old. 

James E. Kocher's study of modernization and rural population change in 

two of Tanzania's northeastern districts is a preliminary test of an elabora

tion of the demographic transition theory as developed by Richard Easterlin 

(1975). Kocher asserts that his findings are not inconsistent with the theory 

and says that where modernization has been greatest in Tanzania, fertility 

decline is incipient. For example, in such areas, increasing numbers of 

women report they wish to stop childbearing in spite of having families 

which are small-three or four children-by local standards. Nonetheless, 

Kocher also shows that women approaching the end of their childbearing 

years in the most modernized study area, report a higher average number of 

live births than their age group peers in less modernized areas. Hence, 

although Kocher is able to document marked socioeconomic improvement 

among these rural Tanzanians, his data do not suggest that modernization 

leads to fertility reduction. Instead, he says, it is probable that moderniza

tion is leading to delayed childbearing, followed by shortened birth intervals 

after childbearing begins. While the net demographic effect of these changes 
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is unclear, they probably tend toward fertility increase, at least in the short'term. Kocher's findings suggest that Morgan's hypothesis may have wider
application than only to urban Nigerian women.

,Carvajal and Geithman test a fertility behavior model which posits socio
economic ieference groups as being important to Costa Rica's 1963-1973intercensal fertility decline. According to them, CouLples' preferences forfamily size are influenced by the norms of the ',cioeconomic group withwhich the group identifies. The authors hypothesize that within reference 
groups, higher income is associated with higher fertility. A negativeincome-fertility relationship, however, will exist between reference groups.And the analysis of Costa Rican census data finds th., inverse relationshipbetween status and fertility as predicted by this elaboration of the demog
raphic transition theory.

Alan Sweezy's study yields findings contrary to the demographic transition theory. His investigation of Mexico's economically advancing
groups-business and professional people, commercial farmers, and industrial workers-finds their fertility is remaining high. Focusing on fertilitydecline in southern Europe, Sweezy notes that such decline preceded modernization: in terms of the policy relevance of these findings, he concludes,".. . the most direct methods of bringing about feriility declines include the 
use of modern birth control technology and nationwide family planning 
programs-a probable non sequitur.

In sharp contrast. Leela Visaria documents the relevance of the demographic transition theory to the experience of the Parsi community of theIndian Subcontinent. As in Europe. fertility decline was accomplished
through a combined longterm reduction in both nuptiality and marital fertility. As in Europe, there has been a recent upturn in marriage with fewerParsis remaining single and more people marrying earlier. But unlike
Europe, the upturn seems unrelated to the use of contraceptives. The lowlevels of contraceptive use among the Parsi,; suggest that another factor,Parsi modernization-also documented by Visaria-might have played the 
key role in lower fertility levels. 

Hananto Sigit reports on the impact of demographic change on economic
growth in Indonesia. His model derives inputs of manpower and capital
needed to attain an exogenously determined level of growth in Indonesia's gross national product, and suggests that lowered population growth willdampen economic growth. While somewhat peripheral to the investigation
of demographic transition, the study does touch on economic-demographic
relationships and addresses itself to a question of major importance: Whatwill be the economic consequence of reduced population growth? 
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Introduction 

As 'these studies show, progress toward altaining an'adequatt model of 
population change has been made. For social science eventually to derive 
such a model, both nethods and data must be improved. Meanwhile, "he 
research reports, -n this monograph while far from authoritative, bring us 
closer to the attainment of such knowledge. 

James M. Creager 
ICP StaffSocial Scientist 
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Yoruban Modernization and Fertility inLagos 

Robert W. Morgan 

Abstract 
An'analysis of data on socioeconomic and health factors obtained from studies 

carried out in Lagos, Nigeria, during 1966-1970 reveals that modernization isassoci
ated with high fertility. 

Editor's Note: This report was --f.: npleted in 1975, when tie Federal 
Mililary Govffrnent of Nigeria was revising portions of the country's Third 
National Development Plan, 1975-1980. Some of the policy recommenda
tions iade in this report are included or closely approximated in the new 
plan. The section of the report on policy was co-authored by Dr. Morgan 
and Professor Olikoye Ransome-Kuti, Direcdor of the Institute of Child 
Health, Lagos. and senior advisor to the Nigerian Federal Ministry of. 
Healh. 

Up to 1975, the policy of Nigeria's Federal Military Government on family 
planniag was to integrate these services into the overall health care delivery 
system. The program was not directed toward the reduction of population, 
nor was the government to be involved directly in the delivery of family
planning services, in'accord with the statements on population policy and 
health as contained in the country's Second National Development: Plan,. 
1970-1974. 

Note: ICP social scientist Jan)es M. Creager helped prepare this study for publication.
Correspondence to Dr. Morgan should bhdirected to 88 Pinckney Street, Boston, Massachu
setts 02114. 
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Early in 1975. the Federal Military Government set up a Population
Council whose function is to advise the government on ways to reduce the 
rate at which the population of Nigeria increases. For the first time, the 
government was concerned about the size and growth rate of the country's
population. However, the mechanisms for attacking this set of problems have 
not yet been determined. 

Nigeria has a population estimated at 70 million, and her great diversity in
religion, ethnic groups, and social and cultural behavior is such that it would
be difficult to produce a single policy report aim:d at reducing the population
growth rate of the entire country. Most of the information contained in this 
present research project relates to the Yoruba tribe in southwct,tern Nigeria.
Although other studies have been or are now being undertaken in other parts
of Nigeria, more information will be required from many sources in the 
country before a national population program can be launched with the 
necessary sophistication to ensure success. 

While it is difficult to predict to what extent the results of the present study
can be applied to the country as a whole, some general relationships appear inthe data between fertility behavior, the shift from traditional to modern 
norms, and the individual family's overall life pattern. With an estimated 80 
percent of the population in agriculture, for example. ait agricultural policywhich will enhance the process of farming and attract people back into the
traditional sector is called for; the data suggest that variations in such apolicy
can affect fertility upwards or downwards, and that the government should
consider these possible variations. The new Third National Development
Plan, 1975-1980 is being modified, and further detailed study of the plan as
announced and as it evolves, is indicated. However, preliIninary study of the
plan makes it possible to make some recommendations at this time. 

Brief Outline of Research Findings 
Th, data show a consistent relation between transitional status (shift from

traditional to modern norms) and increased fertility. This relationship holds
when considering the factors of urbanization, occupation, education, social 
status, and medical behavior. The data on education show that persons with 
no schooling have traditionally high fertility, persons with some schooling
have still higher fertility, and the relatively few persons with advanced 
education have reduced fertility. As for occupation, persons in traditional 
occupations have high fertility, and persons whose occupations fall between
traditional and modern, have still higher fertility. With respect to medical
behavior, persons using modern clinics, or who have some knowledge of
modem medical beliefs, have higher fertility than persons who do not use
these facilities or who hold traditional beliefs about health and illness, The, 
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relatibn between transitional status and fertility is shown in the data on use of 
traditional versus modern medicines: Persons using traditional medicines 
have high fertility, those using both traditional and modern medicines have 
still higher fertility, and those using only modern medicines once again have 
lower fertility. 

These data are taken from surveys among families in only one section of 
Nigeria (the Lagos metropolitan area); about 80 percent of the sample are 
members of the Yoruba tribe. However, data from other surveys in Nigeria 
support the findings, at least in part, and suggest that urbanization and 
education are related to increased fertility. Since so few persons in Nigeria 
today are in the upper class or the modern social statuses associated with 
reduced fertility, the net effect for the population as a whole is i ising fertility. 
rates as people move from rural to urban places and from traditional to 
modem norms. 

Data as Related to the Third Development Plan 

Because Nigeria lacks intermediate levels of manpower. the country's 
Third National Development Plan, 1975-1980 calls for the training of large 
numbers of this type of worker. According to present plans, the Federal 
Military Government will guarantee free primary education for all Nigerian 
children, will partially subsidize secondary education, and will build addi
tional schools and teacher training facilities. The Universal Free Primary 
Education scheme was due to begin in September 1976, and the total govern
ment allocation for education in the plan's five-year period reportedly will be 
(Naira) 2.5 billion, approximately ($U.S.) 3.75 billion. 

Training intermediate level manpower is essential for the economic growth 
of the country. On the other hand, the data indicate if the program is carried 
out in its presently conceived form, the results may be disastrous from a 
population viewpoint. A program of intensified Western-style education will 
greatly increase the number of intermediate-level graduates associated in the 
data with higher fertility rates. Other research indicates it will also increase 
rural-urban migration. 

At this stage in world history, Nigeria, along with many other developing 
countries, must seek new approachev to economic growth and population 
policy. Nigeria is moving from a traditional society toward some new form of 
social synthesis of the traditional and modern norms-what might be called a 
modern African synthesis. A possible interpretation of our data would be that 
economic security and meaningful social status, rather than upper class social 
status, lead to lower fertility rates. In other words, a feeling of access to 
membership in what we have called the new African synthesis is the impor
tant factor. The higher fertility rates shown in our data, on the other hand, 
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Would then be associated not with intermediate-level jobs, but rather with job
insecurity. -

This would be the implication of our data if compared to the experiences of 
China, Japan, and Taiwan, countries which have been through a transitional 
process and have achieved new forms of synthesis of the traditional and 
modem norms-and yet, at the same time, have also achieved marked 
declines in fertility rates. If the new cadre of intermediate-level manpower in 
Nigeria can be given access to secure and attractive career horizons in urban 
or rural sectors, which enjoy appropriately high prestige in the country, our 
data suggest that these persons may be among those with lower fertility.

We will examine these ideas more fully with respect to the data on urbaniza
tion, occupation, education, and social class. 

Urbanization.The majority (an estimated 80 percent) of Nigerians live in 
the rural areas, but there is a trend for a population movement toward the
urban areas. When the country was divided into four regions. there were only
about six major cities to which this movement was pronounced. With the
creation, first, of twelve states nowand of nineteen states, each with a
growing capital city, the movement of population from rural to urban areas 
has increased. The present study, as well as other studies in Nigeria. suggests
that urbanization and the associated modernization will lead to higher fertility 
rates. 

Our study indicates that the population of Lagos is increasing at about 12 to 
14 percent per year, ,Jpercent of this increase due to natural increase (that is,
births over deaths), and 8to 10 percent due to migration. This 4 percent rate of
natural increase is extremely high by world standards, ind other studies in
Nigeria point toward a general pattern of fei tility i ise as families move from
villages to towns to larger cities. Therefore. any educational or other develop
mental policy which contributes to the rapid urbanization rate in the country 
would seem risky.

The main traditional occupation of the Nigerian people is farming. True,
the new development plan emphasizes the support ofagriculture, but this was 
the case in the previous Four-Year Plan. Yet no significant effect on migra
tion away from the land was reported as a result of these policies.

To be effective, the new plan's section on agriculture must stress human as
well as material benefits. The plan now emphasizes such material items as 
fertilizers, pesticides, tractors, and agricultural loans. To be successful, the 
plan must include institutional measures for improving the prestige of rural 
life, and the educational, medical, and other social benefits available in rural 
areas. The experience of China in restructuring rural life, in enhancing the 
prestige of farming, and in providing educational and medical benefits in rural 
places, and the accompanying decline in fertility reported in China, is cited in 
this regard. A similar decline in fertility accompanied land reform and the 
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restructuring of rural life in Taiwan. 
If'our interpretation of the Lagos data is correct, meaningful social stattis 

"rather than upper-class social status is most closely related to reduced fertil
ity. With respect to Nigerian agriculture, we will examine this hypothesis 
further. 

Occupation. In addition to increasing the number of schools in the country, 
the government must tailor the new education to fit new job opportunities. 
Creating new graduates without creating new jobs will have disastrous conse
quences. Along with the unemployment and social discontent such a situation 
produces, our data indicate the unemployed in Lagos have the highest fertility 
rate of any group in the sample. 

As to industrial development, Nigeria's new plan once again appears to 
stress material rather than human goals. Production of motor cars, steel, and 
petrochemicals, as well as expanded consumer goods industries, undoubtedly 
will create new jobs. However, the type ofjob situations thus created is of the 
utmost importance. The data indicate if these jobs are marginal, if workers 
can be easily laid off, and if many unemployed laborers are waiting to take 
their places, then fertility will be high. Government may be guided by the 
experience of Japan following World War II. After the war, the labor and 
labor reforms put into effect in Japan led to the wider distribution of wealth 
and power, the existence of labor unions, and, interestingly, a marked and 
rapid decline in fertility. 

Education and social status. The way education is now structured in 
Nigeria, level of education determines one's movement from traditional to 
modern norms, and influences one's status in contemporary Nigerian society, 
a status which may be neither traditional nor modern. but rather transitional 
and insecure. 

The new plan calls for a scheme of Universal Free Primary Education, and 
expansion of secondary and teacher training education. Universal free educa
tion seems to be a worthwhile goal. The Nigerian public must realize, how
ever, that if this education continues in the present mode, the result will be 
increased numbers of graduates trained for jobs that do not exist, or trained 
for jobs in cities at the expense of the agricultural sector. In this report, we 
argue instead for a revised educational system to prepare graduates for 
intermediate-level careers in agriculture and industry, and also for intermedi
ate-level careers in the traditional and modern arts and crafts. We will 
speculate as to how the government might bring about such a situation in 
Nigeria. 

If our interpretation of the data from the present study is correct, an 
educational system leading to secure and meaningful jobs will reduce fertility 
in these intermediate status groups, an effect which only the small and 
economically secure upper-class has experienced at present. Again, we must 
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point out that the present study focuses on one area of Nigeria and one, tribe. 
'More studies are needed of other ethnic groups ,pa..icularlythe majo on.esthe lbos and Hausas-to verify the data of this study and their applicabilit. to 

the country as a whole. 

THE MODERN AFRICAN SYNTHESIS 

The processes of modernization, variously defined, have occupied the 
attention of social scientists throughout Africa during much of the present
century. The geographer Akin Mabogunje (1968) uses the term "modern" 
to apply broadly to such diverse and complex processes as urban and indus
trial growth, functional specialization in the cities and towns, the seculariza
tion of traditional values, the development of Western-type educational and 
modern medical systems, transport and mass media communications links,
electrification and other forms of modern technology, "the glamour of mod
em urban utilities and new employment opportunities," and so on. Olusanya
(1971) and the other demographers with whom we are most directly con
cerned restrict the term "modern" to more readily measured indexes such as 
years of Western-type education, access to modern medical facilities, urban 
residence and employment, and "changes in traditional attitudes.., all these 
changes are lumped together. . . under the general term 'modernization'." 

But modernization is not an entirely accurate description and is used here 
for want ofabetter word. Mabogunje (1968) speaks of'"traditional" as well as 
modern elements in interpreting the processes of change. The sociologist Olu 
Okediji (1968b). in his sociodemographic study of lbadan, uses the terms 
traditional as well as modern in defining his sample areas. Both Okediji
(1968b) and Olusanya (1967) introduce the term "de-traditionalization" in 
addition to modernization. 

One of the propositions central to the theory presented here is that Nigeria, 
as well as many other changing or transitional societies, is not becoming
modern in the sense implied in many writings on the subject, but rather is 
moving toward an i:aborate synthesis, a fusion of traditional and modern. 
That such a fusion can occur isapparent when one looks at Japan or China, 
two countries which have passed through the !ransitional process, have 
undergone extensive social and economic change, and yet have not become 
replicas ofthe United States, England, France, or the Soviet Union. Rather,
each has achieved asynthesis of traditional and modern cultures, which might
be called the modern Japanese synthesis or the modern Chinese synthesis.
Similarly, West African countries such as Nigeria, Ghana, or the Ivory Coast 
are not becoming replicas of industrial countries in the East or the West. but 
are achieving a"modern African synthesis," a unique functional amalgam of 
norms, values, and technologies selectively chosen from the traditional and 
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modern worlds. In this paper, the term modernization will be used in this 
sense. 

Our concern is also with human fertility, as measured in the various 
demographic field surveys reported on here. During 1966-1967, Olusanya 
(1967) conducted retrospective fertility studies in one city, lbadan; two 
towns, Ife and Oyo; and five villages in what was then Western Nigeria and 
is now part of two of the newly created states in Nigeria. Olusanya concluded 
that fertility levels seemed to be higher for more educated women and 
younger cohorts: "The pattern is so consistent as to leave us with little doubt 
that the educated among our survey population tend to be more prolific than 
their uneducated counterparts." And in his final report on this research, 
Olusanya (1971) writes, "The conclusion is almost inescapable that some
thing has been happening to the level of fertility in this society," though he 
quickly adds, "The apparent rise in fertility may well be a temporary phenom
enon." 

Whether temporary or not, the trend identified by Olusanya is supported in 
almost every other study of actual fertility carried out in Nigeria, whether via 
retrospective or prospective surveys. A large number of studies focusing on 
attitudes toward childspacing and acceptance of family planning do show the 
expected relation (expected in terms of standard demographic transition 
theory)* between increased approval and use of family plhnning, and such 
factors as increased levels of Western-type education. Studies focusing on 
fertility itself generally show an opposite relationship. 

Olusanya offers two possible interpretations for this apparent rise in Nige
rian fertility: Improved levels of health in the country which enable women to 
bear more children, and a decline in the traditional belief that a woman should 
not become pregnant while still breastfeeding a previous child. According to 
this belief, prevalent in many parts of Africa. a new pregnancy renders the 
breast milk injurious or even fatal to the nursing infant. This has resulted in a 
waiting period of several years between pregnancies, or until the existing 
child is weaned. Olusanya's interpretation, now widely accepted in the 
population literature on Africa. is that with increasing education and aware
ness of modern medical beliefs, mothers resort more often to powdered milks 
and bottlefeeding, avoiding the lactation taboo, and are able to enter into more 
frequent pregnancies. Data will be offered later in this paper to show that 
neither of these assumptions are well supported. Fertility data on healthier 
mothers and mothers employing powdered milks and bottlefeeding suggest
they sometimes have higher fertility but more often have lower fertility than 
the norm. 

*See Coale and Hoover (1958) for a concise statement of demographic transition the6ry,, 
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9I-i',this-paper, we examine some Nigerian fertility data, to identify a 
syndrome of particular social, economic, and medical conditions which ap

,-pear to relate directly to higher or lower birth rates in individual families. 
'Based on these data, we propose a new theory of population change. The data 
were obtained by demographers working independently in different parts of 
,Nigeria during 1964-1970, including a number of sociodemographic and medi
cal surveys by the authors in the capital city, Lagos, during 1966-1970. The 
theory presents a comprehensive explanatory framework for interpreting the 
complex fertility patterns observed in Nigeria. Subsequent papers will exam
ine how well or how poorly the theory fits in other countries. Preliminary 
examination of data from several other countries which have undergone rapid 
social and economic change suggest that the model developed in Nigeria .may 
have similar application in transitional societies throughout the world. 

The political boundaries of Nigeria encompass many changing societies 
which appear to be sharing most elements of change not only with each other 
but also with other societies in adjacent countries of West Africa. Coleman 
(1963) has said that 248 distinct language groups have been identified within 
the boundaries of Nigeria, and many of these language groups-for example, 
the Hausas. the Fulanis. and the Yorubas--extend into neighboring West 
African countries. Nigeria is Africa's most populous country and the eighth 
largest country in the world. Censuses in Nigeria have always been a problem 
from the earliest days (Kuscynski 1948). and Nigerian demographe:-s usually 
consider the 1952-1953 census to have been the most accurate (Mabogunje 
1968, Okonjo 1968, Olusanya 1966). Using that census as a base. assuming a 
2.5 percent annual rate of natural growth. and allowing for a certain degree of 
international migration into Nigeria (although such migration has been in
creasingly restricted), the present population is about 70 million persons. 

While some of the data used in this paper come from nationally drawn 
random samples, most pertain to the large Yoruba tribe, which predominates 
in the southwestern quarter of Nigeria. in Lagos. in parts of adjacent Benin 
(formerly Dahomey), and in Togo. The area within Nigeria occupied by the 
Yorubas now comprises four states and part of a fifth u.der the plan an
nounced in early 1976 for ne creation of additional states. Comparative data 
on the populations of various tribal groups in Africa are difficult to obtain, but 
it is likely that the three largest tribes in tropical Africa are centered in 
Nigeria: The Hausas. the Yorubas, and the lbos, and that the Yorubas are 
now the second largest tribal grouping in tropical Africa with a population 
today estimated at about 15 million persons (based on a projection from the 
1963 census). 

In knowing precisely what to measure, the problem is whether one should 
look at the number of pregnancies a woman may have had, the number of live 
births she has had, or the number of children who survive. In the retrospec
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tive studies considered here, investigators have tended to emphasize the 
nuiberof children ever born to a woman, and in prospective studies, the total 
fertility rates. Both measures omit the factor of infant deaths, but this impor
tant and much debated factor will be examined where the data permit. 

Kocher (1973) and Rich (1973) identify the lack of primary data as one 
serious obstacle in population research today. Kocher states: "At the present 
time it is not possible to provide adequate statistical tests of the relationships 
hypothesized here between rural development and fertility decline. . . . Even 
for high-income countries detailed data ... are not available." (p. 62) Rich 
likewise states, "A major and continuing problem faced by researchers 
working on the correlation of various indicators ofdevelopment and fertility is 
the lack of data that adequately reflect the actual social and economic condi
tions of the societies concerned." (p. 18) 

Development itself remains a vague and elusive term. Much disagreement 
exists among economists and government planners as to just how this term 
should be used. (The phrases "less developed countries" and "more devel
oped countries" are, in fact. omitted entirely from this present paper. Rather, 
West Africa is described as an area of changing societies or transitional 
societies, and the direction of change is cited throughout as being toward a 
new fusion of traditional and modern-what we have called "the modern 
African synthesis.") 

Recent papers in the population science literature identify a possible con
nection or syndrome, linking the degree ofsocial and economic inequality in a 
society with higher or lower birth rates. Repetto (1974) has shown a relation 
between more equitable distribution of incomes and lower fertility, based on 
secondary analysis of data from sixty-eight countries. Using economic inter
pretations, Repetto identifies causal connections going in both directions, 
that is, equality is conducive to lower fertility, and reduced fertility is condu
cive to equality. Kocher (1973), in an international review of rural economic 
development, examines the thesis that -equality in the distribution of the 
development process. . . will lead to a more rapid modernization process... 
which in turn will lead to a more widespread desire for smaller families, ... 
The mechanisms implied within this framework that cause families to desire 
and achieve fewer births have been put forth in basically economic terms." 
Rich (1973), in an international review of developmental data, broadens the 
economic argument slightly to assert his central thesis "that policies combin
ing economic growth, more equitable distribution of the economic and social 
benefits of progress, and easy access to family planning services can bring 
about a much greater reduction in fertility than can any one of these factors 
alone." 

In this paper, we will try to identify a somewhat different syndrome and a 
more specific prescription, relating lower and higher fertility, security and 
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,'ingecurityin individual, families, and'abhievement'of-Jt*e modern .African _-," synthesis.' 

* THERISING BIRTH RATE IN NIGERIA 
The "'htmp-backed" fertility pattern, that is, a consistent rise in fertilityalong with the forces of modernization up to a rather advanced level, afterwhich there is a decline in fertility, is found in many of the data runs and is notri.dily explained. Although it is tempting to say that the demographic transi

tion holds true after a certain threshold has been reached, less easy to explainis why the rise should occur, why there should be a threshold, or why the
 
threshold should be where it is.


Since most persons in Nigeria are in the rising fertility category at present,
the net effect is 'ising fertility with increasing modernization, and the highest

fertility rates found in the large towns and Lagos. Several prospective demographic studies have offered further evidence of this trend. During 1965-1966,

the Federal Office of Statistics carried out a rural demographic survey in
approximately 200 village sites randomly chosen throughout the country,
with each site selected to yield between 1,500 and 3,000 residents. Enumera
tions were carried out in May and November of 1965 and during the summer

of 1966. Political events interrupted this survey, so the second round was not
fully completed and the third round delayed. However, the investigators
 
appear to have made a careful statistical analysis of the da!a from each sample

area, to have rejected a number of areas as inaccurately reported, and to have
added a correction factor upwards for presumed missed infant deaths (Ni
geria, Federal Office of Statistics 1968).


One year later, Morgan conducted a similar study in metropolitan Lagos,
involving three enumeration rounds in May and November of 1967 and in
May of 1968, in 30 samrpe blocks randomly chosen in the full metropolitan
area to reflect population densities as revealed in the 1963 census and tocontain resident populations of4W0-500 persons each. Acorrection factor forpresumed missed infant deaths also was introduced. These studies piovide acomparison of total fertility rates in three major areas of' Nigeria which aredistinctly different in levels of modernization, tbat is, rural northern Nigeria,
rural southern Nigeria, and metropolitan Lagos.

Some historical explanation is necessary to elabor,,e these differences.
Firstly, both Western education and Western medicine, two primary ingredi
ents of modernization in Nigeria according to the definitions used in thispaper, were introduced into the country by the Christian missions and byvoyagers during the latter nineteenth and early twentieth centuries. Schools 
and hospitals were established in the southern areas of the country, but
because of the connection with Christianity, these movements were rejected 
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for d long time in'the largely Moslem north. Since national independence ifi 
1960, all Nigerian governments have sought equalization of educational and 
medical opportunities in both the north and the south. The present Federal 
Military Government has as one of its objectives the introduction of free 
primary education throughout the country. However, for most adults in 
Nigeria today, the attainment of Western-style education has varied greatly 
between the north and the south. Perhaps the best appraisal of these differ
ences was given in the report Invesiment in Education (known as the Ashby
Report)" of 1960, which estimated that although the majority of children were 
completing primary education in southern Nigeria at that time, in the north
"only about one in eleven children of school age was at school and in some 
areas the proportion was as low as one in fifty.- For the Lagos metropolitan 
,area, official data are not available, but it appears that about 85 percent of 
eligible children were attending school at the time of these surveys.

In his three principal publications based on his 1966-1967 fet tility surveys in 
Western Nigeria, Olusanya (1967, 1969b, 1971) produces more than sixty
tables and anumber of graphs, all showing essentially the same thing: Along
with increasing education and urbanization comcs increasing awareness, 
approval, and use of childspacing practices and family planning methods,
which of course, is in accord with standard demographic transition theory,
and also higher actual fertility. The same effect is seen whether one takes 
mean pregnancies per wife, mean births per fertile wife, mean births for all 
wives, and when one controls for age at first marriage and duration of 
marriage. Comparable data from two other surveys in the federal capital of 
Lagos also show an unbroken rise in fertility from the more rural to the more 
urban places and from the less literate to the more literate samples. In 
assessing the effects of education per se, and again adding in the Lagos data,
there isa progressive rise in fertility with increasing levels of urbanization and 
education, up to the prestumed highest level (Lagos women with some school
ing), at which point there is a slight decline. 

Ohadike (1968) who conducted a random sample survey in central Lagos
(the former Federal Territory)** in 1964, interviewed 596 married women. 
Ohadike employed an unstratified random sample of one in every thirty-two 

*Historically, sotithein Nigeia has meant the former Western, Mid-Western and Eastern 
Regions and Lagos, subsequently the si\ southernmost states and now, with the recent creation 
of additional states, the nine southernmost states. The north has been taken to mean the former
Northern Region, %ubs,quently the six northern state,,. now the ten northernmost states. The
populations of the two areas have been about equal in the various censuses, although the north 
occupies about thice-quarters of thc land area of the counti y.

**The former Federal Teiiitory comprises about 27 square miles and enjoys such modern
amenities as paved streets, pipe-borne water. and sonic of the best educational and medical 
facilities in the country-amenities which in general are not available in the rest ofthe metropoli
tan area, ametropolitan fringe which now contains at least '-ur,'o tne city's total population. 
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houses in central Lagos and was assisted by fifteen trained ipterviewers fromthe Federal Office of Statistics. He does not give data on refusals. He reports
age-adjusted mean live births per wife of 4.0, with figures of 4.2 for wives with"no school," of 4.1 for wives with "primary." and of 3.8 for wives with"secondary and over." He doe,- not give age-specific figures by educationallevel, but it is apparent that his figures do fit the overall pattern: The central ormost sophisticated sections of ILagos have the highest mean fertility of allgroups shown, with the slight crop at higher educational levels found inmetropolitan Lagos generally, but not in the other urban or rural samples

shown. 
A further major survey carried out in Nigeria during this period wasOkediji's (1968b, 19 6 8 c)sociodemographic study in lbadan in 1965-1966, presenting fertility data which support the general theme of this paper. In threepurposively selected sample blocks representing what he called the tradi

tional area or Old lbadan, the planned modern area or New lbadan, and alargely immigrant residential area lying geographically between the other two,Okediji sought to interview all wives and obtain data on attitudes towardchildspacing and family planning as well as retrospective material on actualfertility. Okediji presents probably the most complete summation of attitudes
toward contraception, broken down by educational level and place of residence, of any of the investigators reported on here. He also concludes thatapproval and use ofcontraception rise while actual fertility falls with increas
ing levels of education an] social status. 

In spite of some criticism. Okediji's sampling method reported survivingchildren at the time of the interview rather than children ever born per wife as
his measure of fertility. For mean births to women ages 35-plus, Okedijireports figures of 6.2 for his Old lbadan area, of 6. Ito 6.2 for his immigrant
area, and of 4.3 for his planned modern area. The latter sample, however, isan extremely high status area, comprising university professors and higherprofessionals. Okediji's data, therefore, do not seriously contradict the"hump-backed" fertility pattern involviiw a progressive increase in fertility

up to a high level of modernization, after which there is a decline.


The striking thing is 
 that the apparent rise in fertility with increasing

modernization is clearly shown within the maerial by single investigators,
well as asin the comparative material between investigators. On the basis of
these studies, one can say there is an apparent rise in f6e 'iia, in Nigeria at
piesent, and that the rise would probably be reflected m(,-e ,')gly in actual
birth rate figures if consensus could be found 
as to meth, ,,)I es.

Morgan (1975b) has published a recent, more comprehe,-nw ,jrnniation ofthe attitude and fertility data frtn the Nigerian surveys oftic I ,'( . and theinterested reader is referred to this source. In the meantime, based on the sumtotal of these studies, one can only support the summarizing statememt in the 
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Population Policy section of Nigeria's Second National Development Plan: 
"Generally speaking, it can be said that Nigeria is going through a demo
graphic transition phase of a rising birth rate." 

THE LAGOS FAMILY HEALTH PROJECT 

The most extensive source of data on modernization and fertility in any 
area of Nigeria is the Lagos Family Health Project, begun in 1966 as a 
research and activity project of the Department of Community Health of the 
University of Lagos College of Medicine. The project subsequently was 
taken over by the Institute of Child Health, an independent research organi
zation of the University of Lagos, and continues today in Lagos and a number 
of other areas in Nigeria.* 

The Lagos data are perhaps unique because three different types of surveys 
were carried out within the same sample of persons: 1) A prospective socio
demographic study in 3,550 households during a 12-monthperiod in 1967
1968, including approximately 2,500 Women of childbearing age and 2,100 
women who were married throughout the survey #eriod, 2) a retrospective 
fertility and KAP (Knowledge, Attitude and Practices) study in subsamples 
of males and females drawn from the above larger sample, following comple
tion of the prospective study in 1968, and 3) several studies of medical 
behavior in subsamples drawn from the larger sample during 1968-1969. It is, 
therefore, possible to compare a range of prospective and retrospective 
fertility measures against social. economic, and medical behavior and ex
pressed attitudes to an extent not possible in many other population studies. 

During 1969-1970, the same KAP instrument was used among samples of 
patients attending a pilot maternal and child health clinic (operated as part of 
the overall project), and a standard government pediatric clinic, so that social, 
medical, and attitude data are available from these groups as against the 
Lagos norms. The material comparing socioeconomic measures and fertility 
and the medical measures and fertility is reviewed later. 

Initially, the Lagos research pursued standard population research lines. 
The theoretical base for this work stemmed from commonly held beliefs about 
the demographic transition and from the results of a number of demographic 
and population surveys already conducted ia West Africa and other transi
tional areas of the world. Hypotheses were set tip which held that contracep
tive use increases and fertility decreases with rising urbanization, education, 
social status, and departure from traditional customs, and that these trends 

*The 196-4970 research reported here was supported by The Ford Foundation, the College of 
Medicine. and the International Planned Parenthood Federation. 
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should be observable in a rapidly growing metropolitan area such as Lagos.
The population of Lagos in the 1952-1953 ccnsus was given as approximately
330,000 persons, including peripheral areas not directly within the urban
boundaries; the 1962-1963 population as approximately 990,000: and results 
of later researclh suggest a 1976 population of approximately 2 million. At
the outset no particular relationships were suggested among patterns of
medical behavior such as attendance at clinics or paconage ofnative doctors.Relationships were expected between fertility and lembership in certain
religious and ethnic groups, based on commonly held notions in the city rather
than on direct evidence. Hypotheses as originally stated were: 

a Educated, urban, elite families are more likely to pr'actice contracep
tion than less edtdca!ed lower status rural families.

b. 	 Apart from the traditional lactation taboo, contraception in its other 
forms is little practiced in West Africa and the concept barely known 
and understood. 

c., Certain ethnic and religious groups in Nigeria would be more likely
than others to adopt family planning, for varying historical and 
sociocultural reasons.

d. In general, the more educated, inustrialized. and urbanized areas o','
southern Nigeria would be more apt to adopt family planning. as wll 
as an interest in medical care generally, than would the largely roral 
north. 

Implicit in these hypotheses are the assumptions 1) that the practice of
contraception can always be equated with lower fertility (an assumptionquestioned in laterresearch), and 2) that the Lagos survey would be extended 
to 	rural samples. (The results of the rural studies by other investigators
reported in the previous section had not yet come in.) When the results of the
Western Nigerian and national rural sample surveys were reported, revealing
an apparent relation between increasing modernization and increasing fertil
ity, Hypotheses a and d were challenged at once and early analysis of our
Lagos data brought Hypot.-eses band c into question as well. Our 1968 KAP 
survey showed, for example, that over 80 percent of married respondents
knew about and understood the use of some form of modern contraception,
although only about 10 percent reported having actually used such methods:Olusanya (1968b) reported that 47 nercent of wives in his village samples were
familiar with and understood citraception. In metropolitan Lagos, there 
were only minor actual differences in fertility between ethnic or religious
groups Ohadike (1968) in his 1964 survey in central Lagos, though reporting
higher measured fertility among Moslems, also stated that fertility differences
according to religion were not statihacally significant. It may be, of course,
that significant differences in fertility exist in the home areas of the various 
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ethnic groups in Nigeria, but the data show that once in Lagos, such differ
ences do not appear.

As a result of this preliminary analysis, our first set of hypotheses would
have to be recast; unfortunately this reconceptualization took place after 
most of the actual field data gathering had been completed. As a result, this 
paper largely represents secondary analysis of our own primary data. As the 
computer runs proceeded, it was obvious that even the new sets of hy
potheses did not go far enough in testing the large supply of data collected in
Lagos. What was finally done was to use the format adopted by Merton and
Rossi (1949) in their landmark paper on reference groups, that is, to identify a 
set of concepts and to pursue these concepts through the data as far as the data 
would carry them. 

Merton and Rossi depart from the more usual format of first stating a 
hypothesis and then proceeding to a statistical test of the hypothesis. They
proceed "on the assumption that there is a two-way traffic between social 
theory and empirical research." that one of their aims is "the extensive re
examination of cases of research reported (in 'The American Soldier' study
which is the object of their secondary analysis), . . . with an eye to subsuming
the findings under higher-level abstractions or generalizations," and'that "in
the degree that such connections are established, 'The American Soldier' will
have served a further finction of empirical research: the provisional consoli
dation of presently scattered fragments of theory."

A similar effort is made here: The concept of modernization variously
defined is pursued through the Lagos data to see what connections can be 
established in relation to higher or lower fertility. In the next section. such
social and economic aspects of modernization as levels of Western-type
education, employment in the cash economy, and possession ofvarious items
ofmodern technology in homes reflecting modernization and social status are 
explored. Then, attendance at modernT medical facilities, and other indexes 
such as use of modern versus traditional medicines, and continued adherence 
to witchcraft beliefs, are examined in relation to fertility. Finally, consiste,.t
connections found in these various fertility studies are discussed. 

The Lagos data were collected inta sample ofthirty blocks randomly chosen 
in the metropolitan area on the basis of population densities reflected in the
1963 census, each block defined according to more or less permanent geo
g,'-phical features such as streets, walls, streams, et cetera, and having a 
residcrti population of 400-500 persons each. Thirty interviewers, young 
men ana women who in most cases had an incomplete secondary education 
and at least sev',4 years of work experience in jobs involving contact with
the public, (that is, salespersons, grade three teachers) were recruited -n,.rd
trained as full-time employees of the College of Medicine. Between survey
rounds, interviewers served in various jobs such as data coding and process
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ing and clinic reception. Each interviewer was responsible for one of the 
sample blocks and treated thb block in much the same way that the classical 
social anthropologist treats his or her village. The bulk of the prospective 
fertility data were collected in three survey rounds in May and November 
1967 and May 1968, in which all residents were enumerated and data on 
births, deaths and migrations taken, as well as,other standard socioeconomic 
and environmental material. A total of 13,141; 12,886; and 13,026 persons 
were enumerated at each survey round, including approximately 2,500 
women of childbearing age and 2,100 married women who were recorded 
during at least two successive rounds of the survey. Following completion of 
the third survey round, a subsample of 1.565 females ages 15-49 and males 
ages 20-plus, both married and unmarried, were administered a standard 
KAP interview.* 

The block sampling method, while having some disadvantages, helped us in 
dealing with problems typically found in cities in the transitional world in 
which residential addresses are vague, persons may shift from house to 
house, others may sleep in the street or in abandoned vehicles, persons may 
be suspicious of strangers and reluctant to reveal identities, and so on. Our 
impression during this long survey period was that the interviewers did 
establish good rapport vith respondents and that the refusal rate was nil, 
although some respondi.nts were absent at various survey rounds. The inter
viewers becoming full-time employees of the College of Medicine also helped 
to establish high mortie and probably contributed to more accurate data 
collection. For a fulle," account of the sociodemographic survey methodol
ogy, see Morgan and Kannisto (1973). 

In addition to the sociodemographic material, a number of medical surveys 
were carried out, during and between the three survey rounds in 1967-1968 
and in subsamples of the same populations in 1968-1969. These included 
surveys of attitudes toward various illnesses, nutritional surveys among 
children, and use of drugs and medications. One of the more important 
surveys, carried out concurrently by a doctor from the College of Medicine, 
involved urine tests for potential diabetes cases among all respondents, with 
women of childbearing age receiving pregnancy tests at the same time. We 
were thus able to develop a correction factor for pregnancies reported by 
interviewers, this factor being used in the determination of possible misre

*Data on migrants into and out of the sample areas wcre obtained, including data on births and 
deaths which might have Peccarred just before orjust after the move. In the end, it was decided 
that these data were not sufficiently reliable, and fertility material was scored only for persons 
resident at two, uecessive survey rounds. It is recognized that the recent migrant% who thus were 
omitted from tlhis portion of the data analysis may have had special demographic characteristics 
which were inissed. in ccmputing fertilities, statistical weightings were introduced to take 
account of a woman's preence at all three rounds, or at only two successive rounds. 
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ported infant deaths (see Morgan and Kannisto 1973 for a fuller account).
'Additional data were obtained during 1969-1970 when Dr. John Wellman ofthe Department of International Health, Johns Hopkins School of Hygiene

and Public Health, Baltimore, administered the KAP instrument to a sample
of 300 mothers attending the pilot Maternal and Child Health clinic in Suru
lere and to another sample of 300 mothers attending a government pediatric
clinic in Surulere, a high population demsity suburb near Lagos University
Teaching Hospital. Dr. Wellman made this material available to the Institute
of Child Health and it was thus possible to match material on these patients
against the Lagos norms. 

The result is that a variety of social, economic, and medical data can be
matched against both prospective and retrospective fertility for a reasonably
large sample of the Lagos population. Assuming that the relation between
modernization factors and fertility has important implications fo- ,pulation
research, pressing the data beyond the original hypotheses to see what further
connections emerge between modernization and fertility scems justified. 

SOCIOECONOMIC FACTORS, AMBIVALENCE, AND FERTILITY 
Most KAP studies in tropical Africa reveal a high degree ofambivalence on

the part of male and female respondents as to the value of large families.

Tradition demands large families to strengthen the family name, build family

pride and prestige. provide help for the elders, 
 and so on; but the same
respondents who express these considerations also are concerned about the
high cost of raising and educating a child in contemporary Africa. The
available data show that all or most of these sets of ambivalent respondents
are presently resolving this dilemma in favor of continued high fertility.
Morgan's own studies in Lagos indicate fertility at levels still higher than 
formerly prescribed by traditional society.

In the 1968 retrospective KAP study conducted by Morgan in Lagos, in a
random sample of 729 females ages 15-49 and 836 males ages 20-plus (marriedand u.married, and drawn from different households), considerably less than
half the respondents (41.0 percent of males and 37.7 percent of females) gave
the answers we expected relative to "he maintenance of family pride and
prestige, in response to the open-ended question, What are the good things
about having a lot of children? A total of 41.2 percent of respondents an
swered, There is nothing good about having a lot of children. To the parallelopen-ended question asked next, What are the bad things about having a lot of 
children? 73.8 percent of males and 70.5 percent of females gave an answer
reflectng the high cost o' raising children in present-day Nigeria; typical
answers were that it is "too costly to support them" or "too costly to educate 
them." 
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While primary school tuition at the time was free or virtually free in many 
partsof Nigeria. children still had to buy books and stationery, pay various 
fees such as locker fees, and in most schools had to buy uniforms (a residue of 
the British colonial heritage). Of course, secondary schools had high fees. 
Nor are Lagos parents satisfied with ;I simple primary education for their 
children. To, the question, How much education do yOu plan to provide for 
your children? the median response was "university" for sons and "school 
certificate" (that is, completed secondary school) for daughters. In answer to 
the question, How do you plan to achieve this educational goal for your 
children? 67.4 percent replied "savings or investments": 9.0 percent said the 
child would win a scholarship, and 29.5 percent said, "God or chance will 
provide": with other replies making up the remainder. 

In the similar survey carried out by Olusanya (1967) in five villages near 
lbadan, 38.6 percent of respondents answered "No" to the question, "Do 
you think it is a good thing to have a lot of children?" Of these. 94.6 percent 
gave as reasons "Children cost a lot to bring up nowadays," or "Having a 
small family enables each child to receive a sound education." Of the 61.4 
percent " ho replied "Yes" to the question of having a large family, 36.8 
percent gave reason% related to family pride or prestige and 41.4 percent gave 
reasons related to the fear of child mortality. While Morgan asked his "good 
thing" and "bad thing" qUestion of all respondents, Olusanya first divided his 
sample into those for and those against large families, and asked the "good 
thing" question only of the first group and the "bad thing" question only of 
the latter, so that the response patterns in the two surveys are not directly 
comparable. However. the implication of ambivalence based on family pride 
on the one hand versus the requirements of raising and educating children in 
modern Nigeria on the other, is evident in both sets of data. The same 
ambivalence is also apparent in most other such surveys done in tropical 
Africa. (For a summarizing account see Caldwell 1968.) 

To analyze more precisely the ambivalence factor revealed in so many 
KAP surveys, an ambivalence apparently related directly to these socioeco
nomic variables, the prospective data are evaluated in this section of the 
report. Two sets of measures of comparative fertility b:osed on the prospec
tive data arc used: 

1)Cumulative or total fertility rate curves. This seems to present one of the 
best methods for making comparative assessments of the fertility data. To 
build up the numbers in some cells and also to offset the "heaping" of 
reported ages around cerlain numbers such as 20 and 25, we collapsed the age 
categories to six, that is, 15-17, 18-22, 23-27, 28-32, 33-37, and 38-49. In 
compiling total fertility rates, the age-specific birth rates in the first category 
are thus multiplied by three instead of five, which reduces the impact of 
possible errors in that cell and the chance that the entire curve might be 
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thrown off by first-cell errors. Errors in subsequent cells can be surmised from 
aberrant slopes of the curve at those points, and in general these have not 
appeared. According to the new age-group categories, rates in the last cell (38
49 years) are multiplied by a factor of 12, which introduces the possibility of 
greatly magnified errors here. Such errors, if they occur, might show them
selves through skewing the slope of the curve at that ooi.-t, and apart from one 
or two instances, this has not occurred. 

2). Method of indirect standardization. In this method, which compen
sates for small N's in some cells in analyzing large blocks of fertility data, 
fertility rates for the Lagos prospective sample of about 2,500 women were 
computed, standardized for age and marital status in the survey year, and 
comparative observed rates were then obtained for each analytical category. 
It is possible to compare the observed against the expected rates for each 
category, to make significance tests of these variations, and to compare these 
variations with those shown in the cumulative fertility curves. In assessing 
the ambivalence factor and various socioeconomic characteristics relative to 
fertility, we thus have three assessments of fertility levels to compare, that is, 
cumulative fertility curves, the indirect standardization nodels, and where 
the Ns are sufficiently large, the retrospective data. 

Education and Fertility 

Level of Western-type education is probably the most easily measured 
index of modernization, among the various indexes considered in this paper; 
for the Lagos prospective sample, amost interesting set of data is the measure 
of fertility of wives by education of their husbands. 

Cross-tabulation of this measure, and total fertility rates, are shown in 
Table 1. 

Fertility tends to ri- with increasing education up to apeak at the level of 
some secondary school, -the husband (total fertility rates) or at completed 
secondary school for the husband (indirect standardization model), after 
which there is a decline. The completed secondary peak is significant at the 
.01 level. For wives, the same pattern is discerned but the peak comes earlier, 
at the primary school level, after which there is adecline. Unfortunately, data 
were obtained in the survey on attendance at primary school only, rathei than 
on years of attendance. 

For the retrospective data, a somewhat different pattern is expected if 
Olusanya (1967) is correct in his interpretation that fertility levels in Nigeria 
are rising for younger cohorts. In fact, comparison of fertility of wife by 
education of husband shows the same "hump-backed" pattern, with the peak 
at the level of primary school and the differences being significant at the .001 
level. Again, peak fertility is expected to be associated with lower levels of 

19 



Table I 
Fertility of Wife, by Education of Husband, 
Lagos Prospective Sample X 

z 

0No school Primary only Some secondary Completed secondary Post seconday-Age Age-specific Age-specific Age-specificGroup 	 Age-specific Age-specificNo. birth rate No. birth rate No. birth rate- No. birth rate15-17(x2), 	 No. birth rate10 0.119 ii 0.585 6 0.667 018-22(x4), 85 	 0.000 0 0.0000.359 136 0.4362 3-27 (x5) 	 64 0.330 20 0.554 7 0.896135 0.2242 8-32 (x5) 154 0.229 	
157 0.315 63 0.431 34 0.514 10 0.111142 0.230 30 0.15333-37(x5) 71 0.275 	 33 0.410 12 0.20076 0.120 20 0.316 838-49 (xl2) 	 0.000 16 - 0.14692 0.059 79 0.097 23 0.091 9 0.111 -- 9 0.000 

Total
fertility (N= (N= (N= 	 (N=rates 	 (N=547) 6.372 601) 7.403 206) 8.246 104) 8.168 54) 5.869"Use of multipliers 2 and 4 (rather than 3 and 5) are introduced in some tables in which fertility of wife by characteristic of husband is measur&d,since not all women would necessarily have been married for the full age-range. Multipliers are based on proportions of women first married ateach age level in the full sample, most women (95%) being married by age 23. If multipliers 3 and 5 are used. the "Completed Secondary" grouphas highest fertility. 
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female education and this is the case. The data for the first time show the moretraditionally expected relationship between education and higher fertility.All these data must be interpreted with the utmost care. It is, of course,impossible to say whether Western-type education, or some other related
modernization factor, or yet another more distantly related factor is involvedin this apparent connection between school attendance and fertility. What canbe said is that the connection shows a high degree of consistency in all these 
data runs. 

Occupation and Fertility 
What we have tried to do with the data on occupations is to score fertility inrelation to the degree of contact with the forces of modernization which eachoccupation suggests. Traditional occupations include chiefs and herbalists,craftspeople such as goldsmiths, weavers, and basket-makers, farmers,fishermen, beggars, and palm-wine tappers. For women, traditional occupations also include the large number of so-called petty traders, women whodeal in small objects such as candy or cigarettes from small stands outsidetheir homes or along sidewalks. Both male and female traders with any kind offixed overhead (that is, rented stalls or shops, use of a vehicle or other form ofcapital investment, or employment of others) were scored separately. Onecould argue that any trader, petty or otherwise, is involved today in the casheconomy and should have been scored as such, and this argument may becorrect. However, the designation petty trader has traditional status, and it istherefore designated as a traditional occupation in this analysis.

For men, the managerial category mainly includes non-salaried privatebusinessmen such as contractors and transport operators. Only one womanwas classified as managerial and has been omitted from the scoring. Onemight have wished to see more information about particular occupationalgroups such as Professionals but this number was small, and professionals

have been grouped with salaried workers. In the retrospective surveys, many
numbers in the occupational categories were too small to be scored.
In the material on fertility of wives by occupation of husbands (Table 2),again a kind of hump-backed fertility pttern emerges, with traditional occupations lowest and a step-by-step rise in fertility with increasing exposure tothe forces of modernization up to the Managerial level, at which point there isa fertility decline. Since persons scored as Managers had generally lowerlevels of education, it is particularly interesting that the same kind of patternappears with occupation as with education, implying that initial exposure tomodernization forces is associated with higher fertility and that this effect ismore closely tied to the factor of modernization than with the factor of 

education itself. 
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Table 2 -
Fertility of Wife, by Occupation of Husband,
Lagos Prospective Sample -

UnskilledTraditional (modern sector) 
Age. ,Age-specific, Age-specific

Group No. birth rates No. birth rates 
15-17 (x2) 1 0.000 13 0.484
18-22 (x4) 27 0.497 99 0.402
23-27 (x5) 43 0.263 126 0.251
28-32 (x5) 54 0.175 109 0.26833-37 (x5) 19 0.i15 .55 0.2573 8-49 (x12) 29 0.041 -62 0.051 
Total . 
fertility (N= " (N=
rates -173) 5.245 - 464) 7.068 

Skilled and 
semi-skilled 

(modem sector) 
Age-specific 

No. birth rates 
9 0.438 

98 0.411 
115 0.299 
94 0.348 
48 0.244 
43 0.129 

(N= -
407). 8.523 

Salaried and 
professional

(modern sector) 
Age-specific 

No. birth rates 
4 0.292 

73 0.503 
97 0.425 
87 0246 
48 0136 
42 0.073 

. (N= 
351), 7.,507 

Managerial
(modern sector) 

- Age-specific 
No. birth rates 

1 0.000 
7 0.453 

13 0.273 
13 0.273 
16 0.216 -

12 0.087 

(N= . -
62)- . 666 
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Also interestingis the high fertility of the unemployed. This seemingly 
inconsistent finding is, in fact, entirely consistent in the theoretical model to 
be presented later, relating fertility, insec rity, and the modern African 
synthesis. 

For wives, the pattern follows the step-by-step rise with exposure to 
modernization forces up to the Salaried and Professional group which has the 
highest fertility. For all women married and unmarried, the results are heavily 
affected by marital status, those categories containing a large proportion of 
women unmarried at the time of the prospective survey with apprentice, 
student, unskilled, unemployed in particular, having lower fertilities. 

None of the occupational scores are statistically significant, except for 
traders with fixed overhead, which do have some significance for wives and all 
other women. That this group should have especially high fertility also fits in 
with the theoretical model to be presented. 

The cumulative fertility rate curves by occupation of women are not given, 
because of problems with small numbers in the 15-17 age group in so many 
cells. No matter how this problem is handled, whether by ignoring this age 
group entirely, including only those categories with 10 or more respondents, 
or including all cells small or not, the same pattern is found: that is, housewife 
or traditional groups lowest, various modern groups much higher. 

That the housewife category has low fertility may seem unlikely to any 
reader,just as does the high fertility of wives of the unemployed. Low fertility 
among housewives contradicts the accepted theory that women in modern 
occupations should have lower fertility because of the problems of caring for 
small children while the mother is away at work. All of these apparent
irrationalities and contradictions are dealt with in the theoretical model to be 
presented later on. 

Fertility and Social Status 

Estimating social status apart f,'on educational level or occupational type is 
difficult in any society. Sometimes levels of family income, or style of life, are 
assessed, but, in Africa today fit is difficult to place a quantitative value on 
family income. With respect to cash income, most families have at least one 
member engaged in either petty or large-scale trading, with the result that 
small or large sums are continually changing hands and nobody knows what 
the actual cash income may be. There are also various forms of traditional 
wealth and status, such as chieftaincy titles, or possession of particular 
objects such as cattle or fine houses. 

In these circumstances, it was decided to set up a scale of household 
possessions thought to be an index of social status. These were as follows: 

a) None of the listed possessions: b) some form of permanent flooring in the 
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home, as opposed to a simple dirt floor; c) radio or rediffusion (individually
owned by the household, as opposed to a set shared with several household§ 
or in the hallway of a building with rental units); d) electric fan; e) glassedwindows, as opposed to wooden shutters; f) refrigerator; g) television; h)
telephone; and i) air-conditioner. 

Some other possessions, such as an automobile, were not listed because of 
a need to restrict the data to objects that could be seen in the home.

Most of these objects are associated with modern technology, so that the 
list is a scale of modernization rather than social status, or at least a scale
involving some combination of cash wealth and modernization. The results 
are shown in Table 3. Once a3ain the same hump-backed fertility pattern
appears, with a step-by-step rise from zero up to three possessions, after,which there is a step-by-step fall. Results again are not statistically significant,
but the pattern is consistent with other data presented. 

Fertility and Age at First Marriage 
Obviously, if the majority of the more educated respondents in the Lagos

and other Nigerian samples have increasing fertility, the relation between 
fertility and age at first marriage is complex, and later marriage may be relatedto higher fertility. Inspection of our data runs suggests this is the case and that 
young people who are marrying later have shorter pregnancy intervals during
their early years of marriage and higher completed fertility. The catch-up
effect appears in many of our data runs, and is most pronounced in the middle 
years of childbearing, or presumably in the years shortly after the delayed
marriage has taken place.* 

Summation of Socioeconomic Data 
The data on education, occupation, and social status present similar ef

fects, implying rising fertility with increasing exposure to the forces of mod
ernization, up to an advanced level after which there is an apparent decline. 

MODERN MEDICINE, TRADITIONAL MEDICINE, AND FERTILITY 
In 1966, a massive international effort was mounted in West Africa to

eradicate smallpox. The goal was to immunize every person in twenty West
African countries. One of the initial organizational meetings was held in
Lagos. In welcoming the staff of international technical assistance experts
who were taking part in the program, the chief preventive medical officer of 

*In another recent publicatioii, Morgan (1975b) developed aparadigm to show how completedfertility could be higher in spite of later age of marriage, because of the shortened pregnancyinterval which has been recorded in several Nigerian surveys, particularly in urban areas. 
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Table 3 
Fe.tility by Household Possessions Scale, 
Lagos Prospective Sample 

Age 
Group 

15-17 (x3) 
18-22 (x5) 
23-27 (xS) 
28-32 (x5) 
33-37 (x) 
38-49(12) 

FotaW 
fertility 
rates 

Zero-one 
possessions 

AGe-specific 
No. birth rate 

133 0.096 
309 0.306 
298 0.271 
317 0.244 
164 0.124 
248 0.058 

(N= 
1,469) 5.709 

Two 
possessions 

Age-specific 
No. birth rate 

56 0.043 
116 0.297 
89 0.273 

108 0.239 
50 0.236 
63 0.101 

(N= 
482) 5.859 

Three 
possessions 

Age-specific 
No. birth rate 

28 0.420 
77 0.330 
74 0.306 
33 0.278 
27 0.217 
37 0.060 

(N= 
276) 7.635 

Four 
possessions 

Age-specific 
No. birth rate 

17 0.000 
36 0.314 
21 0.336 
18 0.195 
13 0.080 
10 0.200 

(N= 
115) 7.025 

Five-plus 
possessions 

Age-specific 
No. birth rate 

28 0.000 
27 0.170 
24 0.353 
19 0.168 
29 0.182 
22 0.000 

(N= 
149) 4.365 

"I 
Ot 
oQ 
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the Federal Ministry of Health, the late Dr. G. A. Ademola. expressed the 
hope that smallpox would be eradicated from this vast area of Africa (a hope 
that has, with minor exceptions, been realized), but he also issued a note of 
warning. The majority of West Africans, Dr. Ademola said, attribute disease 
to supernatural rather than to physiological causes, and hence might not 
consider i! important to be immunized. "Even in Lagos," Dr. Ademola said.
"you will still find persons who believe in witchcraft." 

Dr. Ademola's statement about witchcraf, was more accurate than ex
pec!ed. After the meeting, he asked the staff of the Lagos Family Health 
Project to survey the population of Lagos to determine how many persons 
believed in immunization and how many persons would take part in the 
immunization program. An elaborate interview schedule wis set up, and two 
separate subsamples of husbands fi'om one set of househt.lds and of wives 
from another set of households were drawn from among respondents in the 
larger prospective fertility survey. The interviews lasted sixty to ninety 
minutes each, with seventeen questions in one part designed to elicit beliefs 
about the causes of smallpox. Three sets of beliefs about smallpox emerged: 

I) Persons who identified smallpox as a communicable disease; 
2) persons who identified smallpox as a condition caused by a certain 

spirit, but a condition which could be averted by avoiding persons 
who were ill-in other words. a combination of witchcraft beliefs and 
avoidance beliefs: 

3) persons who identified smallpox as a condition caused by a certain 
spirit, but who also said that the way to avoid the condition was to go 
to the infected person's room and "greet the spirit." (There was, in 
fact, a prevalent belief in some areas that the spirit must be appeased
in this manner, such persons expressing not only witchcraft beliefs 
but also a belief in what modern medical officers would consider the 
most unwise practice of having direct contact with the infected 
person.) 

The smallpox spirit, many respondents explained, might travel about at 
random and attack some unwary victim more or less by chance. Or the spirit 
might be sent by an enemy specifically to attack one. In the case of a chance 
attack, the possibility of recovery was much greater than where an attack was 
directed by one's enemy. In the latter instance, many respondents explained, 
smallpox was invariably fatal. 

The majority of respondents said they did not think vaccination would 
prevent smallpox. Yet, roughly 90 percent said they would take part in the 
vaccination program if it were held. The research team at first considered 
these two sets of responses to be inconsistent, but they,proved to be entirely 
consistent. After the vaccination program was completed in Lagos, two 
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separate'evaluation teams reported that between 89 and 91 percent of the 
population h'id been immunized. When reinterviewed later, the majority of 
respondents confirrned that' they had been vaccinated, but they did not 
consider vaccination to have any effect on smallpox. Why, then, had'they 
come to be immunized? The respondents said that vaccination was good and 
also gave one power. 

Which of these persons would have higher or lower fertility in the prospec
tive study which followed? If persons havirg initial exrosure to moderniza
tion forces such as Western-type education or employment in the cash 
economy also have initially higher fertility, persons expressing modern be
liefs about smallpox also should have the higher fertility. This in fact proved 
to be the case. The reults are anomaious in regards to transition theory. But 
the patterns are consistent for the separate subsamples of husbands and of 
wives. 

Just as the socioeconomic data show unexpected relationships between 
modernization and fertility, so also do the medical data show a general 
connection between initial exposure to modern medicine, and higher overall 
fertility. Disconcertingly, this relationship holds whether one considers those 
who attend maternal and child health clinics, pediatric outpatient clinics, or 
family planning clinics. In considering such relationships, it is possible to 
postulate a variety of causal connections. One might say, for example, that 
high parity women are most likely to want contraception and to attend family 
planning clinics, or women ith many children are most likely to have sick 
children and to attend pediatric clinics. In this section of the paper, the 
objective is to present first such data as we have available from the Lagos 
surveys, and to speculate afterwards on the possible causal relationships. 

Contraception and Fertility 

Data on contraceptive practice in Lagos are available from three KAP 
surveys: I) Morgan's 1968 survey of women ages 15-49 and males ages 20
plus, married and unmarried, in two random subsamples of the larger Lagos 
sample (N= 1,565); 2)a survey of women with small children who had been 
using the experimenil Gbaja Street Pediatric Out-Patient Ciinic in Surulere 
for at least one year ,'q =300); and 3) a survey of women with small children 
who had been using a A-ederal Ministry of Health pediatric outpatient clinic in 
Surulere* for at least one year (N=315). The latter two surveys were con
duct,.'d by Dr. John Wellman, a former graduate student at Johns Hopkins 
Uni versity. 

The Gbaja Street Clinic has been operated by the University of Lagos 

*Surulkre is a high population density Lagos suburb about ten city blocks from Lagos 
University Teaching Hospital. 
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*College of Medicine since 1967, as an experimental clinic in which nurses giveprimary care with emphasis on comprehensive care and preventive tech
niques. The Ministry of Health clinic, operated by two physicians, is one oftwo large pediatric out-patient clinics open daily in Lagos, and is adjacent to
the Gbaja Clinic. Because of the experimental nature of the Gbaja Clinic andbecause the nurses use procedures normally reserved for physicians, admis
sion to the Gbaja clinic is closely controlled by the Ministry.

To facilitate the research at the Gbajz. Clinic, the established admission 
procedure was as follows: 

1) Patients formed lines at the Ministry of Health clinic according to time 
of arrival in the morning, sometimes as early as 6:00a.m.

2) About 8:39 a.m., a nurse from the Gbaja Clinic selected every third 
person in line at the Ministry Clinic, explained the experimental nature of theGbaja Clinic, and offered the person approached the option of transferring to 
the Gbaja Clinic.

3) Apparently, most persons approached accepted this option. Once en
rolled, famniies remained at Gbaja, with mothers encouraged to bring siblings
and newborn babies in addition to the first child enrolled.With only a few exceptions, this procedure made it impossible fora member
of the general public to attend the Gbaja clinic. From the random selection process, however, one would expect Gbaja patients to be representative of women attending any pediatric outpatient clinic in Lagos. At the time of Dr.
Wellman's survey, only women who had been bringing their children to one or
the other of ihe two clinics for at least one year were sampled. Examining histwo samples showed a slight bias at the Gbaja clinic in favor of slightly older,
slightly better educated womer, who were Christians and members of theYoruba tri , vis a vis the ministry sample and the general public. Neither Dr.
Wellman nor Dr. Morgan were connected with the Gbaja clinic during 1967
1970. but it is known that the nurse in charge of selecting the Gbaja patientswas a well-educated Yoruba Christian woman. Some selection bias may have
occurred. Hence, analysis of variance has been introduced where necessary 
to compensate for such bias. 

Patients at both clinics received health education lectures on topics includ
ing family planning. Greater:emphasis was placed on health education at

Gbaja. where the head nurse gave a half-hour talk to patients at the beginning
ofeach day on a variety of topics including nutrition, immunization and family
planning. Two young women weie also employed to give additional talks on


-family planning to patients at both clinics. Family planning services were
offered at both clinics, but 'in a nearby domiciliary mid'vifery unit operated by
the Lagos City Council. 

The principal difference between the two clinic6, in the view of the Institute
of Child Health staff which operated the Gbaja clinic, was the greater 
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organization and service offered at Gbaja. Gbaja had fewer patients, and, on 
most days, four nurses were available to give each patient some personal
attention. By contrast, the ministry clinic was a scene of daily chaos, patients
engaging in physical combat at times to maintain their places in line, and the 
two overworked physicians finding only a few moments for each patient. A
question arises as to whether contraceptive advice and service are better 
dispensed under one set of circumstances, or under the other. 

In the KAP surveys, respondents were asked about each contraceptive
method individually and the interviewers did not distinguish between suppos
edly modern or traditional methods. In the -analysis reported upon, thc 
condom, diaphragm, pill, IUD, jelly or foam, and rhythm method are catego
rized as modern; abstinence, withdrawal, abortion, surgery of any kind, and
methods employed by native doctors are categorized as traditional. Abortion 
and surgery might have been classified as either modern or traditional but so
few persons claimed to have used these methods that the results would not
have been changed much either way. Native doctors' methods include sper
micides and charms, an example of the form!r having been tested and found to 
be effective at 'Lagos Teaching Hospital. Respopdents were asked to report 
on methods used either by themselves or their partners, so that women might
report use of the condom and so on. The most prevalent traditional method 
used was abstinence prescribed by custom for periods of two to three years
after childbirth (59.2 percent of females and 46.4 percent of males claiming to
have used this method). The most commonly used modern method was the 
condom (17.8 percent ofmales and 6.2 percent of females) followed by rhythm
(7.4 percent of males and 7.1 percent of females).

Only females with children were taken from the Lagos sample, to be
matched against mothers in the two clinic samples. The results show in
creased contraceptive use with increased education for all six of the modern 
methods, with the sole exception of one cell in the IUD table in which there

'was only one respondent. This pattern also appeared for such traditional 
methods as withdrawal and abortion. 

Other traditional methods (abstinence and native doctors' methods),,on the 
other hand, show no apparent trend. The implication is that modern contra
ceptive methods are little used in precent-day Lagos, except by the more 
educated minority; whereas one traditional method, postpartum abstinence,
continues to be used by persons at all educational levels.* 

Comparing the two clinics against the Lagos sample, it is interesting that
mothers who take their children to pediatric clinics are better educated. Since 
Gbaja patients are in theory selected at random from the ministry clinic (every 

*Surgery also follows the traditional pattern, but apparently is unfamiliar as acontraceptive 
measure to the majority of respondents; it was reported used by only one respondent. 
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third person in line), the still higher educational level of Gbaja patients may be
the result of chance or selection bias. The only important difference in
contraceptive use is the much higher resort to modern methods at Gbaja. In use of modern methods, the ministry clinic and the general public seem about
equal; and with respect to traditional methods, all three samples appear about
the same. The much higher use of modern methods at Gbaja can be attributed
almost entirely to greater use of the pill and IUD (..4percent and 8.8 percent
of Gbaja patients respectively, compared to figures of 3.5 percent and 3.2
percent for the ministry clinic and 4.1 percent and 2.2 percent for the general
public). Use of traditional abstinence was reported by 7-5. I percent at Gbaja,
78.3 percent at the Ministry clinic, and 70.6 percent of the general public.

What is the effect of contraceptive behavior on actual fertility? Unfortu
nately, it is not possible to answer the question using the two clinic samples,
because the data are retrospective. it is not appropriate to match respon
dents' cumulative fertilities over many previous years against their currently
expressed contraceptive practices. For the Lagos KAP sample. however, wedo have current fertility measured over the survey year. and it is reasonable to
match current fertility against currently expressed contraceptive practice.For the Lagos sample, we also have KAP data on a separate sample of males, 
so that the fertilities of four groups can be assessed: 

i) Females who say they or their mates are practicing some form of modern 
contraception,


2) 
 females who say they or their mates are practicing some form of tradi
tional contraception, 

3) males who say they or their mates are practicing some form of modern 
contraception (the fertility of the wives being assessed),

4) males who say they oi their mates are practicing some fbrm of traditional 
contraception (the fertility of the wives being assessed).

Using the indirect standardization model, three of the above groups have
higher fertilities than the age and marital status corrected norms predicted forthem. Only males who claim they, .or their mates are p'acticing modern 
contraception have wives with lowered fertility.

Female partners who reported the couple used either modem contracep
tion (N=48) or iraditional contraception (N=352) had higher than predicted

fertilities based on the age and marital status corrected norms derived from

the full Lagos sample of about 2,000 women. Where male partners said the
couple was using modem contraception (N=74), the couple had lower fertil
ity, wheie males claimed traditional conlraception (N=230), fertility was
 
higher.


While these differences are in general insignificant statistically, it is signifi
cant that in three cases they are opposite to the expected direction. The 
following observations are pertinent: 
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1) A large number of persons in Lagos claim to be practicing traditional 
contraception, at all educational levels, but this practice is not associated with 
lower fertility, and in fact, appears related to increased fertility. Perhaps 
those with higher fertility, therefore, practice contraception. On the other 
hand, practice of traditional contraception may paradoxically cause fertility 
to increase, as evidenced by the unexpectedly high fertility of these persons. 
Although these data are for Lagos, fertility in other parts of Nigeria may not 
be lowered by the use of traditional contraception either. 

2) The data suggest that the decision to practice modern contraception 
must be entered into by the male as well as by the female partner to be 
effective. 

At family planning clinics in Lagos and elsewhere, most nurses feel that the 
majority of women come without their husbands' knowledge or consent and 
the data indicate that contraception in such circumstances is n, ( effective. To 
be effective, contraception must be a joint endeavor. Hence, fertility limita
tion programs of governments and international agencies should be aimed 
more directly at males or possibly at the married or cohabiting couple, not at 
women alone. For many such programs in the world this will require a major 
shift in emphasis. 

Perceived Child Survival Chances, Ideal Family Size, and Fertility 

Perceived child-survival chances are higher at Gbaja (79.0 percent of 
mothers saying they think a person is likely to have more surviving children 
now "than in our father's time or in our grandfather's time"), as compared 
with about equal lower levels of optimism in the other two samples (58.4 
percent and 60.0 percent). With respect to ideal family size, the mean num
bers reported in the three samples are given in Table 4. To what extent are 
these differences in perceprt ms due to the quality of medical advice and 
attention offered at the Gbaja clinic? How much does clinic quality affect 
desired family size norms? , 

Also, to what extent are these differences due to the somewhat higher 
educational levels of women at Ghaja? To research these questions, several 
analyses of variance were made and several rather crude scales of knowledge 
and optimism were constructed (see Table 5). Results suggest that lower 
expressed ideal family size is an effect of the clinic itself, and that optimism 
about child survival chances is an effect of both clinic and education (see 
Table 6). Knowledge and use of modern methods of contraception is largely 
an effect of education, though with some clinic effect (in the wrong direction, 
see methodological note appended to Table 7). Knowledge and useof tradi-' 
tional contraceptive methods does not seem to be affected by either clinic or 
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Table 4 
Reported Ideal Number of Children, Three Lagos Samplesa
Sample Mean ideal Mean ideal no. Mean ideal no. Sum of ideal 

no.of sons of daughters of children sons & daughters
Gbaja 
 2.184 
 1.927 
 3.748 4.111 
Ministry 
 2.387 
 1.979 
 3.989 
 4.366
 
Lagos Sample 2.641 2.074 
 4.273alf 4.715
range ofnumbers such as "three or four" was given by respondent, the average of the rangewas taken. Answers such as "as many as God gives" have been excluded. Respondents wereasked about ideal numbers of sons, daughters, and of all children separately and no attempt wasmade to reconcile total sons and daughters to equal total children, the replies being scored aboveas they were iven to the interviewers. 

Table 5 
Perceived Child Survival Chances by Education,
Three Lagos Samples* 

Education 

No schooling mean 
effect 

Gbaja 
clinic 

2.701 
0.041 

Ministry 
clinic 

2.375 
-0.072 

Lagos 
met. area 

2.413 
0.030 

Row 
marginals 

2.497 
-0.229 

no. 134.000 136.000 358.000 
Primary only mean 

effect 
2.871 
0.018 

2.648 
0.008 

2.551 
-0.026 

2.690 
-0.036 

no. 93.000 122.000 138.000 

Some secondary mean 

effect 
no. 

2.983 
0.030 

59.000 

2.679 
-0.060 
53.000 

2.706 

0.030 
51.000 

2.789 

0.064 

Secondary-plus mean 
effect 
no. 

3.000 
-0.089 
i1.000 

3.000 
0.124 
2.000 

2.778 
-0.035 
9.000 

2.926 
0.201 

Column 
marginals 

mean 
flect 

2.889 
0.163 

2.675 
-0.050 

2.612 
-0.113 

2.725 

.*Mens areof scores accrding to crude scale of optimism in response to question, "Do youthink a person is likely to have latore surviving children now, or"fewer surviving children now,thah inour father's time or in our grandfather's time?" ("more now" three points; "undecided,ctc." , two points; "fewer now" = one point). 
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Table 6
 
Ideal Number of Children by Education,
 
Three Lagos Samples*
 

Education Gbaja Ministry Lagos Row 
ciinic clinic met. area marginals 

No schooling mean 3.771 4.083 4.424 4.093 
effect -0.101 0,033 0.068 0.205 
no. 105.000 108.000 217.000 

Primary only mean 3.866 3.991 4.170 4.009 
effect 0.077 0.025 -0.102 0.121 
no. 82.000 108.000 112.000 

Some secondary mean 3.577 3.804 3.898 3.760 
effect 0.038 0.087 -0.125 -0.128 
no. 52.000 51.000 49.000 

Secondary-plus mean 3.455 3.500 4.111 3.689 
effect 
no. 

-0.014 
11.000 

-0.146 
2.000 

0.159 
9.000 

-0.199 

Column mean 3.667 3.844 4.151 3.887 
marginals effect -0.220 -0.043 0.263 

'Means shown are ofactual values expressed by respondents who gave numerical replies. Ifa 
range of numbers was given, i.e., "five to six" or similar, the average value was taken. 
Respondents giving answers such as "as many as God gives" or similar are excluded. It has been 
the practice in many KAP reports to use medians rather than means and to count such replies as
"above the median;" however, our survey shows such respondents to have relatively low 
fertility. 

Wording of the question asked was as follows: "For aman (woman) living in Nigeria today, if 
that person is fortunate and could have any number of children he (she) wants, what would be the 
best number of children to have?" 

education. Unfortunately. the scales are crude and the results suggestive 
only. 

The fertility levels of males and females by different methods ofcontracep
tion demonstrate rather forcefully that for this Lagos sample, the traditional 
spacing of children or abstinence in its various forms, fails to limit fertility. 
Respondents claiming various forms of abstinence have higher than expected 
fertilities at significant or near significant levels. 

For the few respondents who use modem methods, it appears that the 
diaphragm is effective and the pill is not. Perhaps the oft-quoted stories bf 
women in traditional society who have problems in taking the pill on a daily 
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.Table 7 
Knowledge and Use of Modern Contraceptive Methods,
by Education, Three Lagos Samples* 

Education 
Gbaja 
clinic 

Ministry 
clinic 

Lagos 
met. area 

,Row'. 
marginals 

None - mean 
effect 

1.560 
0.142 

1.287 
-0.089 

1.483 
-0.053 

1.443, 
-0.572 

no. 134'.000 136.000 358.000 

Primary ,, mean 1.957 1.615 1.935 1.836-'* 
,, effectno.. , -0.147 -,93.000 -0.153122.000 0.006138.000 -0.179 

Somesecondary" mean 2.169 1.887 2.235 2.097 
,. -',':".', effect 59.00-0.097 0.045 0.082'"" . '.:', no.,:, ,r~ -0.143
53.000 51.000 

Secondary-plus . mean 2.273 3.000 2.778 2.684 
effect -0.386 0.384 0.001 0.669 
no. 11.000 2.000 9.000 

Column mean 1.990 1.947 2.108 2.015marginals effect -0.025 -0.068 0.093 
*Respondents scored according to crude scale of knowledge-and-use, I.e., "heard of" onepoint; "has used" = two points; "using now" = three points. Modern methods include

diaphragm, condom, pill, IUD. jelly or foam, and rhythm method.
The slightly higher apparent level of knowledge-and-use in the Lagos sample may result from one of the few methodological differences between the Wellman survey at the two clinics and theMorgan survey in the city sample, the Itter interviewers showing respondents examples of thefirst three methcrds listed. This increased the probability of correct identification, but also thechance of oventporting of identification. The interviewers s4ere coached to be alert for such apossibility, and Wellman did not use the approach at al!. The IUD was not shown to respondentsin the Lagos survey, a result of a decision by the medical staff that this would frighten respon

dents. 

schedule have some validity. An effort should be made to obtain more 
information on thcse important questions. 
, Another question concerns the possible relation of these differences to

fertility. Examining birth history data from the three samples, including
reported live births, surviving children, and deceased children according to 
sex of the child, it appears that in the Lagos sample, approximately equalnumbers of males and females were reported born (1.98 and 1.91, respectively); equal nuinbers were reported still surviving at the time of th retro
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spective survey (1.45 and 1.41, respectively); and equal numbers were re
ported as having died (0.53 and 0.50, respectively). The combired figure for 
all children ever born per mother was 3.90, for surviving children, 2.89, and 
for dead children 1.04. If the average mother has passed through half her 
childbearing period at the time ofthe survey, then at the end of childbearing an 
average of 7.80 children will have been born, 5.72 of whom will have survived 
and 2.08 of whom will have died. In view of the fact that these women all have 
had at least one child, these retrospective figures are higher than for asample 
of women generally. 

Turning to data for the two clinics, the figures are quite different. Reported 
number of males born is greater than females born by 12-15 percent, and 
reported number of male child deaths exceeds reported female child deaths by 
an astonishing 120 percent in both samples. Other data suggest higher fertil
ity, lower infant mortality, and agreater number of surviving children at the 
Gbaja Clinic. One possible explanation is that mothers more vividly remem
ber what happens to male children, and underreport what happens to female 
children. A better explanation may be that mothers with male children, and 
especially sick male children. are more likely to go to clinics in a last-ditch 
effort to save the child's life than may be the case with a sick female child. 
There isanecdotal evidence that this occurs. Many female respondents said 
that it was the child's father who provided the money for transport to clinics, 
for clinic fees and medicines, and so on. Many mothers even said it was the 
child's father who shopped for the food the child ate. Bringing only male 
children to clinics may reflect the father's wishes more than the mother's. 

Why was the fertility of the Gbaja mothers higher than that of the govern
ment clinic mothers? At first glance, no explanation presents itself except, 
pos.-ibly, the slightly higher educational levels of the Gbaja mothers, or that 
mothers with sicker children have come to prefer Gbaja and manage to gain 
admission to Gbaja. (Mothers with sicker children have higher fertility, as 
noted before). Neither of these explanations seems satisfactory, however, 
and an alternative explanation will be offered presently. 

Attendance at the Gbaja clinic could not have had a great impact on 
cumulative fertility at the time of the survey in 1970, since the clinic did not 
oper until late 1967 and the sample was chosen only from mothers in atten
dance more than one year. Mothers in the sample could only have been in 
attendance at Gbaja from 12 months to a possible 27 months. 

One of the questions asked of the Lagos KAP respondents was, "Out of 
every ten babies born today, how many do you think will survive to be 
adults?" 

Based on the prospective data, the mothers most optimistic about child 
survival chances have lower fertility; based on retrospective data the most 
pessimistic mothers have lower fertility. It seems reasonable that the pro
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spective data reflect most accurately the relationship between current fertilitybehavior and currently held beliefs, whereas for the retrospective data,mothers who have lost the most children over their lifetimes will tend towardpessimism and also will give the least accurate reports. This would accountfor the dip in the retrospective curve among the more pessimistic group.In summarizing the material on perceived child survival chances, thecontribution of the Lagos surveys has been principally methodological, emphasizing the wide-ranging complexities involved in trying to establish anyfirm relationship between improved child care and reduced fertility. For theshort-run, Lagos research data show that, along with other modernization
factors, fertility is rising with initial attendance at modern pediatric and family
planning clinics. 

Fertility and Other Measures of Medical Behavior 
In addition to the KAP surveys, several parallel medical surveys werecompleted in other subsamples of the main Lagos group. In August 1969 (theyear following the prospective survey). Morgan and a pediatrician from theInstitute of Child Health, Dr. W. 0. Gbajumo, examined the nutritionalstatus of a random sample of children ages 0-5 in homes in the sample areas.Among the mothers of these children, a number had been followed throughthe prospective survey (N = 298). The children were examined and weighedin the homes, and a nurse subsequently scored each child according to a set ofweight-for-age profiles as developed by Dr. David Morley in Western Nigeria. The children were scored as belonging in percentile ranges 0-25, 26-50,51-75, and 76-100. Morley developed separate profiles for male and femalechildren, during his work which spanned many years at the Wesley GuildHospital, Ilesha, about 160 miles northeast of Lagos. 'the Lagos childrencould thus be classified according to a recognized nutritional standard for thispart of Nigeria. Each mother was scored according to the nutritional status ofher children, and the child's nutritional status matchedwas against the
 

mother's fertility.*

About half the mothers had one child in the 0-5 age group which we studied,
about half had two, and less than a dozen had three. To classify mothers
according to some form of nutritional-status-of-children measure, we developed a scale (unfortunately, a rather crude scale), as follows:
I) At least one child in the 0-25th percentile range (low nutritional status) 

*Morley's weight-for-age profile are widely available in Lagos. See also Morley (1%8, 1973).Pediatricians consider achild's weight.for.age profile to be the best single indicator ofgood healthand nutritional care. The writer is indebted to the late Margaret Gbajumo for her painstakingwork ii converting the children's weights to the Morley percentiles. 
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2i no child in the 0-25th percentile range, some intermediate (25th-75th 
percentile) 

3) all children in the 76th-100th percentile range (high nutritional status). 
The results show that children of lower nutritional status are members of 

large families to an unusual extent with the higher fertility level of mothers of 
the most badly nourished children being significant at the .01 level. 

Also in August 1969. research was carried out on the use of native and 
traditional medicines in Lagos homes. This survey was directed by Dr. Biola 
Mabadeje, a staff member of the University of Lagos College of Medicine. 
For another subsample drawn from Morgan's original Lago! prospective 
sample, fertility was matched against use of modern and traditional medi
cines: Women who use no medicine at all or native medicine only have the 
lowest fertility; women who use only modern medicine have higher fertility; 
and women who use both have the highest fertility. 

From the point of view of child care, the most interesting feature of 
Mabadeje's survey was the reported use of a group of native medicines for 
children, collectivelh called agbo. These are prepared by older women in the 
households from leaves, barks, roots, and other ingredients purchased in the 
local market according to prescriptions provided by native doctors, or some
times according to prescriptions handed down in the family, and are regarded 
as a medicine to give children when they are ill, or as a safeguard against 
illness. Some physicians at Lagos Teaching Hospital regard agbo as poten
tially harmful to achild's health, but results of the survey show that mothers 
who use agbo haiie slightly lower than expected fertility, and also healthier 
children. 

Although insignificant statistically, the results are the reverse of the ex
pected direction indicated by demographic transition theory, that is, more 
educated mothers use modern medicine, take children to clinics, and have 
lower fertility. The use of agbo is an important factor in traditional society, 
reflecting continued adherence to traditional values and also concern about 
the child's wellbeing. Considerable effort and expense are involved in prepar
ing and maintaining agbo in the household, including purchase of a relatively 
costly agbo pot for each child and payment of the native doctor's fees, which 
rival those charged by U.S. doctors for a regular office visit. As with use of 
traditional contraception, use of agbo by present-day Lagos mothers is not 
confined to any specific educational cetegory. 

These various relationships between child care, health, and fertility may at 
first seem inconsistent with demographic transition theory; but there does 
exist an adequal' explanation for the apparent anom.,y. According to the 
socioeconomic data, couples observing the norms of traditional African 
society have high fertility; couples having initial exposure to modernizing 
forces such as Western-type education and employment in the cash economy 
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,have still higher fertility; while those few couples who have had extensive 
exposure to modernizing forces have lower fertility.

One can thus construct the following picture. Couples who have particulardifficulty with sick children or who have lost any children may start attendingWestern-type pediatric clinics, but just as with attendance at Western-typeschools or employment in the cash economy, this represents a challenge totraditional norms and exposure to modernization. Throughout the data presented in this paper, this form of exposure is associated at least initially withincreasing fertility, that is to say with fertility at levels still higher than thoseprescribed by traditional society. Women with healthier children, on the otherhand, who do not need the services oF Western-type clinics, continue usingnative medicine and at the same time have lower fertility (fertility at the
somewhat lower levels prescribed by traditional society).It may be that the Gbaja Street Clinic is regarded as exceptionally modern,so that mothers attend this clinic or the adjacent government pediatric cliniconly when they have very sick children (or at least very sick male children),and when all other avenues of medical care have failed. Once in attendance,
mothers continue to come to the Gbaja Clinic with their children, to respondto the intensive health education campaigns, to express lower family sizepreferences, but also to have higher overall fertility.

We will explore the possible reasons for transitional status and higherfertility in the next section relating modernization forces, insecurity, and the 
modern African synthesis. 

FERTILITY, INSECURITY, AND THE MODERN AFRICAN SYNTHESIS 
In interpreting the apparem ri ing birth rate in Nigeria, the explanations sofar adduced in the various studies and surveys are simply not borne out by the 

facts. 
Most frequently cited as a factor in the rising birth rate is the gradualdisappearance of the lactation taboo. Olusanya (1%9h), one of the firstdemographers to explore this interpretation extensively, writes: "The most
rigid form of the lactati;- 'aboo among the riverine peoples of Nigeria is found
 among the Yoruba of Western Nigeria. A three-year period ofsuckling a baby
is prescribed by custom without any provisos." But, he continues, with the
inroads made by the appearance of powdered milks and bottlefeeding, women
learn that breastmilk is not contaminated by a new pregnancy and, in aildition,
that they have the option of weaning the child earlier by bottlefeeding.

Consequently, the interval between pregnancies is decreased and 'ertility is 
higher.

Olusanya (1969b) cites a second factor for increased fertility-the "comparative freedom from diseases which had previously been responsible for a 
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high incidenceof pregnancy wastage and sterility" (See also papers in Cald
well and Okonjo 1968). 

But the data do not support the hypothesis that bettyr health of mothers 
leads to higher fertility since, as we have shown, moCt"rs with sicklier 
children have higher fertility. The drug and medication survey dcm,O'strated 
that adult women using both native and modern medications have higher 
fertility than women using no medicines at all. 

While it may be true that the decline in the lactation taboo and the introduc
tion of modern medicine are factors at work in Nigeria today, neither is given 
strong support as a causal link in the rise in Nigerian fertility. Educated as well 
as'uneducated couples continue to practice traditional abstinence iii almost 
equal proportions, and it is couples practicing traditional abstinence who have 
the highest fertility, significant above the Lagos norm at the .05 levdl If the 
tradition is upheld in metropolitan Lagos, then it almost certainly is being 
practiced in rural Nigeria. And if those at all educational levels who continue 
to practice traditional abstinence after the birth of a child, nevertheless have 
higher fertility, then the impact of bottlefeeding upon fertility is not substan
tial and cannot explain fertility increases. 

If we want to interpret what we have called the hump-backed fertility 
pattern which is resulting in higher fertility for the entire population, then we 
must look for causes more deeply rooted in the social system. 

One theoretical model that presents a comprehensive explanatory frame
work for interpreting the complex Nigerian fertility data is based on the 
reference group interpretation and individual stress. The term "reference 
group" was first used by Herbert Hyman (1942) and has been given its fullest 
elaboration in Merton and Rossi (1949). The concept goes back to the 
pioneers of the University of Chicago school, including William 1.Thomas 
and his "Polish Peasant in Europe and America" (1919-1927), and to George 
Herbert Mead (1934, 1956). 

Stated briefly, reference group theory subscribes to the following proposi
tions: 

" 	People take their behavior cues from the norms of groups to which 
they belong. 

* While persons are aspiring to membership in a new reference group, 
they must continue to honor the norms of their present or original 
reference group. 

" Only after they have attained full and unquestioned membership in 
the new group can they begin to shed the-norms of the old. During the 
transitional period, they must fully honor the norms of the old. in fact 
may have to overcompensate for their transitional behavior byover
honoring the norms of the old. 
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* Persons who too soon shed the norms of the original reference groupwhile still aspiring to, but not yet achieving, membership in the newreference group are in trouble, this trouble being manifested in vatious ways including acute mental stress and possible mental break
down. 

From the point of the present Lagos research, the theory can be applied asfollows: Lagosian Yorubas can be divided into three groups of fertilitypatterns: 1) A traditional group with continued high fertility characterized byunchallenged allegiall-e to traditional norms, including no school, traditionaloccupations, and use of traditional medicine; 2) a transitional group withhigher fertility than the traditional group characterized by challenged allegiance (that is, some school, initial involvement in cash econom.y, and modernmedical system) which leads to overallegiance to traditoj'al norms in otherareas; and 3) a modern synthesis group with low fertility characterized bymembership attained in new reference group (that is, higher schooling, secureinvolvement in cash economy, and rejection of traditional norms).This scheme is suggestive only, but it does give us a coherent framework forviewing the fertility patterns shown in our data. Ifcorrect, it would explain thestep-by-step rise in fertility with such factors as increasing education andsocial status; at some threshold level of socioeconomic advances, there thenoccurs a decline in fertility.The reader outside of Africa cannot imagine the pressures placed uponyoung men and women in higher levels of education in Nigeria today, by theirextended families. These powerful kinship groups may number dozenseven hundreds of persons orwho have contributed through the yearspromising young person,s support and who expct to be paid back. 
to the 
If therelationship between insecurity and fertility holds, then those most insecurein the traditional-to-modern transition should have the highest fertility. Themost insecure are those nearing the end of or just completing secondaryschool, and those who are unemployed in the modem sector. In fact, these
two groups do have the highest fertilities recorded in the indirect standardization model (0.124 for wives of males who have completed secondary school;
0.141 for wives of men who are unemployed).
In evaluating these data, one can reach some pessimistic conclusions about
uncontrolled population growth as West Africa advances into the modern
age. Certainly, the influences of education and modern technology are going
to become increasingly pronounced throughout the continent, and our data
indicate that for the majority ofpersons exposed to these modernizing forces,fertility is going to rise. Africa, however, is also experiencing, "the modernAfrican synthesis." and our data suggest that for the small percentage of'Africans who now are obtaining a foothold in this synthesis, fertility is lower. 
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In the concluding section on policy, we will explore the question of fertility, 
insecurity, and the modern synthesis with reference to several countries in 
Asia which have achieved both this modern synthesis and lower fertility. 
Perhaps the experience of these Asian countries-China, Japan, and Tai
wan-will provide guidelines to other governments dealing with the question 
of population growth. 

Fertility and Mental Stress 

The stress element has been suggested more often than actually enunci
ated, perhaps due to the difficulty in defining stress quantitatively. The 
concept of stress in response to social norms may be traced back to the 
French sociologist Duikheim's -Le Suicide" and one of the few direct 
assertions of the relationship is the statement by Lipset and Bendix (1960) that 
"it is primary-group relations which give individuals the psychic support 
which 'protects' them against suicide and mental illness." 

The relation beween transition and stress has been documented in numer
ous studies in Africa. The Yoruba psychiatrist T. A. Lambo (1962, 1963, 
1971) has published a number of papers in which he relates change and the 
impact of modernizing forces to higher rates of stress and mental breakdown. 
He also completed a study of health problems and men*ai breakdown among 
Nigerian students in Europe (1959). His fellow psychiatrist Raymond Prince 
(1960, 1962), found a similar pattern of stress among students in Nigerian 
universities, and Morgan (1965, 1966, 1971) has found relationships between 
challenged allegiance to tribal norms, and higher rates of suicide and mental 
breakdown among Nigerian students. In a series of studies among urban and 
rural Zulus, Scotch (1960, 1961, 1963) has reported relationships between 
hypertension and various forms of transition and social stress. 

Until now, few scholars have tried to relate transition and insecurity to 
higher fertility, but it is a reasonable proposition. When a society is in flux, 
traditional norms are challenged, and, as a result, individuals are subject to 
acute forms of psychological stress and ambivalence. On the one hand, they 
are motivated to move into new forms of modernity, and, on the other, they 
cling to and reinforce those traditional forms which remain. 

One of the most important of the traditional norms available to families in 
flux is continued high fertility and preservation of the family name. Project, if 
you will, the response of the family in flux to typical propaganda in favor of 
fam,'y planning. Accordiatg to the propaganda, the head of the family in the 

-transitional world is told that ",itis in your own rational economic interest, as 
well as in the interests of worW survival, that each family have fewer chil
dren," But if the head of the family is suffering the insecurities of social 
change, acute mental, s!ress, and possible mental breakdown, and.if the 
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prospect of a larger family brings support and relief, he is apt to reply, "Theworld will have to solve its own problems. I have troubles of my own. I am
going to have more children." ,, We have suggested' that transitional societies are moving toward newsyntheses ofhe traditional and the modei n, that individual families caught upin this process recognize either direc-ly or ndirectly that this is taking place,that they experience acute insecurity up to the point where they feel they haveachieved ne% forms of stability in the modervi synthesis. Until that momentarrives, their response is likely to be that of continued high fertility. Thepolicy, recommendation to governments conceined about high populationgrowth rates, then, is to hasten equal access to the modern synthesis for allmembers of the societies involved; and it is this policy recommendation towhich we now turn in the final section. 

DEMOGRAPHIC TRANSITION AND
POPULATION POLICY RECOMMENDATIONS
 
Defining the demographic transition as a fall in mortality rates in a givenpopulation, followed by a fall in fertili~v rates, it is imperative that the timespan for this change be shorter in transitional countries than was the case inthe present indu. rial countries, if a population crisis is to be averted.In light of this situation, governments in the transitional world must seeknew approaches to the population problem.The data suggest that the primary problem which confronts governments isto give poorer people and intermediate level people a sense of having somestake in the future of their countries, along with some sense ofdecisionmakingpower in their own personal futures, rather than the feeling that they arepowerless poor people. pawns of larger forces. In short, governments mustseek to create a new political and social morality.This policy recommendation is borne oit in the experience of other countries in the tr nsitional world which have undergone, or are going through, theprocess of change. The examples already given are, of one socialist country,China, and two capitalist countries, Japan and Taiwan, which have been in atransitional state and which have achieved markedly lower fertility rates,
These examples suggest that reduced 
 fertility is not relatedpolitical philosophy, but rather to more 

to any given
fundamental forces in the social
!ystem itself. In contrast, a number of other countries in Asia, Africa, and
Latin America, in which tenant farming, insecure urban employment, andinequalities of wealth and power are to be found, continue to have highfertility rates and high population growth rates.Since. 80 percent of the Nigerian population is engaged in agriculture,special comments are in drder about ;he possible application of this policy 
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recommendation to farming. The authors of this paper are a physician and a 
sociologist, respectively, and the subject matter of our data is the population 
of Lagos. Nevertheless, we feel that'we can make useful comments relating to 
farming, based on these data. , 

While-neither of us is an agricultural economist, it appears to, us that 
agriculture in large sections of Nigeria today is sick, and that much stronger 
medicine it.required than has been prescribed in either the 1970-1974 or 1975
1980 Development Plans. Studies have shown that in areas of Nigeria, people 
are disillusioned with farming and are coming to the cities, leaving good farm 
lands standing vacant, as in parts of Lagos and former Western-States. 
Conversely, studies in other parts of Nigeria show lands so overcrowded and 
overworked that production is reduced (as in former East Central State); 
again the surplus population reacts by moving to the cities. Still further 
studies show that the poorer farmers in many sections of Nigeria in both the 
north and the south are being' forced to sell their lands, in spite of the 
protection of the traditional land tenure systems, giving rise to special classes 
of wealthy farmers. The alternative for the poorer farmers who lose out in'this 
process is to go into sharecropping, or, once again, to move to the cities. 

Our study data have some direct things to say, and some indirect things to 
say, about the effects or. human fertility of these various forms of deteriora
tion of the agricultural lands. Firstly, the increased migration to cities in
creases that class of insecure, marginal or unemployed worker show~a in our 
study to have the highest fertility of all. Pressures are mounting on the 
secondary school graduates as well. Of all Nigerians, these persons probably 
find it hardest to obtain employment commensurate with their levels of 
education. The closer one gets to a secondary degree, the greater the level of 
insecurity, and, in fact, the secondary school graduates in our study have the 
second highest level of fertility (after the unemployed). For that small group 
who attain university degrees, on the other hand, security is assured and our 
data show that its families have declining fertility rates. 

The two direct implications for government arising from these data are the 
ones already mentioned in this -'eport: 1)That government must seek to 
upgrade the prestige and security of urban workers, ap' 2) that government 
must seek to restore the prestige and attractiveness' of rural life, so that 
agriculture will recover and reduce the numbers of migrants to the cities., 

How government is to achieve this goal is a subject that goes beyond the 
data of this present report but some indirect inferencescan be drawn. One can 
speculate that in both the urban and rural sectors, the initial key lies in 
education. Although there are existing vocational schools and apprentice
training programs in the country, the graduates of these programs must feel 
themselves different from, and inferior to, the graduates of the regular, that is, 
Western-based, system. This must be especially true of vocational trainees. 
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when they compare themselves to other studcnts in secondary schools. Ourstudy has shown that Lagos parents have high educational goals for theirchildren, and other studies in rural populations have shown high educationalgoals as well. As long as this situation continues, Nigerian parents will try toguide their children into advanced courses in an educational system that isnottailored to the needs of the country, a school system that is actually contributing to the deterioration of agricultural lands and to increasing urban migration,
unemployment, and stress.

Nigeria has established its closest ties with the capitalist world but there aresome things to be learned from China as well. Two elements of the Chineseeducational system which might profitably be borrowed by Nigeria are: I) Inboth primary and secondary schools, all pupils should have some training inagriculture, in industrial plants, and in the traditional and modern arts andcrafts, in addition to basic courses in reading, writing, mathematics, et cetera;and 2) on completing secondary school, students chosen to go on to university must first spend one or two years in an urban or rural job. Theserequirements apply to every child, whether urban or rural and whether thechild eventually goes on to become a doctor, a farmer, a craftsman, or alawyer. In other words, even in cities every child must learn the principles offarming and spend some time in agriculture. This was true in traditionalNigerian society, and seems to be an important element of'what we,havecalled the modem African synthesis in Nigeria today.*We have focused in this report on the factor of security, and a furtherindirect inference from our data may be that,just as the insecure urban familyexperiences higher fertility, so does the rural family driven into tenantfarming or other forms of agricultural decline. A most important piece ofresearch would be a longitudinal demographic study of rural fertility inNigeria, extending over a number of years and building on the Federal OfficeofStatistics' RuralDemographic Sample Survev 1965-1966. Meanwhile, withrespect to the demographic transition in Nigeria and based on the Lagos dataobtained in this present study, our points may be summarized as follows:1)Fertility among traditional families is high; fertility among transitional
families is higher still; only among the small and economically secure upper
class groups are fertility rates declining (groups comprising only 1-2 percent

of the urban population at present).
2) The best policy recommendation one can make is that government musttry to extend a feeling of security, prestige, and access to opportunity more-widelythroughout the population. In other words, government must seek tocreate a new political and social morality. 

*Such a job training program would be similar to Nigeria's Youth Service Corps. but wouldcome earlier, after secondary school rather than after university. 
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3) In education, this means a restructuring of the present Westem-based 
system to prepare intermediate-level manpower for specific and prestigious 
jobs in industry and agriculture, as well as in the traditional and modern arts 
and crafts. 

4) In agriculture itself, this means a variety of reforms to restore the 
attraction of rGral life, to bring people back to underworked lands, to relieve 
the pressure on overworked lands, to offset the trend toward sharecropping 
and tenant farming, and to provide)basic services in the rural areas. 

5) The experience of other cc' utries, for example, China, Japan, and 
Taiwan, is that lower fer-lity rates'flave accompanied social, labor, and land 
reforms. 

6) The prospect of trying to bring about this wide range of reforms may 
appear too burdensome for government to contemplate; the alternative, 
however, would seem to be the perpetuation of a small elite, of a large and 
increasing number of underutilized and discontented graduates, ofcontinuing 
urban migration, and of uncontrolled population growth. 

Methods of Contraception 

After concluding that censive social and economic reforms may. be 
necessary in Nigeria, it is now appropriate to discuss family planning meth
ods. 

In a number of countries, birth rates began to decline at some time in the 
past two to three decades, after which the demand for improved contraceptive 
services grew. This was true in Japan and Taiwan; enough data on China are 
not yet available. In Taiwan, for example, it is known that the birth rate began 
failing in the 1950s, a decade before the introduction of a formal family 
planning program in the country. 

The present demand for family planning services in Nigeria does not seem 
great. However, almost all attitude studies in West Afri . ;,cluding our own, 
show that parents are worried about the expense of raising large families, 
Assuming that a demand for contraceptive advice and service does arise in 
Nigeria in the future, then the following policy recommendations can be made 
based on the data of this research: 

I) Ignorance of modern contraceptive methods must be corrected by 
education, so as to improve the proficiency ofthose couples who are using the 
modern methods. Most ofour respondents have only the vaguest unders'an=4
ing of the processes of ovulation and conception, and only about half have 
heard of any specific modern method of pregnancy limitation. The data 
suggest that among those couples practicing some form of modern contracep
tion, the pill is the least effective in preventing pregnancies, possibly because 
of ignorance about the importance of taking the pill daily. 
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2) Education will also encourage couples to change from traditional tomodem methods. The data suggest that traditional methods are widly practiced in Lagos, but are not effective in reducing fertility. Couples who practicetraditional spacing of births. for example, do not have lower fertility levels inthe samples studied. With education, interest in and acceptance of moderncontraceptive methods increase significantly.3) The data suggest that modern contraception must be practiced jointly byhusband and wife to be effective. Many women attending family planningclinics in Lagos do so without their husbands' knowledge or consent. Thedata indicate that family planning practiced in this manner may aid childspacing but does not result in reduced overall fertility. If government wishes topromote birth limitation, the recommended policy would be the promotion ofadvice and service to maies and to married couples jointly, rather than to
females alone.

4) While only limited information on abortions was obtained in our study,the authors feel that a further policy recommendation, based on the experience in countries such as Japan and China, is that modern contraception ismore effective when practiced in conjunction with legalized abortion and thatthe highly restrictive abortion laws in Nigeria should be changed. Physiciansin, Nigeria are aware of the high rate of illegal and dangerous abortionsperformed, and fora number of years have been recommending that abortionlaws be modified. The introduction of liberalized abortion policies in many,countries has been accompanied by rapidly declining fertility rates. 

Maternal and Chi!d Health Clinics 
Family planning services integrated into the overall health care deliverysystem is the only policy that can be acceptable to the Federal Military


Government.
 
Where family planning services exist at present in Nigeria, they are generally provided in maternal 
and child health clinics, or in specia! women's
,-linics held usually in the evenings. A policy recommendation based on
'Jata of this survey is that the

the presert maternal ard child health/familyplanning clinic concept be broadened to include husbands, and that the role ofhusbands in family health as 
well as in family planning must be understood
and made more prominent. Maternal and child health clinics must be converted to family health clinics in the fullest meaning of the word.The data indicate that husbands play a larger role in maternal and child careand family planning than health planners realize. For example, the husbandfrequently gives the wife the money she ,ieeds to buy food for the child or fortransportation to the clinic, and quite often the husband buys the child's food 
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himself.Government and the Ministry of Health must try to impress upon 
males the importance of health care and clinic attendance. 

Although fertility was higher among patients attending the maternal and 
child health/family planning clinics studied in this report, the period of study
has been too brief to arrive at any firm concli6ion on the effect of integrated
maternal and child health/family planning services on fertility. More studies 
are required. Perhaps, for example, the more fertile women are the ones who 
attend these clinics. 

Conclusion: Recommendations for Further Research 

To test the ideas of this policy report further, the following types of 
research are suggested: 

I) Studies of the Lagos type among other populations in Nigeria, and 
particularly among the other'two major ethnic groups, the lbos and Hausas, 
to see if the policy recommendations of this report can be applied more 
broadly throughout Nigeria; 

2) a continuiig longitudinal demographic survey in rural Nigeria to see if 
fertility rates are changing; to see whether the same pattern seen in Lagos 
is also observed in the rural areas-that is, that fertility is high in families 
still observing the traditional norms and that fertility is higher still in families 
in transition, particularly if this transition involves stress and insecurity; and 
finally, to see if fertility declines with rural security-for example, if fertility 
declines among farm families who are able to lay away savings or' make a 
profit in the cash economy; 

3) pilot studies in rural development, including some of the linked educa.. 
tional and agricultural reforms suggested in this report, together with provi
sion of basic services (for example, communications and medical services) in 
the pilot rural areas. The Institute of Child Health is already active in the 
latter. One might suggest a complete trial package in one or two distinct 
political units (that is, in one or two entire states or divisions of states), so that 
the economic and political as well as the social and medical realities can be 
tested; 

4) stress studies in transitional populations, to observe the relation to 
changing fertility.

In conclusion, we feel that Nigeria has a special place in this type of social 
development and social research because of the pre-eminenve which Nigeria 
enjoys in Africa and the transitional world. Further analysis of these data on 
fertility would thus have application and value not only in this portion of West 
Africa, but in other areas of the transitional world as well. 
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SDeveopmentand Demographic Change 

in Northeastern Tanzania, 

James E. Kocher 

, ,Abstract 
.7 Interviews of adult members of 1,492 households were conducted in a 1973 survey*of four rural areas of northeastern Tanzania. Data reveal that considerable social,cultural, health, educational, and economic changes have occurred in all four areasduring the past 50 years. Changes were uneven, and where change was greatest therewas a rise in the proportion of women who want no mote children despite havingsmaller-than-average families. 

This study is an attempt to identify and measure some of the importantchanges that have occurred and are occurring in four rural areas in northeastern Tanzania and to identify the interactions of these changes with fertility. A century ago, the four study areas were parts of traditional rural African societies. Since then, these societies have undergone social, cultural,and economic disruption, and modernization and development-processesthat may lead to the widespread practice of modern contraception and, as aresult, widespread and sustained fertility decline.
Some of the assumptions underlying this hypothesis are as follows: Acomplex chain of causal relationships exists between basic social, cultural,health, educational,and economic characteristics of a society and the fertility of its women. As the socioeconomic milieu of a traditional rural Africansociety begins to change in response to modernizing influences, a host of 

Note: ICP social scientist James M. Creager helped prepare this report for publication.Correspondence to Mr. Kocher should be directed to the Harvard Institute for InternationalDevelopment, 1737 Cambridge St., Cambridge, Massachusetts 02138. 
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social, cliltural, health, ed*!cational, and economic changes may start to take 
place. Over a long period of time, these changes will affect fertility. The 
direction and magnitude of these initial effects probably cannot be predicted 
with confidence. However, if modernization continues and increasingly 
disrupts traditional norms, practices, and values while an ever larger propor
tion of the society is caught up in this disruptive and modernizing process, 
the typical woman of childbearing age will eventually decide it is in her best 
interests and those of her family to limit pregnancies. 

THEORY
 

The theoretical underpinnings of the analysis in this paper derive from two 
complementary formulations. One is a conceptualization of fertility as the 
result of the attempt by couples to have the number of male and female 
children they want. That is, they attempt to achieve an equilibrium of supply 
(of surviving children) and demand. This approach draws inspiration, in 
part, from the work of Easterlin (1975). The second formulation is concerned 
primarily with identifying the determinants of fertility, postulating that iden
tifiable causal relationships exist between a large set of basic social, cultural, 
economic, educational, and health characteristics )f a society and a much 
smaller and more specifiable set of intermediate van',bles which are them
selves the direct determinants of fertility.* 

Equalizing Demand for and Supply of Surviving Children 

There is considerable evidence that fertility varies greatly among African 
rural areas.** We believe that regardless of the level of fertility within a 
society or for individual women and families, parents in traditional African 
societies do have goals for family' size and composition. The goal may be 
something as general as "as many as God gives" or something as specific as 
"fou" boys and three girls," and may be felt or expressed either in terms of 
the number of children born or the number of children surviving to adult
hood, although the latter is probably of greater importance to most parents. 
We also believe that many parents in traditional rural African societies feel 
that they want to have more children than they actually have or are having, 
and some evidence for this is presented later in the paper. 

*The concept that intermediate variables are'the direct determinants of ferblity is similar to 
that of Davis and Blake (1956). 1 

**For example, analysis of 1967 Census data for Tanzania's 16 rural regions suggests that 

regional total fertility rates varied from a low of about five to a high of over eight (Egero and 
Henin 1973). Another study by Henin found that even within asingle African tribal and cultural 
group, fertility differed significantly and the differences were associated with different types of 
economic and social arrangements or "modes of life" (Henin 1968, 1969). 
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The typical woman in a traditional rural African society knows approxi
mately how many children she would eentually like to have. She will con
tinue to want to have children until she reaches or exceeds her goal. A 
woman's uncertainty or anxiety about possible deaths among her children 
may cause her to want more births than otherwise as a hedge against an 
unknown future. 

As socioeconomic changes take place, the traditions of a community and 
its residents change-perhaps toward modernization and development. One 
probable result will be an increase in the average number and proportion of 
children surviving to adulthood-the supply. Presumably these changes may
also affect the average desired number of surviving children-the demand. 

Figures IA and IB show two hypothetical groups of women in a tran
sitional society. The diagrams illustrate possible changes in the relative 
levels of actual and desired numbers of surviving children. Three transitional 
stages are illustrated. The transition is initiated (Stage I) by rise in thea 
average number of surviving children per woman (S). This would be, in part,
the consequence of improved health conditions and declining infant and 
early childhood mortality. It could also be, in part, the result of socioeco
nomic changes that cause an increase in fertility.

Transition Stage 2 is initiated by a decline in the level of demand (D) for 
surviving children-for example, the desired number of surviving children
 
or desired completed family size. D would fall because changing conditions
 
alter the mother's or parents' perceptions of the advantages of having the
 
large number of surviving children traditionally desired; the typical woman
 
begins to feel that she would be better off with a somewhat smaller number
 
of children. D could start to decline. 
 either while it still exceeds S (as in 
Figure IB), or after S has already surpassed D (as in Figure IA). Note,
however, that the two figures illustrate the assumption that both in a tradi
tional society and at least in the early part of Stage I and perhaps even into
Stage 2,the typical woman who has recently completed childbearing does 
not have as many surviving children as she would like to have; D exceeds S. 
Of course, some fortunate women may have had many moreas or even 
children than they had wanted. 

Stage 3 is initiated by a decline in the actual number of surviving children 
brought about by the deliberate use of modern contraceptives, abortion, or 
other birth control practices. Line S, in Figures IA and IB indicates the 
extent to which the average number of surviving children declines are due to 
individual fertility control. 

At Stage 1,when the average number of surviving children starts to rise, a 
woman's desire for more children begins to decrease. Eventually, as long as
D remains constant or declines, the actual and desired number of surviving 
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Figure 1
 
Hypothetical Relative Levels and Trends in Fertility Variables
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Childbearing in a Transitional Rural African Society
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children will coincide (point e in both Figures IA and IB). At this point, therepresentative woman would want to control her pregnancies.
Point e can be located anywhere within Stages I and 2. In Figure IA it islocated in Stage I, while in Figure IBit is located in Stage 2,It is simply thecoincidence of actual and desired numbers of surviving children. The onlyconditions are that it must come after the average number of survivingchildren starts to rise (beginning of Stage I) anJ before the beginning of the 

use of modern contraceptives or other individual action on the part of thewoman to deliberately regulate fertility (beginning of Stage 3).
To the left of t.. Ibeginning of Stage 3), 
the number or sLrviving children isnot limited by deliberate actions of the woman (or her spouse). The limits area community's broader socioeconomic conditions. However, to the right ofpoint t, the number of children surviving is limited, in part at least, by awoman's deliberte, individual action to regulate her pregnancies. This isthe sgnificaat change in behavior that identifies Stage 3 in the transition aspostulated in Figures IA and lB. Hence, in Figures IA and IB, the area tothe left of t, is labeled social control, and the area to the right of t,is labeled
individual control after Easterlin (1975).

To the left of t3, actual fertility (as contrasted to the number of &urvivingchildren) may be either falling, unchanged, or rising. As illustrated in Figure2 and discussed below, some socioeconomic changes affect intermediatevariables in such a way as to raise fertility while other changes affect theintermediate variables so as to reduce fertility. For example, the average ageat first marriage could be rising and infant and early child mortality ratescould be falling. Independently, these two changes would lower fertility. Onthe other hand, women could be weaning their children earlier (perhaps
using store-bought milk) and discontinuing their adherence to post-birth sex

taboos. Independently, 
 each change would reduce average birth intervalsand increase fertility. Together with other changes discussed below, the net
result could be rising, falling, or approxmately constant fertility (luring the
period before t:i-the beginning of deliberate individual fertility control.


The formulation illustrated in Figures IA and IB doe% not differentiate among socioeconomic or other conditions that determine the relative and
absolute levels of S and 
 D at any particular point in the transition. Forexample, economic conditions above do not determine either the number ofsurviving children a woman wantk oi the number who actually survive. Nordo they determine changes over time in the number desired and the actualnumber. However, economic circumstances presumably do play some rolein determining levels and trends in D and S. Social, cultural, health, andeducational characteristics and changes in these characteristics over time are also important determinants of D and S. In fact, the author believes thatin traditional rural societies, and to some extent transitional societies, eco

,57: 



DgEiOOI41HIC TRANSITION 

nomic conditions are relatively unimportant determinants of D and S, com
pared with social, cultural, and health factors. Hypothetically, however, as a 
rural society changes, socioeconomic trends and interactions become more 
important in determining levels and trends of both D and S. 

Fertility Determinants 
I Figure 2 presents a hypothetical model of the causal relationships between 

basic health, educational, economic, social, and cultural variables as they 
affect the intermediate variables that are the direct determinants of fertility. 
The basic variables are left unspecified. Some of the intermediate variables 
specified are incidence of sterility, age at first marriage, incidence of 
poygamy, adherence to postpartum sex taboos, and duration of breastfeed
ing. The interactions of the intermediate variables determine the three basic 
fertility parameters which are: 1) the woman's age at the birth of her first 
child, 2) the woman's age at the birth of her last child, and 3) the average 
interval between births. In this formulation, the basic socioeconomic char
acteristics of the society have no direct effect on fertility, except through 
intermediate variables. Hence, changes in the sociocultural milieu and eco
nomic, health and educational characteristics of the society would affect 
intermediate variables that might alter fertility. 

For example, women in many African societies have traditionally ob
served a taboo on sexual intercourse for as long as two years, and somefimes 
longer, after the birth of a child. Such customs obviously increase the aver
age interval between births, and lower fertility. Within such a framework, 
the postpartum taboo can be considered a cultural practice that also func
tions as an intermediate variable in determining fertility. Social, cultural, 
and economic changes that are difficult to specify may alter the adherence to 
this particular cultural practice. As a consequence of sociocultural or eco
nomic circumstances, some proportion of a population's childbearing 
women might stop following the taboo altogether, or might observe it for 
shorter perio:'- of time than in the past. Changing the average birth interval 
would affect the level of fertility. 

Transition Stages t, t, and t. from Figure I are given along the bottom of 
the model in Figure 2. The characteristics of each of the three stages that 
were discussed in conjunction with Figure I also apply here. Perhaps the 
onset of Stage I is the result of changes in'basic health, education, econom
ic, social, and cultural characteristics that raise survival rates for infants and 
young children and affect iniermediate variables, the net effect on fertility 
being unknown. One probable effect of these changes is that the average 
number of surviving children increases, as illustrated earlier in Figure 1. 

As illustrated in Figure 2, it is assumed that changes in the tasic variables 
that bring about the onset of Stage I will eventually change the traditional 
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Figure 2 
Model of Hypothesized Transition in Rural Africa and Linkages to Fertility Change 
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attitudes about the advantages of having a large number of surviving chil
dren. The beginning of Stage 2 is marked by a decline in the desired average 
number of surviving children per woman. It is necessary that women recog
nize that survival rates and the average number of surviving children are 
increasing. It is not sufficient that they are actually increasing or have in
creased. Throughout Stage 2, as in Stage 1, fertility may be either rising, 
constant, or falling. Whatever fertility level women want has essentially 
nothing to do with fertility, because that is determined by the interaction of 
the intermediate variables. And, although the intermediate variables deter
mine fertility, they themselves are determined by individual and social char
acteristics that have nothing to do with how many children a woman would 
like to have. 

This all changes with the onset of Stage 3 because that is the point at 
which women begin to take deliberate individual action to prevent or termi
nate pregnancies. A new fertility determinant has been added to the set of 
intermediate variables. This will not occur until sometime after women feel 
they are having more surviving children than they want (point e in Figure I). 

In the model presented in Figure 2. the basic societal and individual vari
ables continue to change throughout the three stages of transition. The bot
tom half of the diagram shows that the basic characteristics also continue to 
affect attitudes and values about the desired number of surviving children 
and the advantages of large numbers of surviving children until eventually, 
beginning at Stage 3. the changes in attitudes and values make women feel 
strongly enough to act individually to prevent or terminate pregnancies. 

Once Stage 3 is reached, the rate at which fertility and the average number 
of surviving children declines will be determined largely by the success with 
which women prevent pregnancies or births. This will, in turn, depend on 
the effectiveness of the means they use, and their skills in using the methods, 
the costs of using the methods, et cetera. The costs-financial, social, and 
psychic-of successfully using contraceptives will significantly affect the 
extelt to which actual numbers of surviving children can be reduced. 

The Macro-level 

For any given woman in a transitioaal society, the point at which Stage 3 
begins-for example, the time when she first deliberately controls her future 
fertility-will depend on two important processes in her life. One will be the 
number of surviving children she has compared to the number she wanted. 
The second is the set of changes in attitudes, values, and norms in her.life 
and community that are considered the proper roles vis a vis children, family 
formation, family life, and family size. It is assumed in the model in Figure 2 
that both sets of processes are the ultimate outcome of continuing changes in 
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bhsicsocial, cultural, health; education, and economic characteristics of the 
,woman, her spouse, her family, and her community. 
,'Not all women in the society will reach transition Stages 2or 3 at the same 
time. At any given point in time, the actual number of children, compared to 
the desired number, differs for women of different ages and reproductive 
histories. But even women of similar ages and fertility and child su.vivorship 
experiences will presumably not all reach Stages 2 or 3 at the same time 
because, even within the same community, they are likely to be the products 
of somewhat different social, cultural, health, education, and economic ex
periences. Women's educational levels may differ substantially. Economic 
circumstances may also differ substantially among the. women. Some may be 
wives of polygamous husbands and among those wives, status will vary. 
Religious beliefs and commitments may differ. Health experiences of the 
women and their families may differ. All such conditions affect women's 
attitudes toward their futures and those of their families, and determine 
where they will be in the transition process. This is a macro-level view; it is 
an attempt to understand why women within asingle society or community 
may have different attitudes toward children, fertility, and desire to exercise 
birth control. When the focus is shifted from a representative woman to the 
society as a whole, the characteristics of societal changes assume a basic 
importance. Which women and families are experiencing what changes? 
How much are various groups within agiven community or society partici
pating in the changes? 

The distribution of changes within a society is crucial in determining the 
eventual impact on average fertility. In those societies in which a relatively 
large proportion of people have reached Stage 3, the reduction in overail 
fertility will probably be much greater than in a society in which relatively 
few people have reached Stage 3. The model in Figure 2 implies that if a 
relatively large proportion of people in a society are to reach Stage 3, that 
same proportion must have been experiencing profound changes in basic 
social, cultura.; health, educational, and economic conditions throughout 
Stages I and 2. 

DESCRIPTION OF THE STUDY AND THE STUDY AREAS 

Data for this study were collected in atwo-stage household survey carried 
out in late i973 in conjunction with the 1973 National Demographic Survey 
of Tanzania. Two of the four study areas are located in the district of 
Lushoto (L-1, L-2); the other two are in the district of Moshi (M-1, M-2). 
The two districts are about 150 kilometers (90 miles) apart. All foar study 
areas are located in relatively densely settled mountain areas. The two study 
areas in Lushoto District are in the Western Usambara Mountains; eleva
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tions in the study areas range from about 1.050-1,525 meters (3,450-5,010 
feet). The two study areas in Moshi District are located on the southern 
slope of Mt. Kilimanjaro at elevations about 1,250-1,860 meters (4,100-6,100 
feet). 

Each of the four study areas had a total population of about 5,000 at the 
time of the survey. The rural population of Lushoto District is estimated to 
have been about 245,000 in mid-1973 and the rural population of Moshi 
District was about 425,000. The average rural density for Lushoto District 
was about 70 people per square kilometer, while that of Moshi District was 
about 98 per square kilometer. This compares to an estimated density of 16 
per square kilometer for Tanzania as a whole. 

However, the most densely settled parts of the two districts averaged 
about 250-300 people per square kilometer in Lushoto and about 400 per 
square kilometer in Moshi. Average densities in the smaller study areas are 
about 500 to 750 people per square kilometer. 

The survey included every second household in each of the Moshi study 
areas and every third household in the two Lushoto areas. These households' 
accounted for about I percent of the estimated total number in each district 
at the time of the survey. Table I gives a detailed breakdown of the numbers 
of households, ever-married women, never-married women age 12 or older, 
husbands of currently married women, and surviving children age 7 or older, 
regardless of current residence, of currently married women included in the 
survey.
 

Table 1 
Numbers of Households and Persons 
Included in the Survey 

Number of Cases 

Category Districts Lushoto Moshi Grand 
Study Areas L-1 L-2 Total M-I M-2 Total Total 

Households 300 290 590) 442 460 902 1492 
Ever-married women 312 312 624 505 502 1007 1631 
Never-married women" 

age 12 or older 142 128 270 249 325 574 844 
Husbands of currently 

married women 267 260 527 411 432 843 1370 
Surviving children age 

7 or older (regardless 
of current residence) 
of ever-married women 850 867 1717 1400 1651 3051 4768 
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'Tribe" 

The southern and western slopes of Mt. Kilimanjaro are situated in Moshi 
District and are the homeland of the Chagga tribe. The western Usambaras, 
a mountain range running through Lushoto District, is the homeland of the 
Sambaa',(or Shambaa or Shambala) tribe. Substantial numbers of the Pare 
tribe, whose homeland is the Pare mountains, between Mt. Kilimanjaro and 

'the Western Usambaras, also live in the Western Usambaras. About 92 
percent of the population of L- I and 80 percent in L-2 are Sambaa; 6 percent 
in L-1 and 16 percent in L-2 are Pare. More than 99 percent of the popula
tioiis in both M-I and M-2 are Chagga. 

Historical Review 

During the first half of the nineteenth century, the Sambaa kingdom domi
nated the surrounding countryside. However, the kingdom disintegrated 
after the death of King Kimweri ye Nyumbai in about 1862. (Feierman 1974) 
The Kilimanjaro area was not ruled by a single king or chief during the 
nineteenth century. 

The first Europeans visited these areas in the mid-nineteenth century, but 
European influence was relatively unimportant until the late 1800s. 
Europeans-predominantly German-settled and developed the southern 
slopes of Mt. Kilimanjaro and the Western Usambara Mountains exten
sively during the early colonial period. Between 1891 and 1911 a railway was 
constructed from Tanga on the coast, through the Pangani Valley at the foot 
of the Western Usambaras, to Moshi. By the beginning of World War 1, 
European settlers had established a ring of coffee plantations along the 
southern slope of Mt. Kilimanjaro and European farms were interspersed 
throughout much of the Western Usambaras. The defeat of the Germans in 
World War I and the establishment of British authority brought an end to the 
rapid expansion of European agricultural holdings in northeastern Tan
ganyika. 

Missionaries introduced coffee in Kilimanjaro in the late 1890s, and the 
first substantial areas of African-owned coffee were planted in about 1900 
(Iliffe 1971). The climate and soils of Kilimanjaro were generally well-suited 
to coffee, and after about 1925, Chagga cultivation of coffee expanded 
rapidly (Maro 1974). Early European efforts to grow coffee on aJarge scale 
in the Usambaras failed, but in the 1920s the Sambaa began growing coffee 
in th,- Western Usambaras. although coffee production increased more 
slowly among the Sambaa than among the Chagga (Iliffe 1971). 

World War I also had considerable impact on both the Chagga and the 
Sambaa. The German army enlisted large numbers of men from both tribes. 
Even those who did not fight were affected because of the strategic and 

-63 



DbMOGRAPHIC TRANSITION 

economic importance of these areas. In 1916, the British captured both areas 
and established territorial headquarters in Wilhelmstal-renamed Lushoto. 
They used Moshi as an important administrative center. 

Relig!on 

Along with the European settlement came Christian missionaries. They
established the first missions in both areas in the 1890s. In 1910, Christians 
constituted an estimated 4 percent of the population in the entire Kiliman
jaro area. This increased to approximately 80 percent in 1971 (Maro 1974). In 
the post-World War I period, Christianity expanded much more rapidly in 
the Kilimanjaro area than in the Western Usambaras. The Moslem religion 
was originally introduced into the Usambaras from the coastal areas around 
Tanga and Mombasa, and apparently in the last half of the nineteenth cen
tury, the number of followers of Islam among the Sambaa increased rela
tiveiy rapidly (Feierman 1974).

In the four study areas, 82 percent of the population in L- I and 75 percent
in L-2 are Moslems. Only I or 2 percent of the population in the Moshi areas 
are Moslems. Eighteen percent in L-1 and 24 percent in L-2 are Christians,
compared to 82 percent in M-I and 99 percent in M-2. In M-1, 12 percent of 
the women and 21 percent of their husbands were neither Christians nor 
Moslems, but claimed to be adherents to traditional beliefs. 

Health Facilities 

In addition to their evangelistic activities, the missionaries established 
schools and constructed hospitals and clinics. As a consequence of these 
activities, the Kilimanjaro and Western Usambara areas are relatively well 
endowed with health facilities. In 1972, Lushoto District ranked first and 
Kilimanjaro District (encompassing the current Moshi and Rombo Districts) 
was third among the 56 non-island and non-urban-periphery districts in Tan
zania in the proportion of population within 10 kilometers of a health facility.
Only 1.5 percent of the population in Kilimanjaro District and 0.5 percent of 
the population in Lushoto District were not within 10 kilometers of a health 
L'ility. (Thomas and Mascarenhas 1973) 

Education 

Among those people in the four areas born before 1910, a higher propor
tion of people in the Lushoto areas have formal education than in the Moshi 
areas. The percentages, however, are very low in all areas. Probably all 
those with some schooling were educated in mission schools. Nearly all (he
people born during 1914-1943 who received some formal education would 
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also have attended only mission schools. During this period, the proportions 
of people attending school in the Moshi study areas began to exceed those in 
the Lushoto areas, particularly among females. Among those born since 
1953, educational attainment is definitely higher in the Moshi areas, and the 
ranking from highest to lowest is M-2, M-l, L-2 and L-l. 

Agricultural and Settlement Patterns 

Residents in both areas are predominately small-landholding farmers 
growing staple foods; most householders keep livestock and produce some 
crops for market. The most important food crops in Kilimanjaro are 
bananas, maize, and beans. In the Usambaras, they are bananas, maize, 
cassava, beans, and sweet potatoes. 

Settlement patterns differ substantially between the two areas. Most of 
the population in Kilimanjaro live in the highlands, and people generally 
cultivate land immediately surrounding their homes as well as farther down 
the mountain. For the most part, people do not live in villages but in separate
homesteads in the midst of, or immediately adjacent to, their small coffee 
and banana farms. Historically, farmers grazed livestock in both lowlands 
and highlands, but in this century increasing land scarcity caused a trend 
toward conversion of most of the former grazing lands in the highlands to 
permanent cultivation. 

Many people in the Western Usambaras also cultivate land near their 
homes in the mountains as well as down on the plains. However, in the 
Usambaras most people live in small villages of about 10 to 50 households 
rather than in dispersed homesteads as in Kilimanjaro. Typical villages are 
located along ridge crests, with cultivated areas running down the hill or in 
nearby valleys. A large proportion of the land cultivated in the highlands is 
located sonic distance from the villages. In contrast, most of the cultivation 
in the Kilimanjaro highlands is located immediately adjacent to individual 
homes. 

In the late nineteenth and early twentieth centuries. European observers 
described the Western Usambaras as being a densely populated but pros
perous area with healthy inhabitants and a flourishing agriculture.

But some observers reported that the general prosperity declined and the 
well-being of the Sambaa deteriorated during the first half of the twentieth 
century. Iliffe (1971) notes a tendency towau's agricultural involution, for 
example, falling labor and land productivit, in the Western Usambaras, and 
Attems (1968) describes a 70-year procests of involution and pauperization
despite the development efforts of colonial administrations. 

Other reasons often cited as contributing to this deterioration are the 
increase in population density, the lack of a suitable cash crop that could 
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produce income arid serve as a catalyst for increasing agricultural productiv
ity, failure to maintain and develop irrigation networks, and poor soil con
servation practices. 

The Western Usambaras are sometimes contrasted with Kilimanjaro, 
which is commonly viewed as an area that has experienced considerable 
prosperity and economic improvement during the twentieth century. Sub
stantial economic growth occurred in Kilimanjaro agriculture during the 
twentieth century, and particularly in the late 1960s. 

However, in Kilimanjaro and the Usambaras, land pressures also in
creased substantially during this century. The nral population in Kiliman
jaro District is estimated to have increased 400-500 percent between 1900 
and 1967. Farm size in the highlands fell from an estimated average of about 
2.2 hectares per household in 1921 to 0.5 hectares per household in 1967 
(Maro 1974). 

One response to the rising population density, has been more diversifica
tion and intensification of agriculture. For example, farmers planted coffee 
in the interstitial areas among the banana groves, and introduced stall
feeding of cattle on banana leaves and stems and grass brought up from the 
lowlands. (Maro 1974) Accompanying the increasing land scarcity were 
fragmentation of land holdings to enable most sons to inherit land, increasing 
land litigation among kinsmen, and an estimated 700 percent increase in the 
value of land in the highlands. (Maro 1974) 

Housing 

The prevalence of modern and relatively expensive types of housing is one 
of the best indicators of the extent to which economic improvement and 
social and cultural changes have permeated these rural areas. In late 1973, 65 
percent of all households in L-1, 63 percent in L-2, 25 percent in M-1, and 7 
percent in M-2 had only traditional* forms of housing. Only 2 percent of the 
households in L-I, 4 percent in L-2, 24 perceni in M-i, and 31 percent in M-2 
had at least one building with modern walls, a metal or tile roof, and a 

cement floor. Typically, a household's first housing improvement is the 
installation of a tin roof on a rectangular house that has a dirt floor and mud 
and wattle walls. The proportions of households that had at least one build
ing with a good roof, regardless of the other characteristics of that particular 
building, are 34 percent in L-I and L-2, 65 in M-1, and 92 in M-2. 

''Traditional houses in the Western Usambaras are eithenround or rectangular with grass or 
banana-leaf roofs.and mud and wattle walls. Traditional Chagga structures are conical-shaped 
with banana-leafed roofs that sweep down to the ground from about 12-foot peaks. Traditional 
houses'in the Kilimanjaro area may also be rectangular with dirt floors, mud and wattle walls, 
and grass or banana-leaf roofs. 
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,Percentages with a latrine are 51 percent in L-2 and between 35-37:in the. 
' other, three areas. Construction and use of latrines has been promoted 

primarily by missionaries and agricultural officers. 

Modern Consumer Goods 

An inquiry into the extent to which people in the study area have acquired 
modern consumer goods shows that a majority own one or more of the three 
most common possessions: clothes box, chair, and wood bed. At the other 
extreme, only a small fraction of the people own one or more of each of the 
less commoit--and generally most expensive-items like a clock or a bicycle 
or car. But, a wide statistical spread appears when one examines the number 
of people who possess such items as mattresses, tables, and lanierns. With
out exception, L-1 has the fewest people owning each item and in many 
cases the percentage is only about half as high as it is in the other three study 
areas. 

Occupation and Income/Employment 

Among husbands of currently married women, self-employed farmer was 
the principal occupation of 90 percent in L- I and between 77 and 79 percent 
in L-2, M-1, and M-2. Among ever-married women, those who reported 
themselves to be self-employed farmers ranged from 91 percent in L-2 to 
95.5 percent in L-I. 

The principal occupation was nonagricultural for 23 percent of the men in 
M-l, 22 percent in L-2, 20 percent in M-2, and 8 percent in L-I. The relative 
importance of nonagricultural jobs for men-and to a lesser extent for 
women-in L-2, M-1 and M-2 as compared to L-I can be explained by the 
much greater opportunity for nonfarm employment in the former three study 
areas. The settlement of Soni, although small, is located at an important 
junction on the main road running through the Western Usambaras and the 
only road to Lushoto village, which is the district capital. Soni has several 
shops, bars, small hotels, and eating establishments. Its residents also in
clude some civil servants, road maintenance workers, and other government 
employees. Fewer comparable opportunities exist in L-I. Although neither 
M-1 nor M-2 are located along major transportation lines, there is regular 
daily bus service from both areas into Moshi town, and numerous residents 
of both study areas commute daily to work there, a distance of about 15 
kilometers from M-I and 50 kilometers from M-2. Income brought into these 
rural areas by nonfarm employment helps support local bars, shops, and 
other service enterprises. 

Among men, 90 percent in L-I, 80 percent in L-2, and 87 percent in both 
M-1 and M-2 report being self-employed and selling produce, for example, 
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receiving cash income. Eight percent in L-l, 18 percent in L-2, and 12 
percent in both M-I and M-2 are reported as being primarily wage-earners. 
Less than 2 percent of the men in each area report receiving no cash income. 
Among women, between 91 percent in L-2 and 95 percent in L-I report being 
self-employ;ed and having sold at least some produce for cash. Between 5-8 
percent in each area reported that they were either not working or self
employed but having received no cash income. 

Possession of Agric ultural Equipment 

'in areas L-2, M. 1, and M-2, between 20 and 23 percent of the husbands 
and between 6 and 8 percent of the currently ma ried women held nonfarm 
jobs. However, it is most likely that even in those households in which one 
or more people hold nonfarm jobs, the household members produce nearly 
all their own food. 

The agriculturally self-sufficient character of the study areas is reflected in 
the percentages of households that have at least one of 13 different agricul
tural tools or pieces of equipment. Between 97 and 100 percent of all house
holders in all four areas own a hoe; the average number per household 
ranges from 2.7 to 2.9. Between 95 and 99 percent of all householders own a 
panga (similar to a machete); axes are present in 89 to 95 percent of all 
households. L-I is the area in which the highest proportion of households 
have each of the tools. This is consistent with the occupation and income/ 
employment data, which show that L.- I is the most agricultural-and proba
bly the most subsistence-oriented-ef the four areas. 

Ownership of Livestock 

A much higher percentage of households in M-2 report having cattle, 
goats, and sheep than in the other three areas. Ninety-one percent of all 
householders in M-2 report owning cattle and 79 percent report owning 
goats. Even so, the reported average number per household in M-2 is only 
two goats and two head of cattle. One percent of the householders in L- l and 
2 perccnt in L-2 have hybrid cattle; Cpercent in M-l and 15 percent in M-2 
report owning hybrid cattle. There are almost no pigs. Over three-quarters 
of the households in all four areas have either chickens or ducks. There are 
very few ducks in M-I and M-2 but a large number in L-l and L-2. Ducks ar. 
mor. valuoi e than chickens but the two cannot be differentiated in the data. 

The level of livestock ownership might be understated. Ownership of 
cattle, and to a lesser extent goats and sheep, is often complicated. They 
may bc joiatly owned by two or more families; they may be Icaned to 
relatNes, clan members, or others under various conditions and time 
periods. In both districts, they are often grazed in large'herds down on the 
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plains. Although respondents probably know'precisely the extent and con
tent of their livestock holdings, they may have'deceived the researchers and 
underreported their holdings. 

Estimated Values of Crops Produced and Sold 

Researchers estimated the monetary values of 13 different crops produced 
and sold per household in the 12-month period preceding the survey.* Cof
fee, tea, wattle, and cardamon are strictly cash crops. The estimated values 
of these crops produced and sold per household are 388 shillings (shillings 
7.14= $1 U.S.) in L- 1, 349 in L-2, 721 in M- 1,and 707:, M-2. However, the 
estimated value of food crops (maize, beans, millet, cabbage, onions, car
rots, peppers, nomatoes and leeks) sold is 93 shillings in L-l, 468 in L-2, 8 in 
M-l, and 41 in M-2. The estimated total cash value per household of these 13 
commodities is 481 shillings in L-l, 817 in L-2, 729 in M-1 and 748 in M-2. 
Estimated average consumption values of the nine food crops (for example, 
average values of the quantities reported consumed within the households) 
were 244 shillings per household in L-1, 237 in L-2, 108 in M-1, and 228 in 
M-2. The average value of food crops sold is much higher in L-2 than in the 
other clusters, largely because the government in recent years has made a 
major effort to encourage and assist farmers in the Western Usambaras to 
grow and commercially market vegetables, large quantities of which are 
transported over 400 kilometers to Dar es Salaam. Since the Soni area is 
located along the main road from the lowlands, residents of L-2 have much 
easier and cheaper access to outside markets than do those of the Bumbuli 
area and of most other parts of the Western Usambaras. 

The distribution of production and earnings from coffee seems more equal 
in the Moshi areas than in the Lushoto areas, and L-I probably has the most 
unequal earnings distribution of the four areas. For example, although esti
mated values of crops sold per household are 481 shillings in L-1, 817 in L-2, 
729 in M-1 and 748 in M-2. the estimated median shilling values sold per 
household are 221 in L-1, 395 in L-2, 523 in M-l, and 524 in M-2. That is, in 
L-I the median is only 46 percent of -the average, and the median in L-2 is 
only 48 percent of the average. In both Moshi areas, however, medians are 
over 70 percent of the respective averages. As another indicator of relative 
inequality, in L- i, an estimated 29 percent of all households reported selling 
crops valued at less than 10 percent of the average value sold for the area 
(for example, less than 48 shillings). In L-2. an e'itimated 23 percent of the 

*Bananas are excluded from these estimates because most respondents said they were unable 
to make a good estimate of the quantity of bananas either sold or consumed at home, and 
because market prices can vary by as much as 1000 percent in ayear. Cassava is also excluded 
because of the difficulty of estimating amounts grown and consumed. 
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households sell crops valued at less than 10 percent (82 shillings) of the 
average. Only I I percent in M-I and 9 percent in M-2 are estimated to have 
sale values of less than 10 percent of their respective area averages. Stan
dard deviations for the estimated values of all crops sold are 1,318 shillings 
in L-l, 1,418 in L-2, 874 in M-l, and 804 in M-2. Estimates of differentials in 
values of coffee produced and for the values of a~l 13 crops together give 
roughly similar magnitudes for the four areas. 

Thus, the data suggest that while there is considerable differentiation in 
the values of crops sold and produced per household within each area, there 
is apparently much less variability within the Moshi than the Lushoto areas. 
In other words, earnings for most of the households in L-2 are probably 
lower than for most of the households in the Moshi areas. There may be 
even greater inequality in production and earnings within L-I than in L-2, 
implying that production and earnings for the bulk of the households in L-l 
are much lower than for the bulk of the hcuseholds in the other three areas. 

Ownership of coffee trees is widespread in all four areas, and the value of 
coffee produced an~d sold per household is greater than the value of any 
other single commodity. In M-l and M-2, 98 and 99 percent, respectively, of 
all households reported owning coffee trees; corresponding percentages for 
L-I and L-2 are 87 and 93. Most respondents also reported the number of 
trees they owned, although it was not possible to verify the number given. 
The average number of trees per household was about 360 in L-1 and M-2, 
400 in L-2, and 460 in M-1. The reported number owned by a single house
hold ranged up to 3,000 in L-1, 3,800 in L-2, 4,500 in M-l, and 1,600 in M-2. 
However, the number of trees owned by members of a household is not an 
adequate indicator of the value of coffee tree holdings because there can be 
considerable variation in the yield potential of the trees. Generally, the yield 
per tree in the Kilimanjaro area may be two to three times as high as that in 
the Western Usambaras. 

Although the reported average number of trees per household ranges only 
from 360 to 460 in the four areas, the estimated value of coffee production 
per household is more than twice as high in the Moshi areas as in' the 
Lushoto areas. 

Relative Cattle and Land Holdings 

Researchers asked each male respondent how the number of caule he 
owned compared with the number owned by his father when the respondJrt 
was a boy. The respondent was also asked how the size of his land holdings 
compared with those of his father. In L-I and L-2, 76 and 81 percent of the 
respondents said they owned fewer cattle than their fathers had owned; the 
percentages in M-! and M-2 were 82 and 85. Twenty-four and 17 percent in 
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SI and L-2 and. 17 ana 13 percent in M-I and M-2 said they had either about 
'the same number or more cattle than their fathers had owned. 

A similar proportion of respondents said their land holdings were smaller 
thanthose of their fathers; the percentages were 81 and 85 in L-1 and L-2, 
and 73 and 80 in M-I and M-2. In L. I and L-2, 20 and 13 percent said their 
land holdings either were about the same or exceeded their fathers' portions. 
This was the case for 26 and 19 percent in M-I and M-2. 

In L-1, L-2. and M-I, nearly half of all respondents reported that they
owned no cattle, while only II to 18 percent ieported that their fathers had 
owned no cattle. This suggests that the proportions of residents in these 
three areas who do not own cattle have increased two-and-one-half to four
and-one-half times (,1ring the past generation or two. Of course, as a result 
of population grow i, the absolute number who have no cattle has increased 
much more. Although there may have been an equivalent proportional in
crease in the numbers not owning cattle in M-2, only 9 percent of the re
spondents and 4 percent of the respondents' fathers were reported as owning 
no cattle. 

Summary 

The emerging picture of these four areas is one of considerable social, 
cultural, health, educational, and economic changes during the past several 
decades, but the pattern and extent of the various changes have differed 
significantly among the areas. When the areas are ranked according to indi
cators of material or economic well-being, L-I invariably ranks lowest and in 
most cases M-2 ranks highest. 

The most striking differences are in houF'ng quality, where the ranking 
from best and most expensive to poorest and least expensive is M-2, M-1, 
L-2, atd L-1. M-2 is also well above the others in livestock ownership. The 
residents of L-1 possess the fewest consumer goods and agricultural equip
ment and the residents of M-2 are generally the best off, but the differences 
between M-2, M-l, and L-2 are less striking than they are for housing. 
However. L-2 is the area with the highest estimated value of crops produced 
and sold per household. The ranking is L-2, M-2, M-I and L-1. The sale of 
food crops-particularly tomatoes and cabbage-accounted for almost 60 
percent of the total estimated value of crops sold in L-2, but the sale of 
vegetables on a substantai scale has come about only during the past few 
years. The value of nonfood crops sold per household in the Lushoto areas is 
only abo,it half that of the Moshi areas. Hence, the relatively high average 
earnings per household in L-2 .ire undoubtedly recent, while it is likely that 
average earnings from cash crops in M-I and M-2 are not much higher-and 
may very well be lower-than they have been for about the past 25 years. 
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1Moreover, analysis :.of evidence concerning crop production and'earnings
distribution within the areas shows relatively greater inequality in the 
Lushoto areas thai in the Moshi areas and suggests that most residents in 
the Moshi areas probably produce and earn more from their crops than do

-"mostresidets in L-2. Most residents of L-1 produce and earn far less than 
do most reckents of the other three areas. 

In fo mal education, the populations' proportional ranking, from highes'
to l6west, is again M-2, M-1, L-2, L-l, with the differences considerably 
reater for women than for men. Data presented and analyzed in the nextsection will also show that the greats.st amount of social and cultural change

within the four areas has Occurred in M-2 and the least amount of change in
L-1. The ranking generally seems again to be M-2, M-l, L-2, and L-I. 

Social and cultural changes and health, educational, and economic im
provements have taken place in all four areas during the twentieth century.
But the amounts and rates of change and the extet to which the changes
have permeated and transformed the societies appear to differ considerably 
among the areas. In the next section we will analyze many of these changes
and try to identify how they may have affected numbers of surviving chil
dren, desired numbers of children, and fertility. 

FINDINGS 

Fertility 

Among women ages 20-24, those in M-2 have had, on the average, only
about half as many births as women in the other three areas. Women ages
20-24 in M-2 have had an average of less than one birth as compared to the
other women's averages of about one-and-one-half births. Among women 2S
and older, there are no striking differences in average fertility, although 
among women ages 25-29, fertility seems to be lowest in M-2. 

It will be shown that ages 20-24 in M-2 were marrying on thewomen 
average laer than women in the other three areas, and were also marrying
later than older women in M-2. This is probably the main reason for the 
different fertility experience for women ages 20-24 in M-2, compared to the 
other three areas. Other evidence to be presented later also suggests that 
average birth intervals are probably declining'in all four areas, but especially 
among younger women in M-2. Hence, although an average of the younger 
women in M-2 are apparently starting childbearing later than womeki of 
similar ages in the other three areas or older women in M-2, as time goes on,
shorter average birth intervals may cause fertility of these younger women 
to catch up.

In M-2, fertility of the women of the two age groups 20-24 and 25-29.is 
lower overall than that of women of the same age groups in the other three. 
areas. Amcng women ages 30-34, a somewhat higher proportion have had 
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five or more births in Moshi than in Lushoto. Otherwise, the differences 
among the four areas seem to be relatively modest for women 30 and older. 

Thus, the fertility data suggest that among women over age 30 there are 
relatively few differences in fertility, experiences among the four areas., 
Whatever differences do show up point to no clear trends either within or 
among the areas. However, among women under age 30, and particularly for 
those ages 20-24, fertility is definitely much lower in M-2 than in the other 
three areas. There is no real evidence of any trends among younger women 
in the other three areas, although data to be presented on duration of 
breastfeeding suggest that aver-;a, birth intervals-particularly among 
younger women-may be declining in all three of the other areas-although 
not as much as in M-2, but less in L-I than in L-2 and M-1. Data for women 
ages 20-24 are consistent with this possibility, showing reported average 
numbers of live births and proportions with more than two live births to be 
higher in both L-2 and M-I than in L-1. 

The Number of Surviving Children 

The number of surviving children is the number born less those who die. 
One indicator of the mortality level is female life expectancy at birth. Based 
on reported age distribution, female life expectancy at birth is in the range of 
50 to 55 years in all four study areas. For Tanzania as a whole and for rural 
Africa generally, these are high values. Survival rates have increased in all 
four study areas in recent decades, although researchers do not know when 
they started to increase, how fast, or how much. Female life expectancies 
probably did not exceed 30-35 years at the turn of the century,and may even 
have been lower. (As noted in the previous .-ction, the ratio of medical 
facilities -to ,population in rural areas of Lushoto and Moshi Districts is 
among the highest in all of Tanzania.) 

Age at First Marriage 

Data suggest that average age at first marriage may have been rising in all 
four areas in recent years; however, the increase has apparently been sub
stantial in M-2 and modesi in the other three areas. In M-2, only 34 percent 
of the women ages 20-24 reported that they had been married before age 20 
as compared to about 60 percent in the older three age groups. Between 61 
and 70 percent of those 20-24 in the other three areas reported that they had 
been married by age 20. The apparent modest declines in average marriage 
age in the other three areas may be rea: or the result of older women's 
underestimation of age 'at first marriage, compared with the estimates of the 
women who were 20-24 at the time of the survey. The older women in M-2 
could have also underestimated their ages at first marriage, but it is most 
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unlikely that this accounts for the entire decline from about 60 percent to 34 
percent reportedly married by age 20,in M-2. 

Among women ages 15-24 at the time of the survey, 50 percent i i 1,,51 
percent in L-2, 55 percent in M-I, and 80 percent in M-2 said they had never 
been married. The proportions never married in age groups 15-19 and 20-24 
are much higher in M-2 than in the other three areas. Half the women aces 
20-24 in M-2 were single. compared with only about a quarter in the other 
three areas.* Otherwise, the marriage patterns appear to be similar among 
the four areas, except that in the Moshi areas a much higher proportion of 
women age 60 and above said they were widows than did those of the same 
age group in the Lushoto areas. 

Incidence of Polygamy 

The researcher found only modest differences in the reported incidences 
of polygamy among husbaJs age 60 or more aid fathers of all ages in the 
study areas. According to male respondents, between 63 and 75 percent of 
their fathers were poiygamists at some time. Among respondents age 60 or 
more at the time of the survey, 38 pe:rcent in L-l, 47 percent in L-2, 36 
percent in M-I, and 42 percent in M-2 were polygamists at the time of the 
survey.

However, there were substantial differimces in the reported incidence of 
polygamy among the younger respondents. In L-2, th percentages of 
polygamous respondents were roug'thy similar for ages 4V-49, 50-59, and 60 
and over. The incidence of polygamy may have been a little lower among 
those ages 40-49 in L-I and among those 40-59 in M-1. The reported inci
dence of polygamy is much lower for those ages 40-49 and 50-59 in M-2: 12 
and 8 percent versus 42 percent among those 60 and older. Moreover, among 
age groups 20-29 and 30-39, the per ;entages of polygamous people in M-2 
are also much lower than in the other three areas. For these two age groups, 
2 and 4 percent were polygamists in M-2, compared to II and 12 percent in 
M-1, 12 and 19 percent in L-1, and 14 and 31 percent in L-2. In fact, it seems 
apparent that among those under age 60 in M-2, the practice of polygamy has 
almost disappeared. In M-I, polygamy is still commoh, although it may be 
less frequent. In L-I and L-2 it is impossible to determine yet whether 
polygamy is becoming less common. 

Data ,n the incidence of polygamy among respondenis age 60 and over 
a- on the reported incidence of polygamy among respondents' fathers 
btiggests that, in the past, the frequency of polygamy was similar in all four 

*n the United States, 28 percent of the women ages 20-24 were single in 1960 and 40 percent 
o' the women ages 20-24 were ingln in 1975 (U.S. Bureau of the Census 1976). 
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areas. At least there is no indication that it was lower in M-2 than in the other 
three areas. Quite clearly, there is a dramatic decline in the incidence of 
polygamy in M-2, as compared to the other three areas. The decline also 
seems relatively recent. It has apparently occurred within the past 25 to 30 
years.
I Traditionally, material wealth was the main condition that enabled a man 
to take a second wife. He had to be wealthy enough to provide each wife and
her children with a house and enough land to cultivate. But M-2 has been the 
most prosperous area of the four during the last 20 to 40 years. It has also 
experienced less settlement density than M-1. Declining or insufficient 
wealth does not appear to be the reason for the precipitous decline in the 
incidence of polygamy in M-2. Comparisons of L-I and L-2 show that,
except for ages 50-59, the incidence of polygamy for all age groups of re
spondents is higher in L-2 than in L-1, and substantially higher for ages 30-39
and 40-49. This difference, however, is consistent with the hypothesis that 
there is a relationship between wealth and the frequency of polygamy, since 
the average level of wealth per household in L-2 is apparently higher than in 
L-1. 

Other factors being eo':al, one expects fertility to be somewhat higher in a 
monogamous society than in a polygamous society. During the last quarter
century or so, fertility may have risen somewhat in the Moshi areas
particularly in M-2-as a result of the decline of polygamy. HoWever, since
there appears to be little if any change in the incidence of polygamy in the 
Lushoto areas, there is no reason to assume that it has caused any change in 
fertility levels in recent years. 

Incidence of Sterility 

The prevalence of sterility can be inferred from the percentage of ever-. 
married women who reported having never given birth. The proportion is 
very low in all four study areas. Among all women age 30 or more, the 
percentage ranges from 0.3 percent in L-I to 1.6 percent in L-2. The per
centages are, or course, mubh higher among those less than age 20, ranging
from 23 percent in L-I to41 percent in M-I. However, many of these women 
were only recently married. 

These data show that less than 2 percent of the study area women age 30 
or over had never been married, and suggest that the prevalence of sterility

-among couples is extremely low in all four study areas. Among currently
married women ages 35 or over, more than 90 percent in all four areas have
given birth to at least three children. Altogether, these data suggest that 
sterility has been relative ly low in all four areas, and that there it relatively
little prospect of a rise in fertility. 
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Average Duration of Breastfeeding 

The duration of lactation can be an important determinant of fertility. 
Breastfeeding prolongs the average interval between the time a woman gives 
birth and the resumption of ovulation, and hence prolonged breastfeeding 
increases the average interval between the birth of one chiid and the next 
pregnancy. Studies have shown that this ovulation-inhibiting effect can last 
for up to one and one half to two years (Van Ginneken 1974). In addition, full 
breastfeeding delays ovulation more than partial breastfeeding in which 
breast-milk is supplemented with other foods in the baby's diet. 

The reported average duration of breastfeeding among women in the study 
areas was 35 months in L-I, 31 months in L-2, 32 months in M-l, and 30 
months in M-2. Standard deviations were 10 months in L-I, 12 months in 
both L-2 and M-1, and 14 m3nths in M-2. Thus, the differences among the 
four areas were relatively small, with averages ranging from 30 to 35 months 
and standard deviations ranging from 10 to 14 months. However, the re
ported average duration was longest in L-I and shortest in M-2. The least 
variation occurred in L-1 and the most in M-2. Evidence discussed earlier 
shows that L-I was the area that experienced the least sociocultural, eco
nomic, and educational changes, while M-2 was the area that changed most. 

Breastfeeding beyond about two years probably has no further effect on 
the average time at which ovulation resumes. (Van Ginneken 1974) A com
parison of all women age 50 or older with those 40-49 and 20-29 shows the 
following percentages who reported breastfeeding their last baby for more 
than two years: L-I, 81, 76, and 62 percent respectively; L-2, 75, 66, and 33 
percent; M-l, 83, 66, and 29 percent; M-2, 67, 56, and 20 percent. Among all 
women age 45 or older, not more than 3 percent reported having breastfed 
for as little as one year in any of the four areas. However, among women 
ages 20-24, 7 percent in L-I, 11 percent in L-2, 12 percent in M-1, and 40 
percent in M-2 reported breastfeeding for one year or less. 

"--., it appears that for about the past 20 years, the average duration of 
breastfeeding has declined substantially in M-2, somewhat in L-2 and M-1, 
but little if at all in L-1. Moreover, in M-2 a significant proportion of younger 
women (about one-third of those ages 20-29) now report breastfeeding for 
one year or less. This is probably causing ovulation to resume earlier after a 
birth than has been typical in the past and is probably causing some decline 
in average birth intervals. 

All women who had ever given birth were asked whether they thought 
women these days are breastfeeding for a longer period of time, shorter 
period of time, or about the same length. time as compared to the average 
length of time their mothers breastfed.IV 'ali four areas the overwhelming 
belief is that women these, days are breastfeeding for, a shorter period of 
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tim.'.' Eighty-six percent in L-l, 90 percent in L-2, 96 percent in M-l, and 91 
pert efit in M-2 gave this answer. Out of 1,570 respondents, only three an
swec,'d "longer now." Another 20 respondents (1.3 percent) said they didn't 
know. The rest thought it was about the same as in the past. 

Post-birth Sex Taboos 

Researchers did not ask about the practice of post-birth sex taboos. How
ever, they did ask respondents why they thought that women now 
breastfeed for a longer or shorter length of time than women did in +hepast. 
The most common category of answers is the one that can be loosely inter
preted as "Women these days are breastfeeding for a shorter period of time 
because they resume sexual intercourse with their husbands sooner than in 
the past and, as a result, they get pregnant sooner." Prolongation of post
birth sexual intercourse by women is traditionally practiced in all four study 
areas; it is reported to have commonly lasted two years or more in the past. 
A large proportion of women believe this practice is falling by the wayside. 
Among those respondents who' believe that women are breastfeeding for 
shorter periods these days. the first or main reason given by 41 percent in 
L-l 52 percent in L-2, 43 percent in M-1, and 51 percent in M-2 was the one 
described above. The second most common category had to do with sup
plementary or bottlefeeding of babies. Even this category of answers masks 
the assumption that women are engaging in sexual intercourse earlier than in 
the past. One assumes that women are having sexual intercourse and getting 
pregnant, either because the previous baby has been weaned, or because 

mothers are supplementing breastfeeding with other foods. 
The analysis and discussion so far in this section have addressed the five 

intermediate variables listed in the model in Figure 2: Incidence of sterility, 
age at first marriage, incidence of polygamy, adherence to post-birth sex 
taboos, and duration of breastfeeding. 

The author also made estimates of current mortality conditions. Survival 
rates have apparently risen considerably aver the past few decades. This rise 
has probably reduced fertility by -Avcieasing the average interval between 
pregnancies and births. However, some other changes in intermediate vari
ables probably had the opposite effect on fertility, at least in the Moshi 
areas, and particularly in M-2. The greatest amount of change in the inter
mediate variables listed above occurred in M-2. Age at first marriage had 
been rising considerably. The effect of this rise was a reduction in average 
fertility. On the other hand, the incidence of polygamy declined dramati
cally, and among younger women, the average length of bre!-stfccding ap
parently declined and may have been causing an earlier average resumption 
in ovulation. Evidence also suggests that the traditional postpartum sex 
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taboo was being increasingly disregarded. The net effect, of these three 
changes is probably a reduction in the average interval between births in 

M-2. Similar but apparently less dramatic reductions in the incidence of 

polygamy, average length of breastfeeding and adherence to postpartum sex 
taboos also took place in M-1. There were probably some changes in the 

Lushoto areas, too, with the exception of the incidence of polygamy. 

Type of Prenatal Care 

Residents of all four areas had relatively easy access to health care 

facilities; probably all women lived within no more than a two or three-hour 

walk from a clinic or hospital. Grouping all women age 15 or more together, 

58 percent in L-I, 59 percent in L-2, 57 percent in M-l, and 56 percent in M-2 

reported visiting a medical facility at least once for prenatal care'during their 

most recent pregnancies. A comparison of women ages 40-44 with those 

ages 20-24 gives the following proportions of respondents who reported 
having made at least one visit to a medical facility for prenatal care: L-l, 57 

and 74 percent for ages 40-44 and 20-24, respectively; L-2, 67 and 88 percent; 

M-l, 59 and 86 percent; M-2, 60 and 97 percent 
The proportions of women attending a health facility for prenatal care has 

apparently been increasing sleadily and is progressively higher among 

younger women. In all four areas, more than half the women ages 45-49 

report not having received modern prenatal care during the last pregnancy. 

Among women in the next y0ungest age group, ages 40-44, more than half 

received modern prenatal care during their last pregnancies. Second, while 

all four areas were similar in the proportions of women receiving modern 

prenatal medical care during their last pregnancies, among those under age 

35, the highest percentages attending were in M-2 and the lowest were in 

L-l. However, in both L-! and L-2 (and particularly in L-2), a high propor

tion of those receiving mod.rn prenatal care reported having attended a 

clinic more frequently than once a month. 

Delivery Place 

Thirteen percent of all women in L-1, 25 percent in L-2, 47 percent in M-I,' 

and 38 percent in M-2 report having been in a hospital or having had the 

services of a medically trained midwife during their last deliveries. Among 

women ages 20-24, the corresponding percentages are 25 in L-1, 36 in L-2, 74 

in M- I, and 71 in M-2. One pat rial explanation for the relatively high propor

tions in M-1, in particular, is that a sliable Catholic mission hospital was 

located just across the eastern border of the study area. Although residents 

of the other three areas also had hospitals close by. none were as conven
iently located as in M-1. 
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Education, 

Childl're in the survey areas are supposed to enroll in the first grade'at age
'7. But children frequently enter school when they are older; sometimes asold 'as 12 or 13. The Government of Tanzania provides universal primary
education to all children in Tanzania as soon as possible, which would 
encompass grades 1-7. In 1973 about half of all Tanzanian primary school
agn children, approximately ages 7-15, had never been enrolled in school.Data from the study areas show that educational levels are above the na
tional average in all four areas and in M-2 are probably about as high as in 
any rural area in the country.

Several observations can be made. First, primary education has become
almost universal for boys born since 1943 (less than age 30 at the time of thesurvey) in L-2, M-1, and M-2, although only about 80 percent of the boysborn since 1943 in L-2 have received formal education. Girls have fared less
well. Among girls ages 20-29, 35 percent in L-l, 42 percent in L-2, 58 percent
in M-I, and 72 percent in M-2 have received some formal education. Theproportions improved substantially for girls ages 15-19 (born 1954-1958) al
though a considerably higher proportion of girls than boys in this age group
still received no formal education. Proportions of girls ages 15-19 with some
formal education were 58 percent in L-l. 74 percent in L-2, 76 percent in 
M-1, and 90 percent in M-2. 

The proportions of boys ages 20-29 who received ninth grade or higher
education were 6 percent in L-l. 9 percent in L-2, 13 percent in M-l, and 20percent in M-2. Corresponding proportions for girls were 0 percent in L-l, i 
percent in L-2, 4 percent in M-I and 3 percent in M-2. For girls ages 20-29, 7percent in L-1, 16 percent in L-2, and 31 percent in M-1 and M-2 received
five years or more of formal education. For girls ages 15-19, 30 percent in
L-1, 38 percent in L-2, 49 percent in M-i, and 55 percent in M-2 received five 
or more years.

Among respondents ages 30-59 (in school duing the period 1925-1960),
about 50 percent of the males in L-2 and M-2 and about 40 percent in L-I andM-1 received some formal education. Percentages of womer in these agegroups who received some formal education were much lower and ranged
from about 5 percent in L-1 to about 20 percent in M-2. The descending
order of percentages was M-2, M-1, L-2, and L-1. Among respondents age
60 or older, 23 percent of the men in L-2, 21 percent in M-1, 12 percent in
L-l, and 5 percent in M-2 received some formal education. Virtually none of
the women over age 60 in all four clusters received any formal education.

Thus, educational levels have been improving gradually in all four areas
during the last 50 years, but they have improved most rapidly and covered a
higher proportion of the population, particularly among women, in M-2. The 
least improvement has been in L-1. 
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Formal education-particularly of womeh-has been identified in many
studie and development theories as an important contributor to moderniza
tion and social and cultural changes that those making the changes,,at least, 
consider superior to traditional norms and practices. Reduction in the aver
age duration of breastfeeding and bottlefeeding or use of other breast milk 
substitutes may be one such type of nontraditional practice. Monogamy may 
be another.* Researchers also identified formal education-again, particu
larly of women--as an important factor contributing to the attitudes favor
able to small families and of receptivity to modern methods of contracep
tion. 

The data on educational attainments, particularly for women, suggest that 
whatever effects educational improvements may be having, the average of 
actual and desired numbers of surviving children will be greatest in M-2 and 
least in L-1, and that there was a big gap between M-2 and L-1. L-2 and M-I 
were in between, and educational levels in the two were similar in recent 
years, with the main difference being that a somewhat higher proportion 
have five or more years of formal education in M-l than in L-2. 

Education and Religion 

Religious differentials associated with educational attainment are striking. 
Data are not presented for M-2 since 99 percent of the respondents there 
were Christians, 

In the other groups the educational attainment of Christian women and 
husbands ages 20-39, compares favorably with the overall educational at
tainment of the same age groups in M-2. Among children ages 10-19, and 
particularly among those ages 10-14, religious differentials are much less 
pronounced for boys, although they are still significant for girls. This no 
doubt reflects the taking over of all primary schools by the government 
during the 10 years prior to the survey; and religion was no longer a criterion 
for entrance into what were formerly mission schools. Subsequently, about 
as high a proportion of non-Christian as Christian boys were enrolled in 
primary school. The much higher proportions of non-Christian than Chris
tian girls ages 10-19 who never attended primary school reflect greater reluc

*Catholic missions officially recognize only a man's marriage to a first wife. This is an impor-, 

tant factor in the low incidence of polygamy in M-2 where 92 percent of both husbands and 
wives are Catholics. The incidence of polygamy is considerably higher in M- I. even though 86 
percent of ever-mar ied women and 76 percent of husbard, are Catholic. However, many of the 
men in this 10 percent difference between women and husbands are probably polygamists 
whose first wife (and maybe second and third, as well) considers herself a Catholic. But the 
husband is not a Catholic because he is a polygamist. Hence, he is not considered a Catholic by 
the Church, his wives or himself. Thus, while 21.4 percent of husbands are rep )rted to follow 
traditional religious beliefs, only 11.6 percent of the ever.mrnfied women do. 
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tance by non-Christian parents to allow their daughters to attend school than
is,the case for Christian parents.

Religious differentials-and the historical pattern by which Christian mis'sions and mission activities spread in the study areas-appear to account for many of the observed educational differentials among and within the studyareas. The educational differences that have emerged over the last halfcentury probably account, at least in part, for many of the differentials noted
earlier in social and cultural practices and changes, in health practices,and
perhaps to some extent in economic changes. 

Economic Changes 
During the past half century or so, cash incomes have become increas

ingly important among householders. The sale of cash crops, primarily cof
fee. has produced most of the income. Particularly during the 1950s, whencoffee prices were relatively high, and in the I%0s, a relatively large proportion of householders in the Moshi areas spent considerable sums of moneyfor improved housing. Some householders also purchased expensive hybridor European cattle. Householders in the Lushoto areas have also been earning cash incomes for some time, but the sums have averaged considerably
less until recently, when the sale of vegetables produced relatively large
earnings for some growers, particularly in L-2. At the time of the survey,about 20-25 percent of the households in all areas but L- I also had one or.more members with a non-farm income. In addition to improved housing, ofwhich there has been relatively little to date in the Lushoto areas, cashincomes have enabled householders to purchase modest types of consumer

goods and agricultural tools and equipment, 
many of which are used in the
production and processing of cash crops.

Another important set of economic changes has been the increasing scarcity of land, parcelling of it, and rapidly rising land values, caused primarilyby steadily increasing population densities and rising incomes. Most resi
dents of the study areas are concerned about this increasing land scarcity,partly because of the greater difficulty and expense of providing an adequate 
or socially acceptable inheritance for male children.

The net impact of these various economic changes on the intermediatevariables discussed in the first part of this chapter is not cl.:'-r. If anything,
the initial effect is to raise fertility. For example, cash incomes may enable womep to purchase breast milk substitutes and thus reduce the averagelength of breastfceding and interval between births. By enabling people toconstruct more expensive and modern types of houses and to purchase somemodern consumer goods, cash incomes and improved material wellbeingmay contribute to aspirations, attitudes, and valies that are incompatiblewith traditional norms and practic,!s. This, in turn, may contribute to rejec
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tion of such traditional practices as polygamy and postbirth sex taboos. 
Most fertility studies comparing polygamous with nonpolygamous societies 
have found'fertility, to be somewhat lower in polygamous societies. One 
might expect that one consequence of a reduction in the incidence of 
polygamy would be a relaxation of the adherence to postpartum sex taboos. 
Rising economic prosperity might enable young men to acquire enough land 
to marry earlier, and this could lower the average marriage age of both men 
and women. On the other hand, rising income and formal educational at
tainment levels for women could cause the average age at first marriage for 
women to rise; and this seems to have been the case in M-2 if not yet in the 
other areas. 

On tlbaance, it is not yet possible to say what net effect economic changes 
have had on intermediate variables, and hence on fertility. Further analysis 
of this study's data may eventually provide some answers. It does appear 
that in M-2, age at first marriage has recently risen significantly, thereby 
delaying the average age at which women first give birth. But it also seems 
likely that the average interval between births has been decreasing, espe
cially for younger women. Economic gains in M-2 have contributed to both 
of these changes. But again, the net effect on the average number of births 
that women will eventually have during their childbearing years is unknown. 
Economic improvements have probably helped reduce infant and early 
childhood mortality and hence raised survival rates. Prestur.bly economic 
improvements, combined with cultural and other changes may be bringing 
about changes in the way people perceive the advantages of large families. 
Data presented in the next section may provide some clues as to what 
proportion of women and husbands, if any, have reached Stage 2 of the 
transition. 

Desired Number of Surviving Children 

In Figure 2, stage I of the transition begins at the time when survival rates 
for infants and young children (and therefore the average number of surviv
ing children per woman) begin to rise. The model presumes that continuing 
social and cultural changes and health, educational, and economic im
provements will eventually cause couples to change their attitudes about the 
advantages of the number of surviving children, and will eventually cause 
them to feel that it would be in their best interests to have fewer children. 
Stage 2 of the transition is marked by the beginning of a decline in the 
average number of surviving children desired by the representative or typi
cal parent. 
. This section presents some information on parents' attitudes toward the 

advantages of both large and small numi.ers of children, on perceptions of 
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changes in survival rates for infants and children, and on characteristics of 
parents who say they don't want any more children. 

Advantages of Large and Small Families 

Parents were asked two questions: 1)Do you think there are any, advan
tages in having a large number of children? and 2) Do you think there are any 
advantages in having asmall number of children?* About 60 percent of both 
fathers and mothers in L-I, L-2, and M-2 thought there were advantages to 
large families. In M-I, 40 percent of the men and 35 percent of the women' 
thought there were advantages. Between 30 and 40 percent in L-2 and M-2 
thought there were advantages to small families. Of women in L-l, only 23 
percent thought there were advantages, and 19 percent "didn't know"; 57 
and 51 percent respectively of men and women in M-1 thought there were 
advantages to small families. 

If the respondent answered Yes to the question about advantages of a 
large number of children. interviewers then asked, What are the advantages? 
Researchers asked a similar follow-up question of respondent who said 
there were advantages to a small number of children. There was an interest
ing and consistent difference between the Lushoto areas and the Moshi 
areas in the types of reasons given, and relatively little difference between 
the areas within each district. There is a much higher incidence of the rea
son, "to help with work," in Lushoto than in Moshi. For men and women 
combined, 67 percent in L-I and 62 percent in.L-2 gave this as their first or 
only reason, compared to 35 percent in M-I and 37 percent in M-2. In all four 
areas, a higher proportion of women than men gave this reason, and it seems 
to be of less importance for men than for women in Moshi. Twenty-seven 
percent of the men in M-I and 32 percent in M-2 gave this reason, compared 
to 43 percent of the women in M-1 and 42 percent in M-2. This may reflect 
the fact that in all areas women do considerably more agricultural and 
household work than men. 

It seems to be more important to respondents in Moshi than to those in 
Lushoto to have children who would care for them in old age. Of those who 
thought there were advantages to large families, 41 percent in M-1 and 46 
percent in M-2 gave this as their principal reason, compared to 22 percent in 
L-I and 23 percent in L-2. In all four areas the reason, "to increase the 

*Prior to asking these two questions, each respondent was asked to indicate the largest 
number of children that she or he would still consider to be asmall family and the smallest 
number of children that she or he would consider to be a large family. Only 15 to 20 percent t 
'l four areas thought that less than six children could still be a large familYbn the other hand, 
between 35 ard 63 percent thought 'here would have to be at least eight or more children before 
a family could be considered large. 
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family size (or the size of the nation)," was third in relative importance. An 

average of about 5 percent of the respondents in Lushoto and about 10 

percent in 'Moshi gave this as their principal answer. Interestingly enough, in 

all four areas, a substantially higher proportion of men than women gave this 

as their first or only reason. In Moshi the proportion was about twice as 

many men as women, and in Lushoto more than twice as many men gave a 

reason in this category. Between 1 and 5 percent of all responses fell into 

of reasons, namely, "to provide happiness or pres
two other categories 

case some of our children die."tige," and "in 

Opinions about Survival Rate Changes 

Before women want to take actions to curb fertility (beginning of Stage 3 

in the transition models of Figures 1and 2), they must recognize that infant-' 

and childhood survival rates have been rising, and that survival rates have, 

in fact, risen to the point where women can expect to end up with more 

children than they want. The concept of recognizing a rising average numb-: 

of surviving children per woman in helping to change attitudes toward fertil

ity control is incorporated into the lower portion of Figure 2. 
are

Researchers asked respondents, Do you think children these days 

more likely to die, less likely to die, or have about the same chance of dying 

as in the past? Opinions of Lushoto area residents differ greatly from those 
in L-I

of Moshi area residents. Only about 26 percent of men and women 

and 30 percent in L-2 thought that fewer children were dying these days than 

in the past. This compares with more than 80 percent in M-I and about 65 

percent in M-2 who held this opinion. This view was held by, about 9 percent 

more men than women in L-I, L-2, and M-2, and by about 3 percent mere 

men than women in M-1. 
When researchers examined responses by age group, they found relatively 

little difference among men in the proportions holding the various views. 

L-2, and M-I there seemed to be a tendency for a
Among women in LI, 

women, to believe that fewer children these
higher proportion of yoikagei 
days are dying than in the past. No differences based on age are apparent 

among women in M-2. 
These differences in attitudes between Moshi area residents and Lushoto 

area residents probably do not reflect actual differences in health conditions, 

in health conditions in recent decades, or access to
differential changes 
health facilities. Access to health facilities in all areas is among the best in 

among the highest in, Tanzania. Re
the country, and survival rates are 

searchers asked respondents why they thought children were either more or 

less likely to die these days than in the past. The reasons given show that the 

Moshi area residents have more confidence in the efficacy of mode.rn medi

cal -ervices in reducing infant and child morta!ity thq" do the Lushoto area 
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residents. In the context of the models in Figures 1and 2, it seems likely that 
in the Lushoto areas, perceptions of increases in the numbers of surviving 
children may lag farther behind actual increases in average numbers surviv
ing than they do in the Moshi areas. If this is the case, one woulJ expect 
that, other things being equal, among mothers and fathers with otherwise 
similar characteristics, a higher proportion in the Moshi areas than in the 
Lushoto areas would feel that they didn't want any more children. The 
Moshi respondents would be more realistic in assessing survival rate im
provement. 

Parents Who Want No More Children 

Interviewers asked respondents whether or not they wanted more chil
dren. Almost without exception, the higher the number of surviving chil
dren, the higher the percentage who say they do not want more children. 
This is the case for both men and women in all four study areas. Generally, 
for any given number of surviving children, a higher proportion of respon
dents in Moshi than in Lushoto said they wanted no more children. In most 
cases, M-I was the area with the highest percentage of respondents who said 
they wanted no more children. Again, almost without exception, for a given 
number of surviving children, a higher percentage of women than men said 
they wanted no more children. 

Apparently the biggest difference between the Lushoto and Moshi re
spondents is among mothers with smaller numbers of surviving children. 
Among those with four or fewer surviving children, almost twice as many 
mothers in the Moshi areas as in the Lushoto areas said they wanted no 
more children. 

Comparisons were made between women in the four study areas and 
women from studies of urban and rural women in six other countries. The 
other studies were made between 1968 and 1971, and were conducted in 
India, Korea, Philippines, Taiwan, Thailand, and West Malaysia. In most 
cases, a smaller proportion of women in each of the four Tanzania study 
areas want no more children than in the other six studies with the exception 
of West Malaysia. 

As educational attainment rises, in India, the Philippines, and Taiwan, the 
proportion of women who want no more children generally also rises, In 
Korea, West Malaysia, and rural Thailand there does not seem to be a 
significant trend; although in Thailand, as educational attainment rises, there 
may be some tendency for a decline in the proportion of women wanting no 
additional children. 

In the Tanzania study areas, there were almost no women educated be
yond primary school and in the Lushoto areas, few had even primary school 
education. However, if there is a differential based on education it seems to 
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bethat as educational level rises, the proportions of women who do not want 
more children declines. One possible explanation might be that women with 
primary school education are likely to have married later and, therefore, 
average fewer children born and surviving than women of the same age who 
received no formal education-and who probably married and started bear
ing children earlier. In any case, there is no evidence from the study areas 
that educated women in Tanzania want to have fewer children than women 
without any primary schooling. 

Deliberate Birth Prevention 

Because the topic was politically sensitive in Tanzania at the time of the 
survey, it was not possible to question respondents about knowledge of, 
attitudes toward, or practice of either contraception or abortion. Almost 
certainly, no modern contraceptives are used in the Lushoto areas because 
they are not available. Condoms are available in Moshi town and it is possi
ble, although most unlikely, that they have been used in the study areas. The 
Tanzania Family Planning Association operated a clinic in Moshi town, 
although almost all of its clients were town residents. In 1973, in conjunction 
with the Kilimanjaro Christian Medical Center (a joint government- and 
Lutheran-operated hospital in Moshi town), the Association began using a 
mobile unit to offer services in areas around Moshi town. There were no 
known clients in either of the Moshi study areas at the time of the survey. 

Thus, while it is not possible to state categorically tha no women in the 
study areas were in Stage 3 of the transition and actzvely attempting to 
prevent pregnancies or births, it seems almost certain 'hat no women were 
using modern contraceptive techniques. Of cowi :e. Stage 3 presupposes both 
knowledge of and access to contraceptive methods, as well as an attitude 
favorable to using them. It is quite possible that some women were receptive 
to the idea, but were taking no action, either because they lacked knowledge 
of or access to methods. Thus, while it seems probable that women were'not 
deliberately controlling fertility in the study areas and thus, by definition, 
had not yet reached Stage 3 in the transition, there may be some incipient 
fertility decline ia the sense that some women may have receptive attitudes 
qnd are only awaiting knowledge of and access to contraceptive methods. 

'idence was presented that some substantial proportion of women
,pecially Moshi area women with more than five surviving children-have 

reached the point at which the actual number of surviving children exceeds 
the desired number. They say they want no more children. These women 
may be approaching Stage 3, and some may only be awaiting access to 
modem contraceptives. 
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CONCLUSION 
The data presented in this paper clearly indicate thai riiany social, cul

tural, health, educational, and economic changes have taken place in all four 
study areas since about the beginning of this century. Today none of these 
four areas can be considered a traditional rtral African community. It is 
equally clear that the types of changes that have occurred, the rates of 
change, and the extent to which the changes have permeated and trans
formed the societies in each area have been markedly different. 

Table 2 summarizes some of the important changes and differences among 
the four areas illuminated by this study. Health conditions have improved 
and mortality has declined dramatically in all four areas. In the context of 
the theoretical framework on which the study is based, there seems little 
doubt that most of the women and families in all four areas-particularly, in 
Moshi-have experienced rising survival rates and rising average numbers 
of surviving children; they have at least moved into Stage I of the transition. 
There is also evidence of some health and mortality differentials. As seen in 
Table 2, even among women ages 20-24. between 3 and 26 percent in each of 
the study areas did not receive modern prenatal medical care prior to the 
birth of their last babies, and about 25 percent in the M- Iand M-2 to 75 percent 
in L-I did not have the assistance of a medically trained person during their 
most recent births. 

Although these are no longer traditional areas, there are probably consid
erable differences among women in these areas, particularly where their 
health and the health of their children is concerned. As a result, mortality 
experiences of the women have probably differed considerably. This would 
have affected not only actual survival among their children, but probably the 
perceptions of the women concerning the survival prospects for their chil
dren. Table 2 summarizes profound differences in perceptions of changes in 
survival probabilities among parents in the Lushoto and Moshi areas. The 
table suggests that most of the Moshi area residents-particularly M-l
believe that survival rates have been rising in recent years, as compared to 
only about a fourth to a third of the residents of the Lushoto area (L-l and 
L-2). It seems reasonable to conclude that a relatively large share of the 
Moshi residents has moved well into Stage I of the transition, while a much 
smaller proportion of the Lushoto residents has done so. 

Important cultural and social changes that have taken place include the 
following: In M-2 and M-l, 99 and 82 percent, respectively, of the adult 
residents have become Christians as compared to 18 and 24 percent, respec
tively, in L-I and L-2. Average age at first marriage in M-2 has risen dramat
ically in recent years, apparently changing little if at all in the other three 
areas. This has been associated with the achievement of almost universal 
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primary education for girls in M-2 while only about 60 to 75 percent of girls 
ages 15-19 at the time of the survey had received any primary schooling in 
the other three areas. Nonetheless, this represents a marked increase in 
recent years in the proportions of girls who have received some schooling, 
particularly in the Lushoto areas. The high proportion of girls in M-2 who 
have received some primary school education is a major cause of the 1ecent 
rise in average age at first marriage. The latter is undoubtedly the pri1tcipal 
cause of the apparent recent precipitous decline in avcrage fertility a nong 
women under age 30 in M-2, as compared to older cohorts in M-! and 
cohorts of all ages in the other three areas. The incidence of polygamy may 
have declined slightly in the Lushoto areas; it has probably declined sub
stantially in M-l, and it has declined dramatically in M-2. Average length of 
breastfeeding has apparently declined somewhat in L-l in recent years, 
while declining substantially in the other three areas-particularly ampng 
younger cohorts of women. Among younger women, average duration of 
lactation seems to be shortest in M-2. Only 16 percent of women ages 20-24 
in M-2 report breastfeeding for more than two years as compared to 56 
percent of the same age group in L- I. 

The net effect of these cultural and social changes on fertility is unclear. It 
seems certain that women in M-2 are, on the average, starting to bear chil
dren considerably later than in the past. But it also appears that average 
birth intervals-particularly among younger women-are ceclining in M-2, 
so that while women are delaying childbearing, once they start bearing chil
dren they are also having more frequent births. There is little evidence of a 
rising average age at first childbirth among women in the other three areas, 
although it is possible that average birth intervals may be declining. 

Economic improvements have been taking place in all four areas. The first 
quantum jump in incomes probably occurred at !'.ast 20 years ago in the 
Moshi areas, but average household incomes in the Moshi areas may not 
have risen much in recent years. Average incomes have risen substantially 
in L-2 in the last few years; average cash incomes are still considerably 
lower in L-l than jn the other three areas. The cash incomes of the past 20 
years have enabled a sizable majority of households in the Moshi areas-
particularly M-2-to purchase improved housing. Only a much smaller pro
portion of households in the Lushoto areas-and particularly L-l--have 
acquired improved types of housing. 

It is not possible to determine what proportion of the mothers and fathers, 
if any, are in Stage 2 of the transition, although it appears that a sizable 
proportion of younger women in the Moshi areas have reached Stage 2. 
Respondents' attitudes show that oply about half as many respondents in the 
Moshi areas as in the Lushoto areas value large numbers of children for the 
work they provide. In comparison to the Lushoto respondents, the role of 
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children as sources of old age security is much more important to Moshi
residents than their role as workers. This observation suggests that Moshi 
parents are finding that the direct economic benefits of children, while they 
are still children, are less important than in the past. If so. this may imply 
that parents in Moshi are starting to feel that large numbers of children are 
less valuable than in the past. Some parents may now want a smaller number 
of children than typical parents did in the past. but this is speculation; there 
is no direct evidence of such a trend. 

There is some evidence, however, that an increasing proportion of par
ents. particularly mothers, in the Moshi areas may feel that they now have or 
are likely to end up with more suIb viving children than they want. That is, 
they are to the right of point e in the model presented in Figure 1, and are 
probably in Stage 2 of the transition. Table 2 indicates that more than half of 
the women in all four areas with five children or more said they didn't want 
additional children, while of those with three or four children, 47 percent in 
M-I and 40 percent in M-2 said they didn't want more, as compard to 27 
and 21 percent. respectively, in L-] and L-2. 

In summary. the evidence analyzed in this paper neither confirms the 
validity of its earlier :heoretical formulations nor specifies the absolute or 
relative importance of various determinants of fertility in the study areas, 
although considerable evidence is presented showing the changes of various 
fertility determinants. Moreover. the analysis and findings in this paper do 
show that the theoretical framework is a useful way of conceptualizing the 
relationships and approaching the analysis of socioeconomic and fertility 
change in contemporary rural Africa. It contributes to a better understand
ing of what is a complex set of relationships. While !he analysis in this paper 
does not unequivocally demonstrate the validity of this theoretical 
framework, it does not refute it. In fact, there appears to be nothing in these 
flindings that contradicts or is incompatible with the theoretical framework. 
But this approach is a useful beginning to a somewhat novel formulation of 
the processes at work in rural socioeconomic and demographic transition; it 
argues for more work along the lines pursued in this paper. There are, in fact, 
numerous opportunities for further explorations in bc'h the development of 
the theory and the analysis of data from this study to test the theory, both as 
it stands now and as it is further developed. Some of these opportunities are 
in the areas of measuring economic levels and changes in the study areas. 

An intriguing and related line of investigation would attempt to identify 
and characterize more completely those individuals and groups within the 
study areas that are most advanced in the transition process. Some of the 
analysis in this paper suggests that the most rapid and profound changes 
seem to be taking place among younger cohorts, particularly women. It may 
be possible to identify more precisely the more progressive individuals 
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among these younger cohorts in terms of their social, cultural, educational,
and economic characteristics, and to attempt a better determination of the accuracy of the theoretical model as a predictor of these persons' behavior.

In short, the theory and analysis presented here are interesting and en
couraging but far from finished. It is hoped that the work represented by this paper will stimulate further efforts on the part of the author and others todevelop and elaborate the theoretical framework and to utilize and analyzedata from these s;udy areas and elsewhere to enhance our understanding of
the complex process of transition in rural Africa. 
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....Socioeconomc Fertility Determinants 
inCosta Rica 1963-1973 

Manuel J.Carvajal 

Da,,.. T. Geithman 

Abstract 
An economic model of fertility is used to he'p explain the decline in fertility in 

Costa Ricabetween 1963 and 1973. Data are provided by both Costa Rican censuses 
and amid-1960s CELADE fertility survey. A major finding of the study is that while 
income and fertility aie negatively related between social classes, the relationship is 
positive within agiven social class. 

Costa Rica's discovery by Columbus on his fourth and final voyage to the 

New World was quickly followed by Spanish conquest of the region during 

the first half of the sixteenth century. When the Conquistadores arrived, the 

country was inhabited by approximately 35,000 Indians clustered in small 
centers. Through conquest and colonization, by the last quarter of the 

eighteenth century, most of the indigenous population disappeared, and the 

total number of inhabitants just -tbout returned to pre-conquest levels. 
Population growth proceeded at a moderate race throughout the first half 

of the nineteenth century but increased dramatically thereafter. The rate 

reached 2.5 percent during the second half of the hineteenth century, drop

ped back to 2.1 percent in the first half of the twentieth century, but jumped 

Note: ICP Social Scientist David N.Holmes. Jr. helped prepare this report for public~ion. 
Correspondence should be directed to Dr. Carvajal at the University of Florida, Center r' 
Latin American Studies, Linton E.Grinter Hall,Gainesville, Florida 32611. 
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suddenly to 4.0'percent between 1950 and 1963. Between 1963 and 1973,
however, the annual rate of growth sharply declined to 3.4 percent. The
almost continuous rise in the rate of population growth between 1920 and
1955 was attribnitable mainly to a sharp and sustained decline in the death 
rate. (Figure 1) Since 1955, however, the birth rate also began declining
reaching by 19.0 a century low of 3.28 percent.

No matter how mesmerizing, or frightening, macropopulation trends and
projections may be for a country or the world, they offer little or no theoreti
cal behavioral explanation for population growth. Moreover, population
models are sometimes constructed which are supported neither by history 
nor theory consistent with the behavior of people from day to day. This
study is based on the proposition that people Jo not breed randomly, uncon
trollably, or irrationally. Instead, human fertility adjusts itself to key environmental conditions, and fertility changes are responses to changing en
vironmental conditions. In general, a fertility pattern is explained by the 
extent to which having and raising a child is compatible with other parental
values and intents, and a fertility decline is interpreted through the operation
of various socioeconomic changes and pressures that motivate parents to 
want fewer children. 

In the present study, an economic model of fertility that centers on the 
concept of parental demand for children is used to help explain the steep
decline in fertility that Costa Rica experienced between 1963 and 1973,
although the relevance of the theory and empirical findings is not confined to
that decade alone. To empirically test the demand-for-children approach tofertility, the choice of locale is excellent: Costa Rica in the last ten years or 
so has experienced some of the factors that have been associated with fertil
ity decline (high rates of economic growth, rising levels of female partici
pation in the labor force, increasing urbanization, and an improving qualhy
of housing for the population) along with the dramatic lowering of fertility
rates. During the 1963-1973 decade alone, the fertility ratio* plunged by
almost one-third from 1,140 in 1963-one of the highest levels in the world at
that time-to 818. With its consistently low mortality rates Costa Rica seems 
to be approaching the last stage of demographic transition. 

The dramatic change in Costa Rican reproductive behavior in recent years
demonstrates the population's immense potential for voluntary adjustment
at the level of the individual household. Some interesting comparative inter
national insights emerge. For example, unlike Asian fertility declines in
which older women led the transition to lower reproduction, the younger 
women are the leaders in Costa Rica. 

*Number of children less than 5 years of age per 1000 women in the prime reproductive ages,
20-49. , . , 
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9 In 1973, younger women (ages 20-29) had fewer children than younger,women had ten years earlier. Younger women have reduced their reproductive activity by about one-third of a child, regardless oC the socioeconomic 
group to which they belong.

0 Among younger women, the fertility decline between 1963 and 1973 wasgreatest for members of the higher socioeconomic groups; the lower sc.-ioeconomic groups have been slower in reducing their fertility rates, implyingthat fertility differentials have increased among thi. various socioeconomic groups over the ten-year period.0 Almost all older women (35-49) record more children in 1973 ages 0-15years and living with them, than in 1963. Only in the two highest socioecoriomic categories is this pattern partly reversed.

0 The age bracket of women 30-34 seems 
 o be a trar.sitional one wheninterpreting fertility change during the deca6e: In tlee four lowest socioeconomic groups, fertility was up slightly in this age bracket over the decade,while for the three highest socioeconomic casses fertility was down slightly.The microeconomic theoretical framewcrk, elaborated in the next section,to analyze the determinants of fertility in Costa Rica. conceptualizes theindividual household as a s'nall multi-product firm. This conceptual household is endowed with time and a rate for con',erting time into money (thewage rate). The model recognizes two broad categories of service flows fromwhich the household derives utility: Commodity services and child servicesadjusted for quality. Through the application of inputs purchased in themarket and time inputs provided by family members, these service flows areproduced and consumed within the hotjhold. Maximization of householdutility from both categories of service flows is subject to income and priceconstraints. Fertility determinants are viewed in terms of factors which liftthe income constraint, inducing an income effect, and factors that alter
relative prices, creating a substitution effect. Relative price changes can be
seen as stemming from changes in mode or style of living, urban-rural location, employment conditions in the labor markei, the socioeconomic statusof women in society, and other socioeconomic variables.Within this analytical framework, children, or the flow of child services,are regarded as consumer goods and economic agents of production that cancontribute to the household income either during the offspring's childhoodor in the future when the parents can no longer support themselves.The satisfactions parents derive from their offispring are linked to the"quality" of their children, as defined by the amount of time and financialresources e.'pended per child. Assuming that the quality per child in a society is variant, parents may face a tradeoff between simply more children andhigher quality offspring for a given quantity of desired child services. 
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Couples' tastes and preferences for both family size and consumption 
goods, however, may be highly influenced by the norms of the SORG (so
cioeconomic reference group) with which the couple indentifies. Such popu
lation segments, or SORGs, are hypothesized to possess different represen
tative consumption standards to which group members strive to adhere; to 
maintain status within the group, certain consumption levels must be main
tained. Such pressures to consume status goods can be expected to force the 
family to curtail expenditures elsewhere. In effect, expenditures on children 
tend to be constrained by the residuai. Higher income couples within a 
particular SORG will have more discretionary income after meeting the 
minimum expenditure requirements, and hence are expected to desire larger 
families. This positive relationship between income and family size, how
ever, might not hold across socioeconomic groups. If consumption stan
dards rose faster than average income as one moved up the hierarchy of 
SORGs, then discretionary income would shrink, with negative effects on 
desired fertility. A key empirical question, then, is whether or not average 
family size declines witit increasing socioeconomic status; if a negative rela
tionship is apparent, does it continue to hold when relative prices are con
trolled? 

In summary, the theoretical focus of this study treats the process of 
family-size decisionmaking as operating under three constraints simulta
neously; 1) income and 2) relative price constraints, and 3) a status con
straint. The status constraint relates to membership in a particular socioeco
nomic group and to the related pressures that come with such membership to 
consume status-conferring goods and services. 

To test the demand-for-children model of feitility, the 1963 and 1973 Cen
sus data were organized into seven SORGs, a, well as into six age brackets 
to cojitrol for variation due to age. The anal'ss of income and price effects 
on fertility was therefore conducted among households that possess a rela
tively siniar socioeconomic status. Moreover, the SORG approach utilized 
in the tests helped standardize for child quality by virtue of grouping families 
according to similar occupational and eduational backgrounds. Multiple 
regressions are rua with the child-woman ratio as the dependent v,.riable and 
family income, female participation in the labor force, presence of the ex
tended family, urban-rural location of the household, participation in the 
social security ';,stem, sanitation facilit;es in the household, and home own
ership as the independent variables. 

SORGs ti n out to be good predic-iors of family size. Lower status house
holds consistently have higher mersured fertility than higher status families 
in every ,, grouping in both 196, and 1973. Since family income is shown to 
rise regularly with SQRG statu!,, the data seem to confirm the usual finding 
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of a negative relationship between fertility and income. However, when,other variables are controlk.d, the regressions for each individual SORGshow statistically significnt positive coefficients for the income variable.There are also statistic:ily significant positive associations by SORG-agegroup between measured fertility and social security membership, improvedtoilet facilites in the iiome, and dwelling ownership. Important statisticallysignificant negative associations by SORG-age group emerge betweenmeasured fertility and female labor force participation, size of extendedfamily in the home, and household location in an urban environment.
To further test the validity of the SORG concept, regressions are run forthe whole sample using the same variables without the prior SORG classification. Strikingly, the income variable loses its previous statistical significance, which offers strong circumstantial evidence that the SORG model is a 

more valid specification.
Additional empirical analysis is provided by-a mid-1960's CELADE fertility survey for the capital city of San Jos6. The CELADE survey providesspecific, detailed information or.fertility experience, contraceptive knowledge and usage, and female attitudes along several dimensionc ,elevant tofertility analysis that is not available in the 1963 and 1973 rensuses. Analysisof the CELADE data helps explain the results from the censuses analysispresented later. The survey data shlov that as we move from lower-status tohigher-status SORGs, women tend to know more about contraceptives, contraceptive usage increases, women are more aware of the advantages offamily planning, the rate of female labor force participation goes up, womenbecome less traditional in lifestyle, and women more commonly assumedfemale roles that tend to be competitive with having and rearing children.In the final section of the btudy, a broad summary of the empirical findingsnd the po!icy conclusions is presented. Since the empirical results help
sabstaniiate the demand-for-children theoretical framework by showing that
fei tility varies systematically with variation in household 
 environment,broadly defined to include economic and social pressures, populationpolicies can be designed based on these relationships. In general, publicpo. vCies can be created that 1)alter the mix of explicit economic incentives

and disincentives to encourage a smaller desired family size, and 2) helpalter existing sociocultural institutions and opportunities, which indirectlycan be expected to alter the balance of economic incentives and disincen
tives to have children. 

A major policy recommendation is to encourage female participation inthe labor force outside the home. Any legislation and/or common unofficial
practices to discourage women from entering certain employment areas, orthat penalize her economically in any other way should be eliminated. Somevery tentative evidence is offered that suggests the existence of labor market 
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entry barriers for women or concealed unemployment which prevents from 
working some women who want to work. 

InCome differences among SORGs, of course, would tend to be equalized 
by a major effort to redistribute income in Costa Rica. But income subsidies 
to the poorest echelons of the high fertility (and low income) SORGs could 
have the unintended side-effect of increasing fertility. Providing additional 
income without at the same time altering the relative price or status con
straints on fertility could induce these couples to have larger families. Fertil
ity reduction campaigns aimed at the poorest members of society as well as 
at the more affluent tstyle-setting families within each SORG might be a 
productive counter- measure. Altering group and individual standards per
taining to consumption aspirations as well as ideal family size should be the 
objectives of such fertility reduction campaigns. 

THEORETICAL FRAMEWORK OF FERTILITY ANALYSIS 

Human fertility determination can be seen through one or more of three 

:,general types of analytical concepts. There are, first, factors bearing on the 
potential output of children, C, or the number of surviving children parents 
arc capable of having with no deliberate fertility limitation; second, factors 
dealing with parental demind for children, Cd, or the number of surviving 
children parents would want if fertility regulation were costless; and third, 
factors surrounding the costs of fertility regulation, both psychic and objec
tive costs, or the time and money required to learn'about and use specific 
birth control techniques. (Easterlin 1975) In this section we seek to sum
marize briefly existing theory as it bears on the concepts of the potential 
output of children and parental demand for children. 

The first concept-the potential output of children-depends upon the 
average effective span o fcrnale reproduction, R; the probability of survival 
of a live birth to the age of maturity, P; and the average natural spacing of 

live births of ever married womtn during the period R, or S,,. Sn is basically a 

measure of fecundity. Thus, as Tabbarah (1971) summarizes the potential 
output of children, 

=RP 

The C, concept pertains to very low real income situations, in which 
material living conditions are the relevant check on procreation and survival 

of children to maturity. In particular, natural birth spacing has been found to 
vary, widely among populations. (Tabbarah 1971) The primary reasons for 

variations in natural birth spacing appear to stem from prevailing nutritional, 
sanitary, health, and medical service standards. Of special interest is the fact 

that natural birth spacing is relatively low in more developed regions and 
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higher in more primitive areas, which is consistent with the nutritional, 
sanitation, health, and medical service differentials between richer and 
poorer regions. Tabbarah (1971) presents probable ranges for the maximum 
number of children that an average couple can expect to survive to maturity,
that is, (Cn). Due largely to regional variations in both natural birth spacing 
(Sn) and child survival probabilities (P), C. varies from a low of 1.5-5.0 in
Black Africa, to 2.0-7.0 in North Africa and Asia, to 4,5-8.5 in Korea and 
Taiwan, to 7.5-12.0 in Western Europe and North America. 

The C, function attempts to capture the basic relationship between alter
native levels of nonchild goods consumption by'parents and number of 
children. Easterlin (1975) presents the logic of this function, for which no 
claim to realism is made other than its general form: 

Below some minimum level of parents' consumption, natural fertility
would be zero. Starvation conditions, for example, %%,uld drastically 
lower frequency of intercourse and heighten the likelihood of spon
taneous abortion if conception did occur. As the parents' living condi
tions rose from low levels, natural fertility would progressively in

*crease, although the increments would become gradually less until a 
point were reached at, which further living level changes left natural 
fertility unaffected. (p. 59) 

Parental Demand for Children 

The potential output of children function affects the production side of 
fertility determination. Alternatively, family size determination can be 
examined through the analytical concept of parental demand for children, 
Cd. The simplest possible statement of the parental demand for children 
concept is: 

RP 
Cd 

where Sd is desired child spacing, or the average spacing of live births 
necessary for parents to achieve their, desired completed family size. 
Clearly, when Cd > C, for example, when couples generally desire a larger
number of children than they can possibly achieve, the relevant check on 
fertility is the natural birth spacing interval. Changes in fertility will be 
determined mainly by changes in the natural spacing interval and a change in 
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parental demand for children will have no significant effect on average fertil
ity (or actual birth spacing) since the desired number cannot be achieved. 
Tabbarah (1971) suggests that in Black Africa, fertility is of the type where 
C, > C, (5.0-15.0 for Cd, 1.5-5.0 for C,); thus, average family size in Black 
Africa may be termed a tiological phenomenon, since natural spacing is 
determined largely through biological influences. 

Natural birth spacing tends to rise with improvements in nutritional, sani
tation, health, and medical service standards, and improvements in these 
services usually accompany economic development. Thus, beyond some 
threshold real income level, where C, has risen to exceed Cd, the previous 
situation is reversed and actual birth spacing will tend to equal Sd, not Sn. 
Now the relevant fertility check is no longer provided by the severity of the' 
family environment but by parental desires for children. Changes in actual 
fertility will be determined mainly by changes in desired childspacing, and 
further changes in the natural spacing interval will have no significant effect 
on average fertility.

Under conditions of Cn > Cj, fertility can be said to be largely a socioeco
nomic rather than a biological phenomenon since Sd is principally deter
mined by social, economic, and psychological factors. (Tabbarah 1971) Of 
course, couples who seek to achieve fewer children than their maximum 
potential number of children (or a desired birth spacing interval larger than 
the natural spacing interval) can do so only by practicing family planning. 

The microeconomic theory of fertility associated with the early work of 
Becker (1960) and Mincer (1963) and subsequently extended by Ben-Porath 
(1973) and Willis (1973) is essentially an elaboration of the concept of human 
capital. Central to later development of the model, which has been termed 
the "new theory of consumer behavior" 'or the "new home economics," 
was its extension to deal with evaluating parental time. (Becker 1965) 

In this approach, the total time of the adult members of the family is 
allocated partl to household activity an ;partly to economic activity outside 
the home, for example, formal employment that yields wages and market 
goods. Given specified money prices of the inputs necessary to household 
production-the prices of goods purchased in the market, plus the wages of 
employed adult men and women-these input prices will determine factor 
proportions in household and outside-the-home economic- activities. The 
household's full income is equal to the total time of the husband and wife 
(both market and household) multiplied by their money wage rates, plus any 
nonlabor family income. 

The full price of production and consumption of both commodity and child 
services is the value of purchased goods plus the value of parents' time used 
per unit. (Gardner 1972) Accordingly the proper relative price of child ser
vices is partly determined by the value of the time parents allocate to the 
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care and enjoyment of their children, as well as by the mark.t prices of allpurchased commoditiesand the time required to consume them. The properor full relative price of child services can even entail an adjustment to thevalue of the parents' own human capita, investments. This adjustment would 
occur, for exomple, if time spent in childrearing affected the rates of investment and depreciation in the parents' human capital. Any reduction in thevalue of this capital resulling from time spent with children, as Michael and
Lazear (197 1) show, should be considered a part of child cost.The impact of alterations in family euivironment on changes in desiredquantity of child services can be viewed as dependent on the extent to which1)the full income constraint is lifted, inducing an income effect, and 2), relativt' prices are altered, creating a substitution effect. (Ben-Porath 1973)Changing relative prices can occur, for example, because of changes inlifestyle, urban-rural loc ation, conditions in the labor market, and the socioeconomic status of women in society. Enhanced employment opportunitiesfor women are particulzirly important. In the new home economics model, arise in the wife's market wage rate has two effects. First. if child services are more intense in the wife's time than are purchased commodity services, ahigher wife's wage will increase the full price of children relative to commodity services: this increase creates a substitution effect, which may reducedesired child services depending on the relative intensity of child services inthe time of the wife. The Fecond effect of a higher wife's wage is to increasethe household's full income, creating an income effect that increases thedemand for quantity of child services assuming the latter are not inferiorgoods, those whose demand decreases as income rises.
If commodity services are substantially less intense iii the wife's time than are child services, a change in the wife's market wage will create a negativesubstitution effect on desired child services that will be opposite to andpossibly outweigh the positive income effect. Thus, the relative intensity of
the wife's time in child services compared to other commodity services is a
crucial determinant of whether the wife's wage, or her labor force participation, and desired child services move in the opposite or same dir'ection. A
variety of social and market characteristics help determine the relative in

tensities in the wife's time. Some of the main factors that affect the relativeinput of the wife's time in alternative activities include: i) Ability to substitute purchased inputs for wife's time in chiidrearing relative to other activities, 2) extent to which the rearing of younger children can be taken overby older children and/or adult relatives, as is suggested by membership in anextended family, and 3) the compatibility of a particular female occupation
with childrearing. (McCabe and Rosenzweig 1974)
%Parents,of course, derive utility from children by"6njoying them as consumption goods; some findings indicate that children are the primary source 
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of satisfaction in the marriages of many couples. (Luckey and Bain 1970) 
The household produces these child services by expending parental time and 

.,market goods, thus maintaining the child and affecting the child's quality. A 
given level of child services can be produced from various combinations of 
number and quality of children. In other words, additional child services can 
be generated either extensively, by having more children, or intensively, by 
devoting additional resources to existing children and thereby raising child 
quality. It is common to assume, as Becker and Lewis (1973) and Keeley 
(1975) note, that number of children and child quality -ire inversely related in 
the production of child services. 

The quality-of-child argument involves one of the greatest subtleties of the 
model. We are primarily interested in the demand for number of children, 
which is a variable input in the child services production function, (Snyder 
1974) but the model itself refers only to the desired quantity of child servic
es. For example, the theory predicts that the quantity of child services 
should be positively related to income (unless children are an inferior good), 
not that the number of children should be positively related to income. 
Because of the presumed inverse relationship between number and quality 
of children, the theory suggests that if the income elasticity of demand for 
quality per child is greater than the income elasticity of demand for Utantity 
of children (and both elasticities are positive), then higher-income families 
face a higher price of quantity relative to quality. The result is "that even 
though the true elasticity of quantity is positive, the measured elasticity may 
be negative." (Keeley 1975) Thus, the simple number of children could be a 
poor proxy for the quantity of child services unless other attributes of qual
ity per child are held constant. Specifically, child quality can be affected by 
inputs of parents' time as well as by the socioeconomic environment in 
which children develop. Only if quality pcr child in a society were constant 
or could not be affected by the family. would the theory necessarily predict a 
positive partial relationship between income and number of children. 
(Keeley 1975) 

The motives for having children include the direct satisfactions children 
are expected to provide through parents' enjoying them as consumption 
goods, and the indirect satisfactions they may render. Children can increase 
the parents' long-run utility by adding to household earnings. In viewing 
children as economic agents of production, the increase in household earn
ings may accrue either during the offspring's childhood or at some time in 
the future after the child has grown up. Increased family earnings can result 
from numerous forms of child labor performed in the market or at home, as 
well as from subsidies, tax exemptions, and other economic gains that par
ents might realize. (Geithman and Carvajal 1975) A child's worth as a cut
rent factor of production depends partly upon the economic sector in which 
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the parents are employed, for example, farming or small business ownership. This aspect of the demand for child services is emphasized to explainfertility patterns among rural farm families. (Gardner 1972) The general stateof child labor legislation and government programs to provide aid to familieswith dependent children lso could be expected to influence the value of a
child in this regard.

Future child-based economic benefits arise from the parents' securingeconomic support from their offspring when they no longer can furnish theirown means of support. In other words, having and rearing children can be amethod of investing for one's old age. Pursuing this investment approach tofertility, Chernichovsky (1975) develops a model particularly suited for developing cconomies or certain sectors of these economie: that Jack organized capital markets and institutions which facilitate low-cost intertemporal transfers of consumption opportunities. In such an environment, theparents' economic opportunities may be evened out over their life cycle byhaving children. In so doing, parents choose to forgo current consumptionopportunities, which then are transformed into services from children at thetime of retirement. 
Chernichovsky (1975) theorizes, therefore, that an increase in anticipatedparental income during retirement would reduce fertility, as would the development of external institutions that secure income for old age. Usingsurvey data of two Indian villages, he finds that parents whose old ageincome is apt to be more secure tend to have fewer children, or at least feweradu;t children living with them. The data also suggest a negative relationshipbetween children and accumulation of financial assets. He reasons that decreased child mortality would increase the expected return per child to theparents; this effect should increase the number of births if the price elasticityof demand for future consumption is greater than one. The empirical evidence, on the other hand, shows an inelastic demand for surviving children,which implies that parents replace children who have died.Several other studies also find a positive association between a population's mortality rate and its fertility level. (Friedlander and Silver 1967,
Newcombe and Rhynas 1962, Weintraub 1962) This relationship apparently
stems from parents compensating for child loss through death with additional births to achieve a desired number of survivors. Thus, a lower infantand child mortality level woald be linked with lower fertility because fewerbirths are required to atain r. desired family size with a higher child survivorrate. In the context of such a family-size goal model, Schultz (1969) alsoadds the complications of uncertainties associated with other dimensions ofthe family formation process, notably premature parent death, dissolution ofa parental union, and the probability of remarriage. These factors can combine to produce an increase in the desired numier of births. 
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New Home Economics 

A review of the patental choice models of human fertility that fall under 
the heading of the new home economics reveals three general elements 
present in all of them: The full income of the household, the full price of 
children and nonchild goods and services, and the preference map of the 
household. Several theorists, economists, and sociologists alike, have re
sponded to the question of the effect that socioeconomic status has on the 
preference map of the household. These attempts have in comrmion an 
explicit recognition that sociocultural norms affect individual preferences 
for children and nonchild goods. (Duesenberry 1960, Easterlin 1969) 

Usually an individual household will adhere to one or another of the 
general society's socioeconomic subgroups in the sense that this group will 
help design or formulate achievable common standards in consumption for 
group members, to a grea er or lesser degree, these prescriptions are re
spected and adopted by group adherents. We denote these consumption 
standard-setting collectivities SORGs (socioeconomic reference groups). 

Leibenstein (1974) is correct in stating that the determination of a house
hold's membLrship in a socioeconomic reference class is a matter of broad 
cultural and historical elements, as well as the socioeconomic present. For 
practical purposes, the main commonalities among the members of a refer
ence group can be assumed to refer primarily to two types of variables: 1) A 
shared occupational background, and 2) similarities in past educational ex
perience; to these, the occupational and educational backgrounds of the 
parents and parents-in-law of group members might be added. 

The new home economics approach holds that every couple considers 
itself totally free to choose any combination it wishes of number of children, 
expenditures on child services, and expenditures on nonchild goods and 
services. But given their educational level, occupation, apid perhaps a few 
other factors, the couple might, in fact, act as though it possesses a narrow 
range of meaningful choice over 1) expenditures on some nonchilI goods, 
and 2) expenditures per child, for example, the quality of its children. The 
existence of such taste-shaping factors as the consumption standards of the 
couple's SORG might transforrmi the consumption of certain goods and ex
penditures on child quality from the category of purely voluntary activities 
to almost obligatory behavior. Certain nonchild goods and child-quality 
standards can be termed target goods in the sense that the achievement of 
targeted minimum levels of consumption of these goods can involve increas
ing marginal utility up to the targeted standards set by the couple's SORG. 

Each socioeconomic reference group can be viewed as possessing a dif
ferent representative household income; the actual incomes of the house
holds belonging to each SORG will vary, so that the representative house
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hold income is an average about which there can be a substantial amount of
household dispersion. As we move from lower to higher SORGs, the level of
expenditures of the representative household on target goods may grow
more important. This growth in importance of target goods cart be due, in 
part, to the need in higher status households to spend more on target com
mitments so as to avoid possible doubts concerning status membership.
(Leibenstein 1974) Moreover, a rising level of representative household expenditures on target goods can occur because individual members of higher
status fai.iilies have the capacity to demand more in terms of commitments
from the family budget to express status; as we ascend from lower- to
higher-status SORG, "it is possible for household members to make propor
tionately higher claims since the bare necessities of life can now be achieved 
by increasingly lower proportions of income.' (p. 473)

Furthermore, a similar process could operate within a given SORG be
tween demographically similar household members. Interhousehold compe
tition and emulation can result in: 

pressure on those who control household finance to treat similarly
placed household members no worse than they appear to be treated in
competing households. Such a process creates an upward drift in 
commitments to family members as household incomes rise . . .This can result in claimants making demands for greater commitments to
them from household resources until the sum of the increases in all
commitments exhausts the increase in income. (Leibenstein 1974 p. 
473) 

Thus, both 1)between lower- and higher-status SORG,, and 2) within a
given SORG, as household income rises, the income elasticity of expendi
tures on target goods could be greater than unity, while the income elasticity
of expenditures on all other goods and on number of children would be less 
than unity. 

Summary 
It is possible now to summarize the preceding theoretical analysis, as it

beats on what Easterlin (1969) has called "the puzzle of the true nature of
the income-fertility relation [which] has plagued and perplexed fertility re
search down through the years . . ." (p. 141). In the most primitive
economies and among the lowest socioeconomic classes of other developing
countries barely emerging fron premodern conditions, ihe demand-for
children approach is largely inapplicable. Deliberate fertility control is es
sential to a couple's family planning effort in achieving a desired family-size
objective, yet numerous KAP (Knowledge-Attitude-Practice) surveys on
family planning indicate that in these societies and socioeconomic classes, 
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littlc/or'no conscious fertility control is practiced. (Easterlin 1975) On ,the 
contrary, primary constraints on family size are the medical, health, sanita
tion, and nutritional conditions of the populations. As these constraints are 
eased, family size can be expected to increase. Since the status of a popula
tion's food, health, medical, and sanitation conditions can be anticipated to 
vary positively with income, any rise in income should be associated with an 
increase in number of children per family. 

The new home economics model of demand for children normally antici
pates apositive effect of achange of income on the quantity of child services 
consumed in the household when full prices (shadow prices) are considered. 
With strong negative price effects of children (and the assumption of con
stant tastes), measured income elasticity on quantity may be negative. 

A variant of the demand-for-children approach stresses the importance of 
group influences in determining the consumption choices of families that see 
themselves as members of the social group involved. (Leibenstein 1975) It 
will be recalled that each socioeconomic reference group esiablishes 
minimum consumption levels for some important classes of status goods and 
services and that increaged consumption of these status goods up to the 
targeted levels can entail increasing marginal utility of expenditures on these 
goods. Furthermore, if the representative households of higher-status 
SORGs did desire fewer children than those of lower-status SORGs due to 
the effects of increasing marginal utility of expenditures on status target 
goods, it would be improper to describe children as inferior goods; the 
negative income-child relationship would not be occurring under conditions 
of constant tastes but due to a changing preference map as income rose. The 
actual income-child relationship, of course, will depend on the relative im
portance of the target good effect as we ascend the socioeconomic class 
ladder. 

es-Empirically, the price effects of children should be controlled when 
timating the income elasticities for children. Under these conditions, as we 
move from lower to higher status SORGs, a trend of declining income elas
ticities for children would indicate substantial taste effects; although the 
budget consirint is being eased (in absolute terms), taste effects are 
dominating the income effect. On the other hand, a trend of positive and 
rising income elasticities for children would point toward the importance of 
lifting the budget ct nstraint; although taste effects may exist, the income 
effect is dominant. 

Within a single SORti, this model generally predicts a positive income
child relationship with households possessing an income level above (below) 
that of the representative household desiring more (less) children than the 
representative housnold. The income elasticity for children, however, 
could be substantially less than unity if there were an upward drift in com
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mitments to family members to express status as household income rose. In
the extreme case, a negative income elasticity for children might even result 
from very strong taste and/or price effects. Again, it would be important to 
eliminate price effects from empirical calculations of income elasticity for 
children so as to separate taste from price effects. 

In the following section these controlled empirical tests for the underlying
fertlity-income relationship are conducted within the limitations posed by
avaii.'ble Costa Rican data. A least-squares empirical model of household 
demana fir children is presented based on the Costa Rican Population cen
suses of 1963 ai- 1973. The model interprets household fertility in each year 
as a linear function not only of family income but of six additional indepen
dent variables that are related to the preceding theoretical discussion. Four 
empirical variables are utilized as proxies for the full price of children; these 
variables are ftmale participation in the labor force, the family structure, 
urban-rural location of the household, and membership in the Costa Rican 
sociat security system. A fifth variable, dwelling ownership, is introduced as 
a proxy for non-human household wealth. Finally, the type of household 
toilet facilities in use is included as a proxy for both fecundity and parental
uncertainty about achieving a desired completed family size. 

While the income and relative price effects on fertility are tested directly
through the use of the seven independent variables in the empirical model, 
the role of socioeconomic group membership is tested indirectly by means of 
dividing the total population sampie into seven socioeconomic reference 
groups. The importance of the status-gcod effect on fertility can then be 
gauged from observing the pattern of emp, ical results across SORGs. 

Finally, the theoretical model itself is strictly addressed to the desired 
quantity of child services, not to the number of children per se. And, as 
noted above, a simple measurement of number of children could be a rather 
poor proxy for the quantity of child services demanded unless other attri
butes of child quality are controlled. The SORG-approach employed in the 
empirical tests in the following chapter helps standardize for child quality by
grouping families according to relatively similar socioeconomic back
grounds, which are empirically established on the basis of the husband's
 
occupation and level of educational achievement.
 

EMPIRICAL ANALYSIS OF SOCIOECONOMIC
 
FERTILITY DETERMINANTS
 

The central conclusion of parental choice models of human fertility is that 
the quantity of child services demanded is constrained by available re
sources and relative prices. Thus, the effects of changes in family environ. 
ment on desired quantity of child services is viewed as depending on the 

rdegree to which the full income constraint is altered, inducing an income 

110 



Fertility Determinants in Costa Rica 

effect, and relative prices are changed, creating a substitution effect. Recent
empirical investigations demonstrate that economic variables account for asignificant share of cross-sectional variation in aggregate and individual fer
tility.

The theoretical discussion in the previous section also suggests that paren
tal free choice in fertility decisionmaking may be additionally constrained by
sociocultural properties that help condition individual behavior. Couples'
tastes and preferences for desired family size can be influenced by the norms 
of the socioeconomic group with which the couple identifies. As discussed,
certain consumption levels must be maintained to retain status within the group. In effect, the group establishes minimum expenditure levels on com
mitment or target goods to express status; these expenditures have first
claim on family income, and expenditures on number of children are con
strained by the residual. 

The focus of the present study, therefore, is to regard parental fertility
decisionmaking as operating simultaneously under three constraints: Eco
nomically orthodox income and relative price constraints, plus pressures
associated with socioeconomic group membership to consume status
conferring goods and services, and thereby to reduce expenditures on num
bers of children. This section attempts to develop an empirical model of
demand for children that views the fertility problem in terms of these threeconstraints. The specific manner in which we can integrate the three con
straints on fertility into the empirical model is to divide the total population
into numerous socioeconomic reference groups. The analysis of income andprice effects on fertility is then conducted among families that possess a
similar socioeconomic background or status. It will be recalled that a SORG
should be viewed as a somewhat homogeneous subset of the population
characterized by a representative pattern of consumption and a representa
tive household income; the actual incomes of the households belonging to
the SORG will vary, so that the representative household income is an 
average around which there can, and probably will be, a substantial amount 
of dispersion. 

SORGS 
The family observation units used in the empirical tests include every

married woman (either legally or consensually) in Costa Rica between the ages of 20 and 49 whose husband is a salary- or wagi. earner, her spouse, and
her sons and daughters aged 0 to 15 years, all living in the same household as
recorded by the Population Censuses of 1963 aro, 1973. Every woman is
classified into one and only one of s ;ven SORGs according to her husband's 
occupational grouping and level of tormal education. 

I'll 



DEMOGRAPHIC TRANSITION 

To develop the seven SORGs, 
itre constructed from the 1963 and 1973 Population Censuses, rangipg from 
highest to lowest occupational status. Since there are 7 occupational group

"n, seven groupings of occupational categories 

ii.s and 17 possible years of formal schooling, a total of 119 possible combi
nations exist. Each combination is assigned to one and only one SORG in a 
tradeoff manner; that is. within certain limits, households characterized by a 
higher occupational status but a lower educational level share the same 
SORG with households featuring lower occupational status but higher edu
cation. For example, households in occupational grouping three, with zero 
years of formal schooling, are classified as belonging to the same SORG as 
households in occupational grouping seven with nine years of formal school
ing. 

Households in each SORG are further separated according to wife's age 
into six five-year age groups ranging from 20-24 to 45-49. The total number 
of hou:;eholds that meet the critcria for inclusion amounts to 61,957 for 1963 
(23.7 percent of all Costa Rican salary-and-wage earners and 15.7 percent 3f 
the total Costa Rican labor force) and 131,033 for 1973 (35.6 percent of all 
salary-and-wage earners an,] 25.4 percent of total labor force). These obser
vation units are dispersed among the 42 possible classifications (seven 
SORGs times six age groups). Both distributions of households aie similar to 
the extent !hat, first, the number of household observations generally de
creases as we naove from lower to higher SORGs; and, second, the number 
of observations in tne 25-29 age group is slightly higher tman in the 20-24 
group, but the number decreases steadily in all subsequent agc groups. 

Although the 1973 census questionnaire included measures of fertility, 
unfortunately no direct questions on fertility were recorded in the 1963 
Census. Since a comparable fertility indicator is essential to evaluate fertility
changes during the decade, the number of children aged 0 to 15 years living
with their mother at the time of the census is used as a fertility indicator 
common to 1963 and 1973. This number, of course, records only the number 
of surviving children and, con,-quently, is not independent of fetal, infant, 
or child mortality. Furthermore, (his indicator has a downward bias since it 
fails to include children possibly living with other relatives. 

The trends for 1963 and 1973 indicate that in moving from lower-status to 
higher-status SORGs, fertility decreases steadily for every age group. 
Within each SORG, fertility inci eases when mo',ing from lower to higher age 
groups4 reaches a peak in the 30-34 age group fir 1963 and 35-39 for 1973, 
and declines in subsequent age groups. It is no,,:w6,,'.ny that, although the 
overall average number per family of children ag;-1 0 t 15 living with their 
mother is approximately the same for both years (3,305,r 1963 and 3.37 for 
1973), the composition of the averal:s has changed cons.,derably by SORG 
and age group over the decade. The fertility decline experienced in Costa 
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Rica between 1963 and 1973 is centered in the lower average number of 
children recorded within the two youngest age groups; all women ages 20-29 
recorded fewer children in 1973 than similarily aged women in 1963. Regard
less of socioeconomic class to which they belong, generally younger women 
have lowered their reproductive activities by a third of a child or more. 
However, among women 20-29, the fertility decline was greater for members 
of thle highest SORGs; with the lower SORGs slower in reducing their fertil
ity rates, fertility differentials increased among the various SORGs during 
the ten-year period. At the other extreme, among older women 35-49 almost 
all socioeconomic classes recorded more children in 1973 than in 1963, the 
pattern being partly broken only in the two highest SORGs. Finally, the 
rangei of middle aged women 30-34 seems to be a transitional one when 
viewing the fertility decline over the decade; in the four lowest SORGs. 
fertility rose slightly over the ten years while for the three IHig'fest SORGs, 
fertility declined slightly. 

Of course, the fertility indicator employed here is quite different from a 
measure of cumulative fertility-for example, total number of live births a 
woman has experienced, or total number of surviving children. Clearly, the 
former is a measure of recent fertility (within the last 15 years), and is 
.ubject to the characteristic that as children age past 15 years they disappear 
from the fertility indicator. Thus, we record lower fertility in Table I for 
women past age group 30-34 in 1963 and 35-39 in 1973 simply because some 
children have aged sufficiently (for example, past 15 years) to drop out of the 
fertility measure. 

Unlike the 1963 census, the i973 census included a useful explicit measure 
of cumulative fertility, and the total number of surviving children in the 
family. As would be expected, the average number of children 0 to 15 years 
living with their mother in 1973 and the average number of surviving children 
are almost identical for the first two age groups; but beginning with the 30-34 
age group the latter fertility measure grows increasingly larger than the 
former measure. However, the central trend across SORGs remains the 
same regardless of which measure is used; the higher the SORG, the lower 
the average fertility level. Also significantly. the number of children aged 
0-15 years living with their mother bears approximately a constant relation
ship to the number of recorded surviving children regardless of SORG; in 
other words, in moving from lower to higher SORG, the number of children 
,,.ges 0 to 15 living with their mother as a percentage of the number of 
surviving children in the family. fluctuates very little. Consequently, the use 
of number of children aged 0-15 living with their mother rather than number 
of surviving children as a fertility indicator appears to introduce no systema
tic bias into the anflysis of the effects of socioeconomic status on fertility. 
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,A-systematic bias across socioeconomic classes does exist when compar
ing, on the one hand. number of children 0-15 yeais of age liviig with' their 
mother or number of surviving children and, on the other hand, number oflive births as fertility .ndicators. 'The bias is due to a systematic variation 
between frequency of infant and child death and socioeconomic status. 
Utilizing the availability of data on number of live births and number of
surviving children in the 1973 Census, the average number of child deaths 
per woman by SORG and age group have been calculated. These indexes 
show a defrlite inverse relationship with SORG status; that is, in 3eneral,
the higher the SORG status, the lower the average number of chil deaths 
per women within every age group. As already noted, this limitation must be 
kept in mind when interpreting the estimates of the parameters in 'she empiri
cal model later in this section where the fertility indicator is specified in 
terms of surviving number of children. 

Obviously it is difficult to discuss socioeconomic trends simultaneously
 
across SORGs; and by various age groups, since the trends may be opposing.

Thtzs, there is a need to statist;ally separate the effects of changes across
 
age ,,oups while not considering changes across SORGs, and vice versa. To
 
test fr inter-SORG ari&inter-age group statistical differences simultaneous
ly, the (RCBD) Randomized Complete Block 
 Design has been applied

throughout this section. The RCBD statistical model is used when' two
 
sources of variation exist, in this case SORG status and age group, so that
 
each SORG appears once in each age group and each age group contains all 
SORGs. The linear additive model of this 'design is as follows: 

S X I)= + 4 1+ 81+ El, 

wh ,re Xj refeit, to the number of children 0-15 years of age in the ith SORG
and thnjih age group, iti:,,the ot'erall parameter mean, a, is the deviation of 
the ith SORG mean from the overall mean, 8j is the deviation of the jth age 
group mean from the overall mean,ej is the stochastic component or statis
tial error term of the Xuth observation, i = I, .. ,7, and j = I,... 6. 
,The design for the RCBD is presented in, Table ,I and its analysis ofvariance t"le (ANOVA) is p'esented in Table 2. The valuesi .F,and F. in. 

the ANOVA tables indicate whether or not differences among SORGs and 
age groups, respectively, are statistically significant, ANOVA tables are not 
included in tlt. text because of space limitation.. 

The percentage contribution of 12ORG status and age bracket to fertility
variation 'can be estimated "rom 'two additional ratios tht are developed
from the ANOVA tables. These ratio, R,, the ratio of sum of squares among
SJ,%s W, total' sum of squares ii.the model, and R, the, ratio of sum of 
squares among age groups tototal sum-of squares in the model, represent the 
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Table I
 
Design of the Randomized Complete Block Design (RCHD)
 

SORG 
Age Group 

I 2 3, 4, 5 6 7 Total 

20-24 X,, X21  X31 X41 X51 X61 X71  X.1 
25 - 29, X,2 X2 X3t X X, X9 " X2 X.2' 
30-34 X13 X23 X'- X43 X53  X63 X1Z X.3 
35-39 %1, X24  X34  X44  X, X. X74  X.4 

5 X45  40-44 X15 X25 X.1 X5 X , X1 X.3 
45-49 X,, Xa X, , XTU X.6X26 X46  X 

Total X1. X 2. X3. X 4. X3. X6. XT. X.
 

6 
=X1. . Xj for each ,= 6;I... 

j1
 
7 

XJ = X, for achi= I,... 7; and 
t-I 

x.. = 7 6 x,. 
I, 3-I 

percentage oftotal vari.ation in the model attributable to SORG and age 
grouping, respectively. For example, approimately 32 percent of the fertil
ity variation reported for 1963 is attributAble to SORG differentiali and 67 
percent attributable to age group differentipis; by 1973 the percentage cci;
tributions had changed to 41 percent due to SORG differentials and only 57 
percent due to age group differe, als.., 

Key Variables ft 
In this section we discuss and'test for statistically significant differentials 

among the households recorded in the 193 and, 1973 Censas for severail key 
variables postulated to be important to household fertility decisionmaking. 
These variables are family income, female participation in the labor force, 
the presence of the extended family, urban-rural location of the hoL.ehold, 
participation in the social security system,'sanitation ficilities"in the house
hold, and dwelling ownership. IVariation in each c these viriable is ex
pected to'explain a share of the cross-sectionat variation in household fertil
ity recorded in the 1963 and 1973 Census, presumably through its effect on 
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Table 2 M 

Analysis of variance table (ANOVA) for the Randomized Complete Block Design 

z 

Source Degrees
- of of 
 MeanVariation Freedom Sum of Squares Square F 

7 (X) (X..)
SORG 6 SSS SSS%SSS= - - MMS F,

1-l 6 42 6 MSE
Age 6 (X., -(X). SSA 'ISAGroup 5 SSA= I - - MSA = F=

j~l 7 42 S MSE 

7 6
Error 30 SSE= ' 7" Xj--

7 (X,) 6 (X,- (X.), SSEI - - I + - MSE -
I-jI J-11 1 ! 6 j.1 7 42 30 

7 6 IX .
 

-
Total 41 TSS= ' X, 
-i~j i~i 42 
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desired quantity of child services. Each variable is intended to relate to 
either the income or relative price constraint on fertility. .-

Family income. Unfortunately, the 1963 and 1973 'Census report only 
salary and wage income, which is the reason for including in the present 
study only the families of salary- or-wage earners. The measure of family 
income used here is the sum of the husband's current money income plus the 
wife's income, if she received any. It can be argued that observed income at 
one point in time generally may riot be a proper representation of the type of 
income relevant to household fertility decisionmaking. (Easterlin 1969) As 
Schultz (1969) points ow:, children tend to represent a long-term irreversible 
commitment, and unless parents view their current income change in some 
sense as permanent, they may not respond to a current variation with ad
justments in their desired completed family size. There is good evidence for 
Costa Rica, however, that the long-term income stream is a function of 
education, occupation, and age, (Carvajal and Geithman 1975) all three of 
which are adjusted for in the empirical model tested later in this section. This 
seems to suggest that, under these circumstances, current income should 
provide a useful proxy for permanent income. 

Average family income (husband's plus wife's ealings) steadily rises 
from lower to higher SORGs. For example, average family income in 1963 
across SORGs ranges from 206 colones to 1.969 colones. By 1973, the range 
across SORGs narrows slightly. From lowest to highest SORGs the values 
are 462 colones and 3,831 colones. Average family income also rises be
tween ages 20-29, reaches a peak between ages 30-39, and then declines in 
the higher age groups although the differences are much smaller across age 
groups iian acress SORGs. Judging from the two census samples, the aver
age wage-and-salary income doubled between 1963 and 1973; the price index 
rose by approximately 40 percent during the same period, (census of Costa 
Rica 1973) which implies that, on average, purchasnig power increased by 60 
percent. The greatest gains in real income are registered by the lowest in
come brackets (SORGs I and 2), followed by the higher-status SORGs, 
which implies that the middle class (SORGs 4 and 5) lost ground relative to 
the other two groups. It also is clear that younger households experienced 
larger gains in income than dMd older households. 

In general, the husband's contribution to family money income vastly 
exceeds the wife's; on average for all SORGs and age brackets, the wife's 
income represented only 7.5'and 10.7 percent of total family income in 1963 
and 1973, respectively. Statistically significant differences, however, exist 
by SORG and age grouping in both years, although three-quarters or more of 
the total variation is accounted for by SORG classification. The wife's per
centage contribution to family income increases with SORG status until 
SORGs 4-5 and declines t ,ereafter. The wife's percentage contribution to 
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income also increases with age, reaching a peak between age 25-34 and 
declining with subsequent age groups. This seems to imply that the role of
married women in the labor force is becoming more important as a source of
familyincome, but important differences among SORGs and age brackets 
exist.,"
 

Female labor force participation. An economic model of fertility 
must 
include as part of the full price of children the time value parents devote to
their children, as well as the market prices of purchased commodities related 
to child-raising. Thus, female participation in the labor force is used in this 
study as a proxy for t:ie opportunity cost of the wife's time in bearing and 
rearing children. 

The pattern of female participation in the labor force is similar in both 1963 
and 1973, the participation rate increasing as the SORG increases. For 
example, the participation rates ranged from 2.3 percent to 29.2 percent
across SORGs in 1963 and 4.8 percent to 34.6 percent across SORGs in 1973. 
The participation rate also rises as age increases up to the 30-34 age group,
but declines in older age brackets. But the differences across ages are much 
narrower than across SORGs which suggest that the SORG classification is
vastly more important in determining female participation than the age group
classification, although the age group gains influence in 1973 relative to 1963.
For all SORGs and age brackets together, the overall female, participation 
rate increased only slightly over the decade (from 8.3 percent in 1963 to 10.3 
percent in 1973). Such increase in the participation rate, however, was heav
ily concentrated among higher SORG wives and, to some extent, among 
younger wives. These changes seem to imply the emergence of a trend for 
younger and better-educated marnred women to engage more in market eco
nomic activity relative to older and less-educaied women. It is interesting to 
observe that these sa'ne groups also experienced the highest drop in fertility
between 1963 and 1973. 

Non-nuclearfirnily. Female participation in the labor force is one variable
that helps meaiure the full price of children by serving as a proxy for the 
opportunity cost of the wife's time. In the nuclear family structure, in par
ticular, a higher women's opportunity cost in terms of foregone earnings due 
to bearing and rearing children could be expected to lessen fertility, in effect 
because children are more expensive commodities when their presence low
ers the wife's earnings. But the degree of incompatibility between the wife 
working and also having children could be mitigated in the extended fa4nily
structure by the presence of older relatives, whose time may substitute for
the time demanded from the mother by her children. In the extended-family
system the full cost'of having and raising a child, rather than being confined 
to its parents, ,can be distributed among members of the broader family 
group. Thus, it can be hypothesized that, other things being equal, the 
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greater the amount of assistance from one's kinship system in reducing the 
parents' time costs of children, the weaker will be the incentive to prevent or 
postpone pregnancy. (Goldberg 1%0) However, the presence of additional, 
nonnuclear family members in the household can also constitute a drain on 
household income, especially if these persons are not income earners them
selves and not contributing. toward household expenses. This suggests a 
possible negative income effect on the household fertility level. 

Nonnuclear family members are defined as members of the household 
other than household head, wife, and their children. The number of nonnuc
lear family members as a percentage of total household members can serve 
as a measure of the extended-family system. An analysis of this variable 
shows little change between 1963 and 1973 by SORG and age group. There 
exists a statistically significant trend for this percentage indicator to increase 
as SORG status increases in both years. It must be kepi in mind, however, 
that households in higher status SORGs often hire the services of maids and 
other servants who live in the house and are counted in the non-nuclear 
family. 'hus, the statistic for nonnuclear family members may be somewhat 
inflated for higher SORGs by the presence of servants. The ANOVA table 
shows that differentials among age groups, althrough relatively small, are 
statistically significant. 

Urban-rurallocation. The motives for having children include not the 
only direct satisfactions children are expected to provide by virtue of par
ents enjoying them as consumption goods, but also indirect satisfactions 

,they can render through their potential value as factors of production. Spe
cifically, having a!. rearing offspring may promise tangible, market
realizable returns to pa. -nts because of the child's present or future contri
bution to real family income. Conditions in rural areas, even in rural nonfarm 
households, generally are more propitious for child labor than in urban 
areas. In rural areas the family is the basic institution to which all other 
institutions are subordinated. In rural households, employment, education, 
and provision for old age often are provided directly bit 6ie family itself, 
whereas in urban centers specialized impersonal institutions such as the 
labor market, schools, and the social security system take the place of the 
family in performing many functions fulfilled by the family in rural areas. 
(Goode 1964) This specialization and reliance on nonfamily, modern institu
tions tends to reduce the economic benefit of children as investment goods 
in cities relative to the countryside. Thus, other things being equal, a nega
tive association is expected between urbanization and family size. 

The overall urban-rural composition of the population is identical for both 
years-about one-third of all households being, urban. Among the higher 
SORGs and older age brackets, however, there is a marked trend toward 
more urbanization; the data show that the level of urbanization varies from 
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12.7 percent to 67.8 percent across SORGs in 1963 and from 11.9 percent to 
81 percent across SORGs in 1973. The vast majority of the variation in 
urban-rural loca!ion (98-99 percent) is attributable to SORG differentials. 
Thus, it is higher SORG status rather than older age that best explains the 
urbanization trend. 

Social securiv system participation. Children can also contribute to their 
parents' long-term income flow even after they have grown up. Thus, chil
dren can be analyzed as a source of parental economic sustenance when the 
aged parents can no longer support themselves. In this view, children consti
tute a form of social security for the parents and, other things being equal,
households tmat are not members of a governmental social security program
could be expected to compensate for this lack by having a larger family size. 
This reasoning suggests a negative relationship between fertility and house
hold participation in the sociai security program. The social security pro
gram in Costa Rica, however, is an all-inclusive one which provides mater
nity and sickness benefits as well as disability and retirement benefits. A 
program of this nature, therefore, can be a pronatalist subsidy to couples to 
the extent that parents do not have to pay for maternity or medical services 
for their offspring. Therefore, the expected long-term negative effect of a 
social security system on fertility could be outweighed by a short-term posi
tive one. 

An analysis of household participation rates in the social security program
by SORG and age group reveals that the rate of participation increases from 
lower to higher SORG, reaches a peak at SORG 5, and then declines for 
SORGs 6 and 7. For example, the average participation rates for SORGs 1,
5, and'7 in 1963/1973 were 0.242/0.348, 0.727/0.840, and 0.620/0.831 respec
tively. Although this pattern existed in both 1963 and 1973. it is more appar
ent in 1963. 'Age group differentials in participation rates are not statistically

significant for either 1963 or 1973. For all SORGs'and age brackets taken
 
together, the participation rate increased from 46 percent of all households
 
in the sample to 51 percent over the decade, but the largest gains in partici
pation rates were recorded in the higher-status SORGs. Whether this trend
 
constituted a strengthening negative or positive influence on 
fertility must 
depend on which price effect is dominant: Couples replacing the need to 
have children with a modern, impersonal form of old age protection or 
parents using the social security system to subsidize the full costs of having 
and rearing children. 
S-Househol sanitalionfacilities. Another factor influencing fertility is the 

,level of sanitation in the household. The theoretical effect; of better sanita
tion facilities operate in two directioas. On the one hand, better sanitation 
facilities could stimulate higher fertility levels both by lengthening the span 
of the woman's reproductive years (through hastening menarche and delay
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ing menopause) and by lowering the level of ill health, which impairs a 
couple's physiological capacity to reproduce. On the other hand, a negative 
association between better sanitation and fertility can be postulated due in 
part to a reduction in parents' uncertainty about having the number of chil
dren they want.-that is, better sanitation facilities, and a consequent lower 
mortality level (especially infant and child mortality) may be linked with 
lower fertility because fewer births are required to attain a desired com
pleted family size. Moreover, it can also be argued that the presence of 
better household toilet facilities makes possible a more efficient use of con
traceptive techniques; Stycos (1965), for example, has pointed out that a 
lack of adequate sanitation conditions is seen by some observers as a limit
ing factor in the effective use of birth control methods. This reasoning 
clearly suggests the existence of a negative relationship in the household 
between fertility and quality of sanitation facilities. 

The level of sanitation in the household can be evaluated through a proxy 
that measures whether or not the dwelling is connected to a sewer system or 
a septic tank. As would be expected, the quality of sanitation facilities in the 
household increases uninterruptedly with rising SORG status ranging from 
around 20 percent to over 40 percent across SORGs in 1973. But no clear 
trend by age group is discernible, although the differences among age groups 
are statistically significant. Overall, an impressive improvement in the dwell
ing infrastructure occurred in the ten-year period insofar as the percentage 
of all dwellings connected to a sewer system or a septic tank rose sharply 
fiona 28 percent in 1963 to 41 percent in 1973. 

Divelling ownership. Finally, an economic analysis of fertility must in
clude non-human wealth effects on fertility. Provided that children are not 
inferior goods, an exogenous increase in the household's stock of non
human wealth can be expected to shift unambiguously rightward the family 
demand-for-children schedule (Schultz 1973). The empirical indicator used 
in this study refers to ownership of the family dwelling as a proxy for the 
household'E stock of non-human wealth. The percentage of self-owned 
dwellings increases notably as age increases, which is plausible since house
holds in older age groups have had more opportunity over time to accumu
late wealth. For example, around a third of the youngest, o-useholds owned 
their own home while around 45 percent of the older couples did. The 
analysis of variance indicates that the age group classification accounts for 
around 70 percent ofthe variation while the SORG classification only ac
counts for 26 percent, although SORG class is also highly significant statisti
cally- of course, there is a higher incidence of home ownership among the 
higher SORGs than the lowei' SORGs. The percentage of ownership for all 
SORGs and age brackets taken together rose slightly from 44 percent in. 1963 
to 48 percent in 1973, with the higher-status SORGs registering the largest 
gains. 
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Demand for Children 
The main question this study addresses is how household fertility in Costa 

Rica responds to variations in families' socioeconomic environments that 
systematically affect income, relative price, and status constraints or fertil
ity. In this is presented least-squares estimates of an empirical model of 
household demand for children which is const ucted within the limitations"of 
the data of the 1963 and 1973 Costa Rican Population Censuses. The model 
interprets individual household fertility in 1963 and 1973 as a linear function 
of seven independeit variables, each of which has been discussed ?,n the 
preceding section of this chapter: Household income, female participation in 
the labor force, family structure, household location, membership in the 
social security system, household sanitation, and a wealth proxy. TUhat is. 

BohlJiBihiJ + 	 EhiJkChuk = + Yhllk B2h1j Lhtk +Brhd +B 1hiJUhlJk + B~h1J Shilk 
+BhJ Thilk +B7hiJ DhtJk +Vhilk, 

where 

C1 101 	 is the number of children aged 0 to 15 living with their mother in the kth 
household, the jth SORG, the ith age group, and the hth year. 

Yh1ik 	 is the sum of the husband's and wife's monthly salary-and-wage income in 
the kth household, the jith SORG, the ith age group,and the lith year. 

Lhuk 	 is a dummy variable for female participation in the labor force, assigned a 
value of I if the kth wife of thejth SORG in the ith age group was a member 
of the labor force in the hth year, a value of 0 otherwise. 

EhIjk is the r-atio of nonnuclear family members to total members in the kth 
household, the jth SORG. the ith age group, and the hth year. 

UjkJ is a dummy variable for urban location, assigned a value of I if tht. kth 
household of the jth SORG in the ith age group was located in an urban area 
in the hth year, a value of 0 otherwise, 

Shtjk is a dummy variable for the household head's participation in the social 
security system, assigned a value of I if the kth head of the jth SORG in the 
ith age group was a member of the social security system in the hth year, a 
value of 0 otherwise. 

ThIk is a dummy variable for household sanitation, assigned a value of Iif the kth 
household of the jth SORG in the ith age group was connected to a sewer 
system or a septic tank in the hth year, a value of 0 otherwise. 

Dhljk is a dummy variable for wealth, assigned i value of I if the dwelling of the 
kth household of te jth SORG in the ith age group was owned by the 
household head in the hth year, a value of 0 otherwise. 

VhUk 	 is a normally, independently distributed stochastic disturbance term for the 
kth household of the jth SORG in the ith age group in the hth year. 

Bohu,. 'Bblj are the least-squares coefficients to be estimated for the jth SORG 
- in the ith age group in the hth year, 
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and where 

k = I. Khu where Khtj is the sample size of tLejth SORG in the ith age group in 
the'hth year. 

j 1. . . .,7 for the seven SORGs. 
for the six age groups. 

= I... ,6 

h = 1963, 1973. 

It can be seen that the 61,957 households for 1963 and 131,033 households 

for 1973 included in the study are grouped according to both their socioeco

nomic reference group and wife's age to show how these two classifications 
influence the effects of each of the seven independent variables on fertility. 

It is assumed that all of the independent variables in the model are predeter

mined; that is the values of the coefficients in the regressions do not depend 

upon the fertility level. Regression results are reported in Tables 3and 5only 

for mothers ages 20-24, 25-29, 30-34. Results for the older women exhibit the 

same general patterns with slightly lower explanatory levels. 
Familyincome. As can be seen in Tables 3to 5, with only two exceptions, 

all regression coefficients for family income (Yhuk) arc! significantly different 

from zero, at least at the 0.10 level for both 1963 and 1973. In general, the 

levels of statistical significance were higher in 1973 than in 1963. The posi

tive sign of the income variable indicates that income does act as aconstraint 

on household fertility so that, provided other variables are statistically con'. 

trolled, income and fertility appear to rise and fall together. Within a given 

socioeconomic reference group, as household income increases, parents can 

afford having and raising more children without having to seriously reduce 

consumption of other goods and services customary for households in that 

SORG; on the other hand, families with a level of income below their 

SORG's income average seem to reduce their family size in order to main

tain the consumption patterns common to the SORG. 
Of course, the value of the least-squares coefficien'ts themselves depend 

on the variable's unit of measurement and the range of the variable; as such 

they are not strictly comparable among SORGs and age groups, nor are they 

comparable with the coefficients of other variables. A unit of standardiza

tion is needed, and such a unit is provided by the elasticity of the variable 

evaluated at the mean of the variable. As is well known, elasticity in general 

can be defined as the ratio of a percentage change in the dependent variable 

to the corresponding percentage change in the independent variable as the 

percentage change in the independent variable approa,:hes zero. Specifical

ly, income elasticity of fertility refers to the limit of the ratio of the percent

age change in fertility to an infinitesimal change in income. These income 
a 10 percent inelasticities (see Table 6) show, for example, that in 11963 
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Table3
Regressions on Number of Children, Ages 0-15, and Living with their Mothers (Clj),in 1963 and 1973, >for Mothers, Ages 20-24, by Socioeconomic Reference Group (with Standard Errors and Levels ofSignificance) 

Female Non-nuclear 
Labor Family to o2o
 
Force TotalSORG Social ToiletFamily Participa- HouseholdNumber Income lion Urban Security Availa- Dwelling 

YIk Luk 

Size 
Ejk 

Location Membership biiity Ownership R2 F ratio
UJlk S1Jk Tjk Djjk
 

i9631 0.00132** -0.4664)' -2.6719** -0.12032 0.13168"* 0.13624** 
 0.05549
(0.00028) (0.25042) 0).14642) 0.507 488.404**(0.08778) (0.04567) (0.01332)2 0.00120** (0.30839)
-0.51649"* -1.91911** -0.17206" * 
(0.00018) (0.16274) 

0.10715 * 0.34239** 0.14372"* 0.493 473.755**(0.16191) (0.04629) (0.04567)
3 0.00090** (0.05447)
-0.55897** (0.03863)
- 1.54825** -0.18553** 
 0.38152**
(0.00018) (0.11723) (0.17245) (0.05980) 
0.446 253.110** 

(0.04412) (0.04776)
4 0.00076** -0.61148** -0.82687** (0.05032)-0.25172** 0.05566 0.507321" 0.36442**(0.00016) (0.10853) (0.18769) 0.421 150.635**
5 0.00048- (0.0721 1) (0.03482) (0.07611) (0.05976)-0.79830** -0.55461 -0.3140(Y' 0.03166 0.65735** 0.43421**(0.00024) (0.15844) (0.37452) 0.392 41.678**(0.16227) (0.02218) (0.09373)6 0.00036" -0.85766"* -0.52095 (0.10932)-0.35967** -0.24043" 0.71953* 0.23323"(0.00020) (0.16429) (0.35922) (0.10326) (0.12860) 

0.365 35.854** 
7 (0.10332) (0-12039)0.00028* -0.87747** -0.54180" -0.48138** -0.29088* 0.77889** 0.19387c (0.00G4) (0.13670) (0.31313) 0.352 21.046**(0.14303) (0.12428) (0.09822) (0.12941) 



1973 
1 0.00098** -0.45794** 

(0.00009) (0.09974)
2 0.00091** -0.48936** 

(d.00015) (0.11582) 
3 0.00080 ** " -0.54812** 

(0.00006) (0.13463)
4 0.00054*' -0.60189** 

(0.00014) (0.04766 
5 0.00042*1 -0.62152** 

(0.00006) (0.06319) 
6 0.00035** -0.74116 * ' 

(0.00010) (0.05354)
7 0.00031** -0.73209** 

(0.00008) (0.07463) 
* Significant at the .01 level 

-..84651* 
(0.18269) 

- !.62167"* 
(0.15119) 

-I.03195** 
(0.10677) 
- 1.03054** 
(0.07537) 

-0.34543" 
(0.14759) 

-0.1763I1"* 
(0.11438) 

-0.17871** 
(0.10304) 

-0.15914** 
(0.02266)

-0.18170-
(0.05439)

-0.18820 " ' 
(0.03857) 

-0.21316-+ 
(0.07713) 

-0.32086'* 
(0.06502) 

-0.36216' " 

(0.05684) 
-0.40968" 
(0..10106) 

0.28131 
(0.23073)
0.34033** 

(0.26352) 
0.25855* 

(0.12224) 
0.21342" 

(0.11862) 
0.15648 
(0.09730) 
0.10420-

(0.05035) 
0.11793 

(0.07919) 

0.17286** 
(0.02703)
0.29235** 

(0.04106) 
0.29142** 

(0.06701) 
0.33920** 

(0.05986) 
0.41499** 

(0.06342) 
0.47421** 

(0.05992) 
0.57372** 

(0.18657) 

0.02283** 
(0.01304)
0.02898* 

(0.01157) 
0.19392** 

(0.02670) 
0.27421** 

(0,02194) 
0.28956** 
(0.02352) 
0.33989** 

(0.02078) 
-0.40635** 
(0.03004) 

0.378 

0.362 

0.358 

0.331 

0.305 

0.311 

0.249 

675.4"7** 

595.313** 

239.321** 

149.109** 

122.543** 

81.881"* 

39.465** 

-z 

Significant at the .05 level 
Significant at the. 10 level 



Table 4Regressions on Number of Children, Ages 0-15, and Living with their Mothers (Clik), in 1963 and 1973,for Mothers Aged 25-29, by Socioeconomic Reference Group (with Stadard Errors and Levels ofSignificance) 

Female Non-nuclear
 
Labor Family to
Force TotalSORG SocialFamily Participa- Household Toilet -Numbier Urban SecurityIncome [ion Size Availa- - Dwelling 

-

Lkjk 
Location Membership bility Ownership "1R .. 

, -
Yak EUk 

F ratio 
SilkUuk Tjk Djjk 

1 0.00214** -0.77129** -3.45590"* 1963
-0.25439"* 0.33918** 0.30212**(0.00038) (0"25234) (0.22300) 0.08233" 0.426 380'697**- ' 

2 0.00144** (0.09809) (0.05578)-0.84335** (0.04867)-.2.91166** -0.27979** (0.04796) 
(0.00026) 0.11358* 0.53881** 0.27269**(0.16947) (0.24423) (0.06999) (0.04932) 

0.398 357.291*k 
3 (0.06787)
0.00126** -0.89380** -2.06926** (0.04860)
-0.37824** 
 0.06623
(0.00022) (0.12481) 0.59967** 0.46269" 0.372
(0.24249) 205.220i*
4 0.00084** -0,95136"* -1.84699"* 

(0.06941) (0.05.546) (0,13695) (0.05908)
-0.41737** 
 0.07817 
 0.67489**
(0.00016) (0.11160) 0.46742** 0.358 150.402"*5 0.00078** (0.24344) (0.08461) (0.03722)-0.93299"* -1.11935** -0.62323** (0.10987) (0.06476)

(0.00024) 0.04256 0.57562** 0.50823**
(0.16241) (0.43704) 0.350 34.612"*6 (0.18171) (0.03065)
0.00070** -0.0071!** -0.96007' -0.66097* (0.12694) (0.11636)
-0.19586 
 0.76037**
(0.00018) (0.16554) (0.44577) 0.43532** 0.339 25.102**
7 0.00056*4 (0.09248) (0.12424)-1.02703*" -0.90241* (0.18744) (0.12201)
-0.65087** -0.30247*
(0.00012) (0.13865) (0.39446) 

0.84186** 0.38074** 0.337 21.081,*(0.17567) (0.12517) 
 (0.18017) (0.11620)
 



1973 

1 0.00130** -0.57808** -3.00457** -0.19492** 0.55836 0.40582** 0.03678* 0.355 699.183** 
(0.00012) (0.11850) (0.22682) (0.03078) (0.36020) (0.03586) (0.01487) 

2 0.00118** -0.65466** -2.37957** -0.25862** 0.58278 0.41596** 0.04544* 0.352 513.7230*" 
(0.00016) (0.13466) (0.16838) (0.07269) (0.33536) (0.06161) (0.01828) 

3 0.00095** -0.70539** -2.24792** -0.37030** 0.46553"* 0.52716** 0.27115** 0.329 247.206** 
(0.00019) (0.15562) (0.26263) (0.C214) (0 16953) (0.08461) (0.03344) 

4 0.00078** -0.73165** -1.93235** -0.38269** 6.41488** 0.55605** 0.46486** 0.326 119.991** 
.. (0.00015) (0.05665) (0.11131) (0.i 0028) (0.12385) (0.07921) (0.02831) 

5 0.00075** -0.75104** -1.14924** -0.50231** 0.32718* 0.60096** 0.44942** 0.304 111.370** 
(0.00011) (0.07910) (0.20018) (0.08868) 

" 
(0.14036) (0.09549) (0.02904) 

6 0.00052*" -0.86783** -0.90246** -0.58392' 0.11636 0.63796** 0.50721** 0.315 97.622** 

7 
(0.00008) 
0.00050* " 

(0.05457) 
-0.90232**"' 

(0.15081) 
0.54566"* 

(0.06297) 
-0.61902** 

(0.14206) 
0.15665 

(0.07103) 
0.88750** 

(0.02116) 
0.51000"* -0.261 - 67.708** 

(0.00006) (0.06516) (0.18831) (0.09559) (0.10800)" (0.18635) (0.02693) , 

*Significant at the .01 level 
* Significant at the .05 level 

Significant at the .10 level 

Sinfcnta-h .1 ee 
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Table 5Regressions on Number of Children, Ages 0-15, and Living with their Mothers (Cjk), in 1963 and 1973,for Mothers, Ages 30-34, by Socioeconomic Reference Group (with Standard Errors and Levels of
Significance)-


Fennaie Non-nuclear 

Labor Family to 

SORG Force Total Z. 
Number Family Participa- Household Social ToiletIncome Urban Securitytion Size Location Availa- DwellingMembership bility R2Ownership - F ratio,Yuk Llk ElJk UJk 1963 Sk TfJk DIJk 

0.00120"*1 -0.76442** -5.9464** 
(0.00034) -0.34276** G.35959"* 0.49325** 0.09014"(0.21877) (0.32992) 0.397 263.439*2 0.00096** -0.81048** (0.09849) (0.06488) (0.05757)-5.50217** -0.34030** (0.05257)0.26985** 0.65995**(0.00030) (0.16460) (0.30949) 0.27600* 0.352 250.55'1**3 0.00090** (0.07502) (0.05809)-0.86403*" -4.05714** -0.45283*1 (0.09187) (0.05696)
(0.00024) 0.18095** 0.68877** 0.50699**(0. 12570) (0,0499) (0.07960) 0.353 187.075**4 0.00078** -0.89264* (0.06243) (0.16070)-3.24397** --0.51216** (0.06569)
(0.00016) 0.14790** 0.75296** 0.50520**(0.12367) (0.34331) 0.348 135.442**5 0.00064** -0.90467** (0. i0030) (0.03383) (0.16502)-2.84716** -0.73562** (0.07356)
(0.00022) 0.09159'* 0.82837** 0.63863** 

6 
(0.22434) (0.67697) (0.23373) 0.340 29.924**0.00055** -0.93055** -2.38420-* (0.02433) (0.15596)-0.78563** (0.15943)
--0.18608**
(0.00016) (0.18660) 0.85373** 0.52771*
(0.50688) (0.13141) (0.14076) 0.335 23.571**
7 0.(C044** (0.18160)-0.97991w* -1.73899** (0.13457) 

- -0.82404** -0.22884" 0.90488**(0.00014) (0.16532) (0.54124) 
0.44929** 0.323 17.315**(0.21086) (0.13803) (0.24893) (0.13274) 



1973 
1 0.00158*# 

(0.00017). 
2 0.00141** 

(0.00023) 
3 0.00125** 

(0.00013) " 
4 0.00099** 

(0.00012) 
5 0.00088** 
6 - 0.00010) 
6 0.00073** 

(0.00009) 
7' 0.00071** 

(0.00011) 

-0.64123** 
(0.12135) 

-0.69381** 
(0.16683) 

-0.73647** 
(0.16054) 

-0.72043** 
(0.06732) 

-0.77815** 
(0.10529) 

-0.87299** 
(0.06946) 

-1.00816* 
(0.07828) 

-4.34875** 
(0.32478) 

-3.83601** 
(0.25570) 

-3.55577** 
(0.41009) 

-2.96531** 
(0.16332) 

-2.33230** 
(0.29535) 

-1.93170** 
(0.22347) 

-I.83083** 
(0.27798) 

-0.24509** 
(0.04033) 

-0.43991** 
(0.09666) 

-0.46270** 
(0.07058) 

-0.48957** 
(0.11404) 

-0.66888** 
(0.14057) 

-0.68666** 
(0.08505) 

-0.71504** 
(0.14676) 

0.69340" 
(0.38227) 
0.43011 

(0.35677) 
0.50696* 

(0.21654) 
0.44659* 

(0.20563) 
0.38485* 

(0.19039) 
0.29490* 

(0.14325) 
0.26467" 

(0.14547) 

0.45490** 
(0.04683) 
0.55424** 

(0.07480) 
0.55260** 

(0.11604) 
0.68910** 

(0.09410) 
0.73986** 

(0.16511) 
0.71205** 
(0.10406) 
0.93843** 

(0.38220) 

0.05059r 
(0.03034) 
0.07211** 

(0.02412) 
0.38097** 

(0.04388) 
0.46820* 

(0.0372'q) 
0.41787** 
(0.04186) 
0.52178** 
(0.02907) 
0.50521** 
0.03733) 

0.346 

0.335 

0.293 

0.286 

0.291 

0.292 

0.294 

544.363** 

336.511* 

179.476** 

111. 161"* 

113.530** 

68.024** 

62.889* Z 

** Significant at the .01 level 
Significant at the .05 level 

"Significant at the. 10 level 

f 
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Table 6 
Estimated Values of Income Elasticities of Fertility
for Family Income, 1963 and 1973 

SORG 

Age Group 1 2 3 4 5 6 7 

1963 

20-24 
25-29 
30-34 
35-39 
40-44 
45-49 

0.11 
0.12 
0.05 
0.05 
0.05 
0.06 

0.13 
0.11 
0.06 
0.05 
0.06 
0.07 

0.17 
0.16 
0.10 
0.09 
0.10 
0.12 

' 

0.21 
0.18 
0.14 
0.11 
0.13 
0.17 

0.26 
0.32 
0.22 
0.21 
0.26 
0.27 

0.25 
0.37 
0.26 

1.21 
0.25 
0.30" 

0.31 
0.47 
0.29 
0.16 
0.23 
0.31" 

1973 

20-24 0.21 0.27 0.34 0.32 0.50 0.60 0.8925-29 0.17 0.21 0.25 0.29 0.62 0.67 1.0230-34 0.17 0.20 0.26 0.28 0.59 0.71 1.1235-39 0.12 0.15 0.17 0.19 0.43 0.37 0.56
40-44 0.14 0.14 0.17 0.19 0.33 0.41
45 - 49 0.14 0.16 0.22 0.20 0.33 

0.62 
0.47 0.67 

a = coefficient not statistically significant at. 10 level. 

crease in income increased fertility for households in SORG I and age group20-24 by approximately 1.1 percent, and for households in SORG 7 and age 
group 20-24 by 3.1 percent.

An analysis of the estimated income elasticities of fertility reveals that. for
each age group in both 1963 and 1973, fertility in higher-status SORGs is 
more income elastic than feriility in lower-status SORGs. As socioeconomic 
status, increases, households apparently are able to both maintain SORG
position status through rising consufaption of status goods and have a larger
number of children as well. The empirical evidence sharply contradicts thehypothesis that the importance of targeted consumption goods and services
rises as SORG status increases in such a way,,as to either ho;d constant or
reduce the number of children reared in the,h6usehold. On !he othzr hand,
the income elasticities are almost always substantially less than unity. This 
pattern does indicate that the pressure within a given SORG to consume 
other, non-child goods ard services is great, resulting in the generally weak 
effect higher income has on increased number of children. 
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In the context of these positive but rather low income elasticities; it is 
important to note thatincome elasticities in 19/3 are noticeably, higher than 
in 1963. Without exception, the elasticity coefficient in every SORG-age 
group classification in 1973 is larger than-in 1963; in fact, the 1973 elasticity 
coefficient for SORG 7 and age grdups 25-29 and 30-34 has surged above 
unity. This trend suggests that within a given SORG, thepressure to con
sume other goods and services out of a given income,,while often still con
siderable, is less binding than was this constraint ten years earlier. This 
accounts for the higher elasticity values in 1973 comapared to 1963. Particu
larly for the highest SORGs, say 5, 6, and 7, the elasticities can no longer be 
considered low, which was true in 1963. 

The income elasticities of fertility follow 4 less reliable pattern with re
spect to age group. In general; the highest elasticity values ar(. recorded by 
the younger age groups. Such a finding is not surprising, since theseare the 
households currently in the process of family formation, and the specifica
tion of the dependent variable makes it less meaningful for older popula
tions. For age brackets above, say, 35 years, there is the possibility of 
recording lower fertility simply because some children may have aged suffi
ciently (that is for the past 15 years) to drcp out of the fe-ility indicatcr. 
Recall thut fertility is indicated by the number of children ages 0 to 15 years 
liviing with their mother. Thus, in higher age groups there is the distinct 
possibility of declining fertility due to child aging, together with rising in
come, creating an artificial negative fertility-income relationship. Appar
ently this negative relationship is statistically mixed together with an under
lying true positive relationship, thereby weakening the size and significance 
of t e latter. Thus, the empirical results presented here probabli, should be 
regarded as most accurate for the younger age brackets, say women ages 
20-35, the results for older age brackets partly'distorted due to the aging of 
children. Later, the dependent variable is respecified f. r 1973 only in terms 
of the cumulative number of surviving children. Of course, the problem of 
alteration in the dependent variable due to child-aging cannot arise in that 
alternative specification of the model. 

The analysis of variance indicates that 76-81 percent of the total variation 
in the distribution of the income elasticities across all SORGs and age group
ings is accounted for by SORG classification and only 12-15 percent of the 
toal variation by age bracket. 

Female labor force participation. The statistically significant negative 
signs of the coefficients measuring the effect on fertility of female partici
pation in the labor force (LhIjk) support the hypothesis that, other things 
being equal, female work experience outside the home acts as a deterrent to 
fertility due to the higher opportunity costs associated with working wives 
having children, relative to wives not employed outside the home. The coef
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ficients presented in Tables 3 to 5 imply, for example, that wocking wives in 
1963 aged 20-24 and belonging to SORG I have, on average, 0.47 fewer 
children than nonworking wives in, the same SORG and age group. Only
three coefficients are not statistically significant at least at the 0.10 level in 
1963, while in 1973 only one is not; all three coefficients are in the 40-49 age
bracket (not shown in the tables). 

In moving from lower to higher SORG, the effect of female labor force 
participation on fertility becomes even more pronounced. This trend may be 
indicative of a preference for higher-quality children in higher status house
holds; in other words, children of higher-status households may be a more 
time-intensive commodity with respect to the mother's time than children of
lower-status households. Thus, a greater perceived incompatibility between 
having and raising children, on the one hand, and working outside the home, 
on the other hand, is likely to exist in higher SORG households than in lower 
SORG households. The negative effect of female participation in the labor 
force generally is strongest for the 25-29 and 30-34 age groups, which corre
spond to the years in which most women raise young children. For the 
younger age groups, 20-34, however, the negative effect appears generally
weaker in 1973 compared to 1963. This implies that during the ten-year 
period, younger women came to perceive childraising and work outside the 
home as somewhat less incompatible activities. 

Non-nuclearfamily. Another variable utilized to mearure children-related 
costs is the ratio of nonnuclear family members to total members in the 
household (Ehuk), which approximates the incidence and magnitude of the 
extended-family structure. As shown by the coefficients for this variable in 
Tables 3 to 5, this is a highly significant variable, particularly for the 30-34 
age brackets, in which all coefficients are statistically significant at the 0.01 
level. The nega.ive signs of the coefficients indicate that the extended
household structure not only constitutes a greater net drain on family re
sources than does a nuclear household structure, but this negative influence 
outweighs any positive effects on fertility that might be associated with
 
lowering the costs of children, especially the costs of child care. The highly

significant negative signs may imply that the presence of other relatives and
 
maids in the household are a poor substitute for the mother's time devoted to 
childraising, particularly in light of the significant and negative coefficients 
also estimated for female labor force participation. In general, however, the 
absolute values of the elasticities that can be calculated from the extended
family coefficients are very low, although the variable grows moderately 
more elastic in higher age groups' and for higher-status SORGs. On average, 
the already-low 1963 elasticities decline even more in 1973. Despke the 
statistical significanc%' of the coefficients, the low absolute values raise 
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doubts concerning any major impact on fertility of changes in family struc
ture. 

Urban-rural location. A third proxy to help estimate the effects on fertility 
of children-related costs and benefits reflects'the urban or rural character of 
the household (Uhik). The statistical estimates of these coefficients. which 
are presented in Tables 3 to 5 conform to expectations: All coefifcients are 
negative and, with only one exception, statistically significant at a high 
probability level. They imply that in urban areas children are a more expen
sive commodity and/or their net rate of return to parents as factors of pro
duction is lower than in the countryside, This negative effect of urban resi
dency on fertility generally is more pronounced in moving,from lower to 
higher SORG aid from younger to older age group, with the exception of the 
45-49 age group (not shown in tables) in wich the negative effect of urban 
location is weaker than in the 40-44 group. Some interesting, systematic 
1963-1973 changes took place over the decade. In general, the negative 
effect of urban location grew weaker among lower-status SORGs but 
stronger among the top three SORGs. A similar pattern occurred with re
spect to age groups: Urban location exerted a greater negative pressure on 
fertility in 1973 than in 1963 among older households, while the opposite was 
true for younger households. 

Social security system participation. Another proxy to measure price ef
fects of children records whether or not the household head belongs to the 
social security system (Shijk). Estimated values of the coefficients of this 
variable can be observed in Tables 3 to 5. Membership in the social security 
system is hypothesized to have a dual effect on fertility: 1) A negative 
longterm effect because membership in the system reduces parents' depend
ence on children for support in their old age, and 2) a positive short-term 
effect because membership in the Costa Rican social security system sub
sidizes the medical and health costs of having ,ind raising children. The 
empirical findings for 1963 show that among lower-status SORGs, member
ship in the social security system performs primarily as a government sub
sidy for maternity and children's medical expenses; the lower the SORG, the 
more important is the positive elTect of the subsidy on fertility. For example, 
for SORG I in the 20-24 age group, households whose heads beloiged to the 
social security program in 1963 had, on average, 0.13 children more than 
households in the same SORG whose heads were not part of the program; 
however, among households in SORG 5, the fertility differential was re
duced to 0.03 children. The positive effect on fertility of the subsidy be
comes more important for SORGs 1-5 as the age group increases, reaching a 
peak in the age bracket 30-39 and declining with 'subsequent age groups. The 
1963 results also show that, for the highest two SORGs, the positive subsidy 
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effect of social security membership was replaced by a negative effect,suggesting that membership in the social security system replaced having
children as the dominant form of providing for security in old age. Thisnegative replacement effect generally was more intense among the older
households in SORGs 6 and 7.In general, the statistical levels of significancefor the 1963 coefficients are acceptable, although nine of these coefficients 
are not significantly different from zero at the 0.10 level; the nonsignificant
coefficients are grouped mostly in the younger age groups and higher
SORGs. 

The results for 1973 also show a declining trend in the absolute sizes of thecoefficient values in moving from lower to higher SORGs, but the coeffi
cients generally have a higher positive value than in 1963. Thus, the signs ofthe coefficients for SORGs 6 and 7 have become positive, whereas in 1963they were negative. The increased positive values of the coefficients in 1973 
may be attributed to the relatively large influx of new social security system
participants between 1963 and 1973 who apparently view membership in the program as a subsidy for having and rearing their offspring. With respect to
trends by age groups, the 1973 pattern is less definite than in 1963, although
age group differentials are statistically significant. The positive effect ofsocial security membership on fertility gains importance with greater age,reaching a maximum in the 35-44 age bracket, and then declines in the 45-49 
age group.

Household sanitation facilities. The effect of improved household sanitation facilities on family formation is measured with a dummy variable re
cording availability of toilet facilities in the dwelling (Thuk). Estimated valuesfor the co4fficients of this variable are reported in Tables 3 to 5. All coeffi
cients in 1963 and 1973 are significantly different from zero at the 0.01probability level. The positive signs of the coefficients indicate that better
sanitation tends to stimulate higher fertility levels. This effect seems toberpme stronger in moving from lower to higher SORG and from younger toold age groups, until it reaches a maximum in the 40-44 (not shown intables) age group and declines in the oldest group. In general, the magnitudeorthe positive effect of better sanitation facilities on fertility declined
 
slightly for 1973 relative to 1963.


Dwelling ownership. As a proxy to estimate the effect of wealth on fertility, a dummy variable measuring the incidence of dwelling ownership by the
family occupants (Dhijk) is utilized' The positive signs of the coefficients inTables 3 to 5accord with the hypothesis that an increase in the househola'sstock of non-human wealth shifts its demand for children upwards. This
positive effect is increasingly stronger as we progress from younger to olderhouseholds in both 1963 and 1973. There seem to be some interesting differentials, however, in the nature of the demand shift between 1963 and 
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1973. While the positive effect of wealth on fertility in 1963 increased with 
the status of the SORG, reaching a peak with SORG 5, and then declining in 
SORGs 6 and 7, the positive effect of wealth in 1973 increased uninterrup
tedly from lower- to higher-status SORGs. In general, the wealth effect 
appears to have declined during the tenyear period since, on average. the 
absolute sizes of the 1973 coefficients are approximately 10 percent smaller 
in relation to the 1963 coefficients. 

F statistics and coefficients ofmultiple determination. The F statistic tests 

whether or not the effect on fertility of an entire set of variables is statisti
cally significantly different from zero when these variables are taken to
gether. Thus, the F statistic is used to help determine if the empirical model 
is specified properly. The high statistical significance of the F ratios, as 
shown in Tables 3 to 5 indicates that the variables treated in this model do 
have an important effect on fertility in both 1963 and 1973. Although all 84 F 
statistics are significantly different from zero at the 0.01 probability level, 
the values of this statistic reveal three definite patterns. First, the value of 
the F ratio and the SORG status vary inversely; that is, the higher the 
SORG, the lower the value of the F statistic. Second, the younger the 
household, the higher the value of the F statistic. This conforms with the 
point raised earlier that the specification of the dependent variable in this 
model probably means the model is most accurate for younger age brackets, 
due to the problem of children aging and dropping out of the fertility indi
cator. The third pattern shown by the values of the F statistics in this model 
is that 1973 F ratios are higher than 1963 ratios. These three patterns imply 
that, although the model seems to be appropriate for all 84 classifications 
(seven SORGs, six age groups, and two years), it is best specified for 
younger, lower-status SORG households in 1973. 

The -,oefficient of multiple determination, R2, is another indicator of 
whether or not the model is correctly specified. It measures the percentage 
of the variation in the dependent variable that is accounted for by variations 
in the independent variables. The coctficients of multiple determination for 
1963 and 1973 shown in Tables 3 to 5 range from 0.323 to 0.507 in 1963, and 
from 0.249 to 0.378 in 1973. As with the F statistic, the values of these 
coefficiedts generally decrease in moving from lower- to higher-status 
SORGs and from younger to older households. With the R2, however, the 
1963 values exceed the 1973 values, which implies that a better fit is accom
plished for the 1963 data. 

SURVIVING CHILDREN 

The 1963 Census questionnaire contains no direct questions on fertility, 
but the 1973 questionnaire does. Specifically, it is possible to estimate the 
total number of surviving children belonging to each household. Number of 
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surviving children is the fertility concept perhaps closest to the demandfor-children theoretical framework used in this study, which is primarily atheory to explain lifetime completed fertility. Thus, it is of some interest tore-test the same basic empirical model for 1973 data only with the dependent
variable respecified to include all surviving children. 

An alternative empirical model of fertility, referring to number of surviving children and applicable to 1973 data only, can be expressed as follows: 

GjJk = 	YoU + VY1J Yjk + Y-1j LlJk + -y.jij E1Jk + Y41, UlJk + Y51J SUk + Y'| ruk + Y7u 
Dijk + WiJk 

where 

GIjk is the number of the surviving children reported by the kthwife of the jth SORG in the ith age group. 
WIjk is a normally, independently distributed stochastic

disturbance term for the kth household of the jith SORG
 
in the ith age group.
 

you. . .Ynij are the least-squares coefficients to be estimated for
 
thejth SORG in the ith age group.
 

The other variables remain as defined earlier.
Due to limitations of space, the estimates of the coefficients for the sevenvariables in the model, their standard errors and levels of significance, the F

ratios, and coefficients of miltiple determination are not presented here. Ingeneral, when comparing the results from the two models using alternativefertility indicators for 1973, one can see no appreciable differences in thesigns, statistical significance, and general trend of the coefficients and elasticities. There is, however, one major exception to this generalization: As a
rule, regardless of the particular effect of an independent variable on fertility, the sizes of the coefficients tend to be larger when using number of
surviving children as the dependent variable than when using number of
children ages 0 to 15 living with their mother. Of course, the size differencein the coefficients is particularly notic-able for older agt: groups. The differences find a plausible explanation in ihe fact that the number of surviving
children is an indicator of cumulative fertility, whereas the number of children aged 0 to 15 is an indicator of recent fertility. For the younger agegroups, say 20-34 years, the difference is nil because the wife's length ofexposure to conception seldom exceeds 15 years. Thus, among youngerhouseholds, the only important difference be?,geen the two indicators lies inih'ose 	 relatively few cases where a child doe's not live with the mother.
Among older women, say those 35 years and older, the length of exposuie to 
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conception generally exceeds 15 years, producing disparities between recent 
and cumulative fertility and depressing the dependent variahle due to the 
aging of children past 15 years. In general, however, the values of the F 
statistics and coefficients of multiple determination are larger when the de
pendent variable is specified in terms of children ages 0 to 15 yeai.; living
with their mother, rather than in terms of total number of surviving chiidren. 
These findings clearly suggest that the specification of the empirical model in 
terms of chi!dren aged 0 to 15 years living with their mother is both useful 
and not radically divergent in practical results from the model specified in 
!erms of number of surviving children. 

EFFECTS OF INCOME AND PRICE 
VARIABLES ON FERTILITY 

Finally, it is appropriate to put to empirical test the general notion that the 
pressures to consume status-conferring goods and services. associated with 
socioeconomic group m,-mbership are a measureably useful addition to the 
fertility decisionmaking framework. Since the manner of introducing the 
status constraint along with the income and relative price constraints has 
been to divide the total population into numerous SORGs, in this section the 
attempt is made to empirically test the effects of the income and price
variables on fertility without disiggregating the total population by socio
economic status. 

Of course, this alternative empirical model still is consistent with the new 
home economics approach insofar as it considers, within each age group, 
both household income and proxies that measure the price of children. Hus
band's education is added to the multiple regression as one more explana
tory variable since it no longer performs its previous function in classifying 
households into SORGs. The mode, now can be respecified as follows: 

Chik = Ylilk + 0.11 Lhik + 0:11, Uhlk + 0 .hi Shlk + 06hi Thlk +001t + 02111 	 Ehik + 04111 
0 7h, Dhik + 0810 Zilk + 	Xhlk 

where 
Chik 	 is the number of children aged 0to 15 living with their 

mother in the kth household, the ith age group, and the 
hth year. 

The independent variables remain as defined before bult without the j 
subscript which designated thejth SORG. 

Zhik 	 is the number of years of formal education completed by 
the kth husband of the ith age group in the lith year. 
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X61k - is a normally, independently distributed stochastic dis
turbance term for the kth household inthe ith age group
in the hth year.

001. .,0,hi are the least-squares coefficients to be estimated for
 
the ith age group in the hth year.
 

k = .... where Khl is the sample size of the ith age group in the
 
hth year.
 

Estimates of th2 coefficients for the eight variables in the respecified
empirical model, their standard errors, and levels of significanme. the F
ratios, and the coefficients of multiple determination are presented InTable
7. The results of this model are most interesting when compar.d V,ith earlier
findings. First, the coefficients of the proxies measuring incomc, wealth, and
membership in the social security system in most cases lose their previous
statistical significance. Second, the variables for female participation in the
labor force, extended family, and urban-rural location, all retain their earlier 
negative signs and, generally, their previous levels of statistical significance.
The new variable, Z, measuring the husband's level of education also ap
pears negative and highly significant statistically, at least in the younger age
brackets. 

Another interesting comparison lies in the differences in the F ratios and
coefficients of multiple determination. Although the values of the F ratio are
statistically significant in the respecified model, generally they are lower
than the corresponding values for the equations in which households are
classified into socioeconomic reference groups. The values for the coeffi
cients of multiple determination also are lower. Therefore, it appears on the
basis of the empirical findings that the inclusion of households status con
straints through the classification of heterogeneous populations into rela
tively homogeneous socioeconomic reference groups adds a valuable re
finement which helps explain fertility differentials for the entire population. 

Summary 
We have found broad empirical support spanning six age groupings in two

different census years for the main hypotheses of the demand approach to
explaining cross-sectional variation in household fertility levels. The in
come, relative price, and status constraints on fertility all prove to play
important roles in determining the number of children couples choose to
beat and rear. The empirical results on Costa Rican families in 1%3 and 1973 
yieid the following propositions:

1) Lower-status households have larger families, measured by number 
of children ages 0-15 years living with their mother, than higher-status
households in every age grouping. For every SORG, measured fertility rises 
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Table 7
 
Regressions on Number ol Children, Ages 0-15, and Living with their Mother (CiW-), in 1963 and 1973, by Mothers'
 
Age Group (with Standard Errors and Levels of Significance)
 
Age 

Group Y1 Li Ei U1 Si Ti Di Zi R2 F.

1963 

20-24 0.00012 -0.74323* -1.84316** 0.19440"* 0.07327 -0.28757 * *  0.21414 -0.12431"* 0.320 42.613"* 
(0.00032) (0.18940) (0.24902) (0.07032) (0.05947) (0.08312) (0.25398) (0.03160) 

25-29 -0.00005
(6.13-021) 

-0.844341*(0.21302) -2.35541**(0.31434) 
-0.27665*(0.12281) 

0.18172*
(0.09443) 

-0.47269**(0.13107) 
=0.17415
(0.41824) 

-0.15774**
(0.03555) 

0.284 35.736** 

3 -34 0.0001O -0.65499** -4.39741** -0.44008** 0.21337 -0.45465- -0.30711 -0.12499** 0.225 21.2"** 
(0.000,3) (0.23061) (0.38371) (0.12813) (0.17690) (0.12186) (0.32694) (0.02896) 

35-39 0.00014 -0.52445* -4.98732** -0.61249"' -0.25673** -0.63921** 0.15362 -0. 10833** 0.164 15.324** 
(0.0006") (0.28110) (0.41069) (0.14657) (0.19007) (0.21573) (0.38640) (0.02746) 

40-44 0.00017 -0.42193* -4.17201** -0.68434** 0.22813 -0.57040* -0.-8418 -0.07532* 0.129 7.878** 
(0.0038) (0.25258) -(0.40994) (0.15824) (0.17945) (0.24883) (0.44011) (0.03851) 

45 -0.10003 -0.31389 -2.37000"" -0.5028i* 0.16401 -0.39261* 0.15917 -0.04166 0.101 5.086** 
(0.00041) (0.25122) (0.29194) (0.21905) (0.13215) (0.21108) '0.52408) (0.03919) 

1973 

20-24 -0.00001 -0.620324 "i.46375"* -0.22379** 0.24949 -0.41803** -0.04381 -0.14564* 0.261 5 .'itO** 
(0.00028) (0.12852) (0.20224) (0.05583) (0.15318) (0.15270) (0.10763) (0.03028) 

25-29 

30-34 0.00014 -0.723314* -3.10492** -0.40363** -0.41185 -0.58912* -0.00314 -0.15368** 0.152 " 
(0.00030) (0.15293) (0.25874) (0.11 98, (0.42937) (0.26387) (0.07883) (0.02517) 

35-39 0.00012 -0.484391 * -4.4142!*1* -0.589 b4** 0.71823* -0.42866 0.41267* -0.1016** 0.119 28.976** 
- (0.00055) (0.13982) (0.35604) (0.13188) (0.35716) (0.29934) (0.21832) (0.02733) 

40-44 0.00004(0.00052) -0.357931,(0.17664) -4.62396*"
(0.48913) 

-0.63-547 " 
(0.14686) 

" 0.63802* 
(0.49166) 

-0,45361 
(0.33287) 

-0.05398 
(0.04726) 

-0.09C43"* 
(0.02675) 

0.093 18.324"* 

45-49 0.00003 -0.330284' -3.124181* -0.39480" 0.32849 -0.21319 0.12749 -0.05128* 0.074 "15.746* 
-(0.00032) (0.14180) '(0.45330) (0 I8L35) (0.40357) (0.30765) (0.08818) (0.02439) 



DEMOGRAPHIC TRANSITION 

from younger to older age groups, reaches a peak in the 30-39 age groups,and'declines thereafter.2) The Costa Rican fertility decline (measured in terms of number of 
children ages 0-15 living with their mother) during the 1963-1973 decade was 
centered vithio the youngest age groups; the greatest fertility decline oc
curred foi members of the highest SORGs, with families in lower SORGs 
slower to redtace fertility.

3) Increases in family income- measured as the sum of husband's and
wife's wage-and-salary earnings, raise measured fertility levels. The income 
elasticities of i'ertility were larger in 1973 than ten years earlier. 

4) Increases in the females' participation in the labor force tend to re
duce family size. The coefficients are lower in 1973 than 1963 with some 
cxceptions in ihe highest SORGs. 

5) A larger-size extended family, measured as the ratio of nonnuclear 
family members to total members living in the household, reduCes measured 
fertility. The elasticity values are ,ot great and changed little between 1963 
and 1973. 

6) Location of the household in an urban environment, other things 
being equal, tends to diminish family size. 

7) Membership by the head of household in the Costa Rican social secu
rity system generally raises measured fertility. An exception was a negative
association in 1963 for the highest SORGs. 

8) Improved levels of household sanitation are associated with higher 
fertility levels. 

9) Family ownership of dwelling place tends to raise family size. 
10) Re-specification of the empirical model in terms of number of surviv

ing children rather than number of children ages 0-15 years living with their 
mother causes no appreciable differences to appear in the signs, level of
statistical significance, and general trends of the coefficients and elasticities 
for the independent variables. An exception to this generalization is that the
absolute sizes of the coefficients tend to be higher when using number of 
survivin, children; but the F statistics and RVs tend to be larger when using
number of children aged 0-15 years living with their mother.

1I) Another alternative specification of the empirical model seeks to test
income and price effects on fertility without considering simultaneously the 
status constrairt, which the SORG disaggregations are designed to capture.
In this re-specification the income and two price variables lose statistical 
significance, while three price variables retain their levels of significance.
Generally, the F statistics and R'sare lower in the re-specified model than
in the origina! equations, indicating that disaggregation of the population into 
,ielatively homogeneous SORGs is a useful empiricd refinement. The last 
proposition may be taken to support the hypothesis that a status constraint 
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operates in family feitility decisionmaking along with income and price con
straints. 

EMPIRICAL ANALYSIS OF FAMILY PLANNING 
AND ATTITUDINALDIFFERENCES 

Household fertility varies closely with the status of the socioeconomic 
reference group to which the couple belongs. That is, for the 1963 and 1973 
Census samples, family fertility decreases markedly in moving from house
holds belonging to lower-status SORGs to those belonging to higher-status 
SORGs. Moreover, the Costa Rican fertility decline during the ten years 
between the two censuses seems to have been concentrated in the younger 
age brackets among women, 20-29 years; almost all older women, 35-49 
years, i'ecorded more children in 1973 than ten years earlier. These results 
have been explained in terms ofthe income, relative price, and status con
straints on family-size decisionmwJling. All three constraints perform accord
ing to the theoretical expectatir6s developed in t previous section, and 
appear to explain cross-sectionM, variation in individual household fertility in 
1963 and 1973. 

in this section, collateral data and empirical tests are discussed that 
further enrich the explanation of the Costa Rican fertility decline. These data 
were obtained in a unique and highly detailed fertility survey conducted in 
the capital city of San Jos&. Thus, specific data on fertility experience, 
contraceptive knowledge and usage, and female attitudes along several di
mensions relevant to fertility analysis are available which are not contained 
in the two population censuses but which supplement those data sources. To 
test for statistically significant differences among SORGs and age group 
c!assifications, three sets of variables have been selected from the fertility 
survey information. The' first set examines actual family planning behavior; 
the second set deals with broad cultural attitudes relevant to fertility behav
ior; and the third set pertains especially to cultural attitudes toward the role 
of women in Costa Rican society. 

DATA BASE 
The data used in the empirical analysis in this section are obtained from 

the Urban Fertility Survey conducted in 1965 in San Jos6 under tie sponsor
ship of CELADE (United Nations Center for Latin American Demography). 
Since the survey islimiled to the largest metropolitan area in the country, 
the results must be interprered with this limitation, in mind. The Urban 
Fertility Survey of San Jos6 included a total of 2,132 women. Of these, only 
1,309 legally or consenheaily married are included in this analysis. Single 
women were not quetlont'd about their use of contraception a'd, therefore, 
were excluded from 1,be sample.' 
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The criteria used to define the socioeconomic reference groups include thehusband's occupational category and the joint level of-the husband's andwife's formal education. Five occupational groupings are identified in thesurvey. They are, from highest to lowest occupational' status, as follows:Ocmpational grouping 1)profe-sionaw, high administrative, and managementposis; Occpatioral grouping 2) higher supervisory or inspection nonmanualoccupations; Occupational grouping 3) lower supervisory or inspectionnonmanual occupations; Occupational grouping 4) routine nonmanual andspecialized manual occupations; and Occupational- grouping 5) "-emispecialized and nonspecialized manual occupations. Similarly, nine composite groupings of the husband's and wife's level of formal education areidentified in the survey. From lowest to highest educational level, these are:Educational grouping 1)low husband, low wife; Educational grouping 2) iowhusband, intermediate wife; Educational grouping 3) low husband, highwife; Educational grouping 4) intermediate husband, low wife; Educationalgrouping 5) intermediate husband, intermediate wife, Educational grouping6) intermediate husband, high wife; Educational grouping 7) high husband,low wife; Educational 
intermediate wife;

grouping 8) high husband, andEducational grouping 9) high husband, high wife. Thus, there are five occupational and nine educational groupings for a total of 45 possible combinations. Each combination is assigned to one and only one SORG in a tradeoffmanner; that is, within certain limits, households characterized by a husband's higher occupational status but a lower level ofjoint educational levelshare the same SORG with households featuring a lower occupational statusbut a higher educational' level. For example, households in occupationalgrouping 2 and educational grouping I are classified as belonging to the sameSORG as households in occupational grouping 5 and educational grouping 9.Households classified by SORG are further disaggregated according to thewife's age into six five-year age groups ranging from 20-24 to 45-49. Thedistribution of these households by SORG and.age group is fairly even andpermits statistical analysis and inference. The statistical model employed issuitable for testing inter-SORG and inter-age group differentials as well asthe interaction effect between both sources of variation. The linear additive
model of this design is: 

X =/ + al + 8) + AU + E]Jk, 
where Xuk is the value of 'he indicator for the kth household of the ith SORGinr theth age group, A the overall parameter mean, a, is the deviation of theith SORG mean from the overall mean, j,is the deviation of thejth age group,mean from the overall mean, kj is the SORG-age group interaction effect,tu, is the stochastic component or statistical error term of the Xu, observa

142 



Fertility Determinants in Costa Rka 

tion, and where i = 1,... ,5 and j = 1,.. 6. The valus of F.,F, and F, 
shown in subsequent tables indicate whether or: not the SORG, age group, or 
interaction effects, respectively, are statistically significant in explaining, 
variations in the different variables analyzed throughout the remainder of 
the chapter. 

Ten specific variables are analyzed in the followirg section for statistically 
significant differences by SORG and age group classification. These vari
ables are an index of knowledge about contraceptives; an index of con
traceptive usage; an index of family planning status; an index of 
traditionalism; the place of geographic origin of the husband and of the wife; 
the percentage of female participation in the labor force; the percentage of 
women who believe that women should have the same work opportunities 
outside the home as men; the percentage of women who feel that female 
labor should be confined to household chores; and the percentage of women 
who believe that married women should participate in the labor force. 

Before examining the results of these tests, however, we briefly commept 
upon the past fertility behavior of the 1,309 married women in the 2,urv.y. 
For each SORG and age bracket, the average number of surviving children 
per woman is shown in Table 8. As would be expected, the values.'of the 
fertility indicator are partly determined by the mother's age for the ,bbvious 
reason that older women have been exposed to the possibility of conception 
for a longer period of time than younger women. More interesting is the 
unequivocal downward trend in fertility that occurs in moving from lower to 
higher SORGs. This trend is highly statistically 'significant for the fertility 
indicator, but the interaction effect is not. The high level of statistical signifi
cance for SORG classification seems to imply that SORGs, and the criteria 
employed in developing the socioeconomic reference groups can be highly 
relevant for fertility analysis. The 1973 Census and the 1965 Urban Fertility 
Survey, two entirely different data sources, show identical fertility trends 
(fertility decreasing with SORG siatus, increasing with age, and both 
sources of variation statistically significant at the .01 level). One interesting 
difference, however, does appear: the census reports a higher absolute level 
of fertility than the Urban Fertility Survey in almost every SORG-age cell. 
Of course, this difference undoubtedly reflects the higher absolute level of 
fertility prevailing in the rural countryside relative to San Jos6. 

FAMILY PLANNING BEHAVIOR 

The Urban Fertility Survey contains responses dealing with several family 
pianning methods. The first is an index of contraceptive knowledge in which 
, score is given for each method of contraception that the respondent can 
identify. Furthermore, the weight assigned varies according to the reliability 
of each method as follows: 1) knows no method, 2) withdrawal, 3) rhyim 
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Thble 8 
Average Number of Surviving Children Per Wife,'
 
By SORG and Age Group*
 

SORG
 
Age Group
 

I 2 43 5 Total 

20-24 2.13 1.872.05 1.07 .50 1.79 
(1.13) (1.49i (1.26) (G.80) (J.08)
 

25 - 29 3,74 3.47 2.48 3.10 2.25 
 2.83 
(1.56) (1.53) (1.49) (1.14) (1.08)
 

30-34 4.31 4.54 2.91
3.75 3.41 3.88 
(2.45) (2.15) (1.45) (1.93) (1,.47)
 

35-39 5.44 4.36 4.32 3.6! 3.54 
 , 4.28 
(2.29) (3.18) (2.41) (2.25) (2.14)
 

40-44 5.78 4.40 3.76
5.35 4.00 4.67 
(3.04) (3.14) (2.%) (2.24) (2.13) 

45-49 5.39 4.89, 4.50 2.80 3,22 4.42 
(3.23) (3.41) (2.55) (1.14) (1.88) 

Total 4.64 3.97 3.60) 3.12 2.78 3.61 

ANOVA 

Source of Degrees of 
Variation Freedom Sum of Squares Mean Square F 

SORG 4 404.57 101.14 11.794*
Age Group 5 1.219.23 243.85 28.42** 
Interaction 20 48.48 2.42 0.28 
Error 1.279 10,979.10 

Total 1,308 12,651.38 

*Standard deviation ,in parentheses, 

144 

http:12,651.38
http:10,979.10
http:1.219.23


FertilityDeterminants in Costa Rica 

or douche, 4) chemical jellies, 5) condom, 6) diaphragm, 'and 1) pill. The 
resulting index is the sum of the weights, and'the score can range from I 
(none of the~nethods is identified) to 30 (all methods are identified). The 
estimated values of'the index range from an average, of 9.7 to 17.5 'across 
SORGs. The variation across age groups is small. The statistically signifi
cant differences among ORGs indicate that the level of education, one of 
the criteria used in the SORG classification, varies positively with knowl
edge of contraception, thus confirming other researchers' findings along 
these lines. (Stycos 1970) More education presumably not only enhances the 
woman's knowledge about the avai.ability of contraception, but might also 
increase her awareness of the benefits from controlling fertility through 
contraception. A more educated woman is also more likely to accurately 
evalute the advantages and shortcomings of alternative contraceptive tech
niques, and thus to use more effective contraceptive methods. 

Therefore, level of education, knowledge about contraceptives, and actual 
use of contraceptives are likely to be positively correlated. Accordingy, an 
index of actual contraceptive use by SORG and age group indicates that the 
weights are identical to those of the index of contraceptive knowledge de
scribed above. Both SORG and age group classifications are highly statisti
cally significant, with women in the higher-status SORGs showing more 
actual use of contraception than women in the lower-status SORGs. The 
range in values across SORGs is 3.0 to 602. Age group differences are also 
clearly evident. Women ages 20-39 (average index score 4.8) use more 
contraception than older women ages 40-49 (average index score 3.3), which 
implies that family planning practices are becoming mor-. integrated into the 
Costa Rican lifestyle, at least in the capital city, by perri~eating the environ
ment of younger women belonging to higher SORGs. 

Based on these two contraceptive indices, CELADE has developed a 
composite index of family planning status. This index measures along a 
discrete scale of I to 10 with the following code: 1,the woman uses a modern 
method of contraception and takes no chances; 2, the woman uses a modern 
method of contraception but takes chances; 3, the woman uses atraditional 
method of family planning and takes no chances; 4, the woman uses a., 
traditional method of family planning but takes chances; 5, the woman now 
uses no method, but in the past has used a modern method; 6, the woman 
now uses no method, but in the past has used a traditional method; 7, the 
woman has never used contraception, but knows about a modern method; 8, 
the woman has never used contraception, but knows about a traditional 
method; 9. the woman knows ,iocontraception method, but accepts the, 
principle of family planning; and 10, the woman knows no contraceptive 
method, and does not accept the principle of family planning. Obvioust f, the 
higher the value of the index, the less prone the woman would be to ,Ising 
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contraception effectively. Estimates on the value of this index by SORG and 
age group reveals that the values of this index vary inversely with SORG 
status and positively with age as anticipated. Values range from 5.75 to 4.20 
across SORGs and from 4.88 to 6.72 across age groups. Both SORG and age 
group variations are statistically significant, again indicating that younger,
higher-status households are the most effective family planners-

Cultural Attitudes 

In less developed, transitional countries like Costa Rica. traditionalism 
plays an important role in many aspects of life. Thus, the adoption of means 
of contraceptior by couples may conflict with traditional values. Other 
things being equal, it could be expected that those socioeconomic reference 
groups in which the use of contraception is more widely practiced are less 
traditionally oriented than other groups in ,vhich contraception is less wide
spread. The Urban Fertility Survey includes an index of household 
traditionalism measured along a I to 9 discrete scale; lower scores on this 
scale represent a lower regard for traditional values by the respondent,'while
higher scores are indicative of more traditionally oriented values. Estimates 
of this index reveal that traditionalism declines fairly steadily as the status of 
the SORG increases (values range from 6.02 to 4.44) which conforms to the 
expectation that SORGs relatively high in use of contraception also should 
record relatively low traditionalism scores. The'age group classification is 
also statistically significant for the index of traditionalism but, surprisingly, 
on average, younger households score more traditionally oriented values 
than older households (range is from 6.06 to 5.22 from younger to older).
This finding apparently conflicts with the fact that younger couples practice 
contraception more commonly than older couples. 

Another measure of traditionalism in the Urban Fertility Survey refers to 
the geogiaphic origin of the household. Other things being equal, the value 
systems of individuals now living in large metropolitan areas but born and 
raised in small towns or rural areas might be expected to be rrure tradition
ally oriented than the values of individuals born and raised in large cities. As 
Freedman and Slesinger (1961) point out, attitudes toward contraception and 
fertility among rural immigrants in an urban population are affected by both 
the cultural patterns of their farm origins and those at their urban destina
tions; the degree of adoption of contraception attitudes is expeCted to de
velop out of a modificat;on of rural values under the impact of urban living
and urban attitudes. Two r-oxies are used to determine the g'eographic 
origin of the household. These are dummy variables that record whether or 
not the husband and the wife were born in a small village or rural area. These 
percentages clearly indicate that, both for, husbands and wives, birth in a 
rural area or small village is closely and positively associated with member
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ship in the lower-status SORGs, the level of statistical significance being 
0.01 in both cases. The percentages vary from 31.4 percent to 8.6 percent for 
husbands and 48.4 percent to 7.4 percent across SORGs. These findings, of 
course, also support the generalization that rural origin is positively as
sociated with traditionalism and negatively associated with the adoption of 
family planning practices. With respect to age classification, little in the way 
of a definite pattern exists, while age group differences lack statistical sig
nificance for the wife. The age-SORG interaction effect, however, is signifi
cant for both husband and wife. 

Role of Women in Society 

This section primarily deals with cultural attitudes regarding the role of 
women in Costa Rican society. Before examining these findings, the actual' 
patterns of employment outside the home of the 1,309 married women in the 
Survey are briefly discussed. Female labor force participation is measured 
by a dummy variable recording whether or not the woman was employed 
outside the house for 30 hours or more per week. The results show that 
neither age classification nor the interaction effect is statistically significant 
in determining female labor force participation. But, on average, the rate of 
female participation is higher among higher-status SORGs than among 
lower-status SORGs, inter-SORG differences being statistically significant 
at the 0.01 level. The range is from 4.4 percent to 16 percent across SORGs. 
Of course, this pattern implies that female participation rates and use of 
contraceptives are correlated. To the extent that having and raising children 
is an activity incempatible with female employment outside the home, (Eas
terlin 1969) working women tend to be more motivated to engage in family 
planning than women who do not work outside the hone. 

These results are entirely consistent with and supportive of the earlier 
findings from the analysis of the census data. Thus two entirely different 
data sources reveal identical participation trends: Participation rises very 
significantly with SORG status, and also peaks in the younger age brackets 
(30-34, in both censuses, 25-29 years in the survey). One interesting difference 
between the two analyses, however, is that, for all SORGs and age brackets 
together, the overall participation rate in the census (8.3 percent in 1963, 
10.3 percent in 1973) is lower than in the survey (11.3 percent in 1965). Of 
course, this difference undoubtedly reflects the higher rate of female partici
pation in work outside the home that is characteristic of urban areas relative 
to smaller towns and the countryside. 

The first cultural attitude toward the role of women in society discussed 
here deals with responses to the question of whether or not a woman should 
have the same opportunity to work outside the home as i man. An analysis 
of the dMta reveals that relatively more women in higher-status SORGs (84.4 
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percent) sharq this egalitarian belief than women in lower-status SORGs 
(75.5 percent). This result is not surprising since it was earlier concluded that 
women in higher SORGs have a higher rate of both labor force participation
and family planning than do women in lower SORGs. It is surprising, how
ever, that age group differences are not statistically significant since younger 
women in developed countries like the United States are often in the fore
front of those demanding equality and justice for women. It wi!l be recalled, 
however, that age group differences in rates of female labor force partici
pation in Costa Rica are not statistically significant, which may be related to 
the lack of statistical significance for age group differentials in this case. 

Another proxy attempting to quantify attitudes toward the role of women 
in society refers to the belief that female labor should be confined to domes
tic tasks. Approximately one-third of the women in the survey sample re
sponded affirmatively, with women in lower-status SORGs responding posi
tively far more than women in higher-status SORGs. Differences by age 
group continue to lack statistical significance. Another proxy measuring 
responses to the question of whether or not married women should partici
pate in the labor force lacks statistical significance for both SORG and age 
group classification. However, an interesting point emerges when compar
ing the pattern of responses with actual female participation rates. In every 
single SORG-age group classification except one, the percentage of women 
who believe wives should work outside the home exceeds the percentage of 
women (wives) who actually work outside the home. Moreover, the values 
of these differences are generally greater the lower the SORG; the percent
age differences are 0.087 for SORG 5, 0.162 for SORG 4. 0.114 for SORG 3,
0.162 for SORG 2, and 0.264 for SORG 1. This trend may imply the exis
tence of either some labor markc t entry barriers or a degree of concealed 
unemployment in Costa Rican labor markets that limits the ability of women 
from actually finding employment. If this interpretation is valid, these dif
ficulties in finding work are greater for women with less education and lower 
socioeconomic status than for women with more education and higher so
cioeconomic status. (Carvajal and Geithnmn 1975) 

FINDINGS 
The enpirical analysis of the Urban Fertility Survey data in this chapter

shows several clear-cut trends as SORG rises. In moving from lower to 
higher SORGs, fertility itself steadily declines; women are more informed 
about and actually use more contraception; they are more aware of the 
advantages Of family planning; the rate of female labor force participation 
goes up; women become less traditional in life style; and they more com
monly advocate female roles that tend to be competitive with the traditional 
role of having and raising children. As the age of the women increases, use 
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of contraception (both past and present) decreases; women seem less aware 
of the advantages of family planning; and the level of traditionalism declines.

With few exceptions, the SORG-age interaction effect lacks statistical 
significance. One inconsistency appears when analyzing age group dif
ferentials: Although younger women appear to see themselves as more tradi
tionally oriented in life style, their past and present usage of contraception
exceeds that of older womii. Perhaps this apparent contradiction is ex
plained by a difference ot perception of family planning between older and 
younger women. It may be. that the adoption of family planning implies
breaking away from traditionalism and conservative thinking for older wom
en, but that among younger women in Costa Rica the use of contraception is
simply a commonly accepted fact of life not perceived to be in conflict with 
other traditional values. 

Thus, the empirical findings in this section are, in general, consistent both 
among themselves and with the results presented previously. One particular
value of the findings is that they help explain, in terms of actual family
planning differentials, the manner in which women in higher-status SORGs 
and younger women achieve their lower fertility rates. Moreover, several
cultural attitudes that probably encourage the receptivity of women to fam
ily planning emerge in the empirical findings. In particular, there are clear
SORG and age group differentials dealing with female work experience and 
attitudes toward work outside the home which tend to conflict with the 
traditional female role of childbearing and rearing. 

SUMMARY AND POLICY CONCLUSION 
Between 1963 and 1973 Costa Rica experienced a substantial drop in

fertility. This fertility decline is analyzed in this study through an economic 
model of fertility that focuses on the demand-for-children concept. Fertility
outcomes are seen as varying systematically with variations in the individual
household's environment, broadly conceived to include economic, social, 
and cultural pressures.

The value of the economic approach to fertility analysis depends upon its 
ability to explain fertility differentials in terms of changes in resources and 
scarcities and to go beyond undefended statements about taste differences. 
(Ben-Porath 1973) An extensii e and rigorous empirical analysis is applied inthis study to 1963 and 1973 Costa Rican Censuses data to explore the effects 
on family-size decisionmaking of three constraints simultaneously; these are
the income, relative price. and status constraints. The study finds 'broad 
empirical support spanning six age groupings across both census years for
the main hypotheses of the demand-for-children approach. The income,
relative price, and status constraints all seem to play an important functior 
in determining the number of children couples desire. 
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According to cnsus data, higher-status households ha",., a smaller family 
size, measured as the number of children aged 0-15 years living with their 
mother, than lower-status households in every age grouping. For every 

,SORG (socioeconomic reference group), measured fertility rises from 
younger to older age groups, reaches a peak in the 30-39 age range, and 
declines thereafter. The measured fertility deciine during the 1963-1973 de

- cade was centered within the youngest age groups; but for all younger wom
en, the decline was greatest for members of the highest-status SORGs. 

While the empirical results reveal that fertility in lower-status SORGs 
exceeds fertility in higher-status SORGs, the censuses also show that in
come rises as SORG status rises. From this. fertility-income relationship, it is 
clear that, when considering the entire population and not controlling for 
other variables that capture price effects, fertility tend, to decrease as in
come rises. However, when other variabl:s for price eff,.cts are controlled, 
the regressions show a statistically significant positive coefficient for the 
income variable. That is, within each SORG, regardless of age bracket, and 
within each age bracket, regardless of SORG, fertility tends to rise as income 
rises. Households that earn income above the SCRG's average income are 
able to maintain SORG status through the consumption of target goods and 
have a larger number of children as well. Thus, the empirical evidence from 
the 1963 and 1973 censuses contradicts the hypothesis that the importance of 
status consumption goods increases so dramatically as SORG status rises, as 
to force higher income families to reduce the number of children reared in 
the household. However, the income elasticities of fertility are substantially 
less than unity, which implies that the pressure to consume non-child goods 
is great. Finally, the income elasticities in :1973 are noticeably higher than in 
1963; this indicates that, within a particular SORG, the pressure to consume 
othergoods out ofa given income reduced fertility less in 1973 than in 1963. 

The empirical findings support the hypothesis that female work experi
ence outside the home acts as a deterrent to fertility, prob tbly through the 
higher opportunity costs associated with working wives having and raising 
children, relative to wives not employecd outside the home. Children of 
higher-status households seem to be a more time-intensive commodity, at 
least with respect to the mother's time, ,than are children of lower-status 
households. Thus, as SORG status increases a greater incompatibility exists 

*between having children and working outside the home. The negative effect 
of female labor force participation, on fi:rtility generally is strongest for 
women in the 25-34 age groups, wh~ch correspond to the years in which most 
women zaise young children. 

Another proxy used to ascertain the impact on fertility of child-related 
costs is the ratio of nonnucle-i, family members to total members in the 
household, which approximanes the incidence and magnitude of the 
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extended-family structure. The negative signs of the elasticities of this vari
able indicate that the extended-household structure constitutes a greater net 
drain onfamily resources than does a nuclear-household structure; this in
fluence also outweighs any positive effects of the extended-household struc
ture on fertility that might be associated with lowering the full costs of 
raising children. The negative sign of the elasticities implies that the pre
sence of the extended family and maids in the household are a poor substi
tute for the mother's time devoted to the child. The absolute values of the 
elasticities, however, are very low for 1963 and drop even more in 1973, 
which raises doubts concerning any major impact on fertility of changes in 
family structure. 

The empirical findings related to geographical place of residence conform 
to expectations insofar as the estimated values of the coefficients for urban 
residence are negative. This implies that children in urban areas are a more 
expensive commodity and/or their net return as a factor of production is 
lower than in the countryside. This negative effect becomes more pro
nounced as we progress from lower to higher SORG and from younger to 
older age group. Some interesting changes over time can be observed; a 
weaker negative effect of urban location on fertility existed in 1973 relative 
to 1963 among lower-status and younger households, but a stronger negative 
effect occurred among higher-status and older households. 

The findings also show that, among lower-status SORGs. membership in 
the social security system in 1963 acted to subsidize maternity and children's 
medical expenses; the lower the SORG, the more important was the effect of 
this suvsi iy in having and rearing children. For the highest SORGs in 1963, 
however, the positive subsidy effect was replaced by a negative effect of 
membership: this negative effect indicates that membership in the social 
security system for these couples i, as associated with lower fertility proba
bly because these couples rely less on children as a way of "investing" in 
their old age security. We can describe this aspect of social security mem
bership as a replacement effect, the couple replacing one form of old age 
protection (having a large number of children) with an alternative form 
(membership in a public institution). Both the subsidy and replacement ef
fects of membership in the social security system tend to become more 
powerful as age increases. The social security coefficients in 1973 show a 
decreasing trend from lower- to higher-status SORG, although the signs for 
the highest SORGs have become positive. The change from negative to 
positive sign in the coefficients for the highest SORGs between 1963 and 
1973 may be attributed to the relatively large influx of new social security 
system participants between 1963 and 1973 who apparently used member
ship in the program partly as a subsidy for having and rearing their offspring. 
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The statistically significant positive signs of the coefficients recording
availability of sewer or septic tank as toilet facilities support the hypothesis
that better sanitation stimulates higher fertility levels. This effect seems to 
grow stronger as we move from lower to higher SORG and from younger to 
older age group, but the positive effect weakens slightly in 1973 relative to 
1963. 

Finally, the positive signs of the dwelling-ownership variable accord with 
the hypothesis that an increase in the household's stock of nonhuman wealth 
increases the demand for children. The positive effect of wealth on fertility is 
greater for higher-status SORGs and older households than for lower-status 
SORGs and younger households. The positive wealth effect, however, ap
pears to have weakened somewhat in 1973 in relation to 1963. 

An alternative statistical model that utilizes the whole population sample
without prior classification by SORG is also tested. Strikingly, the income,
wealth, and social security variables lose their previous statistical signifi
cance, which provides strong circumstantial evidence that the SORG empir
ical model is a more valid specification. Moreover, the usefulness of the 
SORG model as a valuable refinement in explaining fertility differentials is 
also supported by a comparison of the F-ratios and coefficients of multiple 
determination of the two models. 

Census results from 1963 and 1973 are consistent with the findings of a 
1965 San Josd Fertility Survey that provides specific, highly detailed data on 
fertility experience, contraceptive knowledge and usage, and female at
titudes along several dimensions relevant to fertility analysis. As is also 
shown by the two censuses in moving -from lowcr-status to higher-status
SORGs (that is, as employment status and formal educational achievement 
rise) measured fertility declines and female participation in the labor force 
increases. In addition, the Survey shows that as socioeconomic status rises, 
women know about and actually use techniques of contraception more of
ten; women are more aware of the advantages of family planning; women 
become less traditional in their life styles; and women more commonly 
advocate female roles that tend to be competitive with the traditional role of 
having and raising children. The empirical findings also point to some in
teresting differentials related to age. As the age of the woman increases, 
both past and present use ofcontraceptive methods decreases; women seem 
less aware of the advantages of family planning; and the level of 
traditionalism declines. An apparent inconsistency appears in that, although 
younger women see-themselves a§ more traditionally oriented in life style,
their past and present use of contraception exceeds that of older women. 
Perhaps this apparent contradiction is explained by a difference of percep
tion of family planning between older and younger women. It may be that for 
older women, the adoption -of family planning implies moving away from 
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traditionalism and conservative thinking; but among younger women the use 
of contraception may tend to simply be a commonly accepted fact of every-,
day life which is not felt to be in conflict with other traditional values. 

Probably the most important single reason behind economists' renewed 
interest in population theory, modeling, and empirical testing are the needs 
to properly formulate population policy and to develop efficacious 
guidelines for such policy. Lacking precisely formulated microfoundations, 
the family planning effort in the past all too often has focused on devising 
mechanical, inexpensive, and morally acceptable measures to prevent preg
nancies directly, rather than on seeking an understanding of the fundamen-' 
tal reasons that underlie parental desires to have children. The Costa Rican 
family planning program probably has played an important role iaaccelerat
ing the fertility decline experienced in recent years. However, it appears that 
the decline was already underway when the program was formally estab-. 
lished in 1968. In other words, the major factors accounting for the recent' 
fertility decline lay on the demand-for-children side; otherwise the family
planning program would not have encountered propitious circumstances for 
its developmnt and its operation would have been less successful. The 
provision of family planning clinics and the dis,ribution of birth control 
devices are clearly insufficient conditions for bringi,,g about a broadscale 
fertility decline. Apart from the morality 9f the issue, litile in recent histori
cal experience has proven to be more futile than to atten,i: !odistribute 
contraceptives among people who do not wish to use them and who have.no 
felt need to adopt their use. Couples first must want to reduce family size.' 
and only if they feel themselves better off in some way by having smaller 
families can they reasonably be expected to do so. Modern family planning
and birth control measures primarily make it easier for couples to accom
plish this end. 

There is, of course, nothing in this view that impugns in the slightest 
degree the usefulness of programs designed to reduce couples' ignorance
about birth control techniques or to provide contraceptives to~those who 
desire to use them. Clearly, however, further research isneeded to evaluate 
the impact of the Costa Rican program and to study the socioeconomic 
characteristics of its participants. The establishment of SIDESCO (the Costa 
Rican Service Statistical System) as the centralized unit respoisible for data 
collection on family planning has improved the data base of the program
considerably and provides the infrastructure necessary to conduct further 
research. But if socioeconomic considerations strongly impinge on family
size decisionmaking, whilch is the viewpoint stressed in this study, then 
policies and family planning programs designed to lower fertility rates can 
anticipate ahigher degree of success only when they strike directly at par
ents' basic socioeconomic motives for having children. 
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One major policy implication of the present analysis of Costa Rican fertil
ity must be that either governmentally limiting or removing individual free 
choice in the very personal areas of family size det&mination is neither 
necessary nor justified; on the contrary, reasonable interpretation of recent 
past Costa Rican fertility evidence substantiates the assessment that, in a' 
sense, an expansion of individual free caoice is appropriate. The Costa Rican 
society seems to have demonstrated an immense potential to adjust its fertil
ity rate, without significant governmental interference, to emerging situa
tions and changing economic and social priorities at the level of its individual 
households. Moreover, this trend of declining fertility might be predicted to
continue into the future as the country continues on its development path;
the analysis seems to suggest that, as development proceeds, a weakening
demand for children (coupled with increasing coverage by family planningprograms) could lead to further reductions in fertility level, especially among
lower-income and lower-education households. Several bases can be offered 
for this prediction. As the benefits of having children decrease relative to
the consumption of goods and services that are competitive with children for 
a fixed household budget (such as consumer durable goods, entertainment,
travel, and so forth), a substitution away from having children toward these 
alternative goods and services would occur. 

Another lactor pointing to further fertility reductions is that the economic 
costs per child could rise in terms of both out-of-pocket expenditures and
opportunity costs, in part because of a growing preference by parents for 
higher-quality children. Insofar as children seem to be a time-intensive 
commodity, growing female participation in the labor force will act as an
increasingly powerful limitation on fertility. Also rapid urbanization, which 
the country has experienced in recent years, is likely to continue, perhaps 
even at an accelerated rate; children are notably more expensive to raise in 
an urban milieu than in rural surroundings, and they ar- less valuable to their 
parents as economic agents'in an urban setting than in a rural environment
where farming without a large amount of free labor (that is, children) often is 
impossible. Finally, declining levels of mortality are likely to continue, al
though not so markedly as in the pzst; hence uncertainties in the family

formation process will be further reduced 
with a consequent reduction in
 
parents' need to compensate for the deaths of children with additional births
 
so as to achieve a desired number of surviving children.
 

POPULATION POLICIES, EXPLICIT AND IMPLICIT 
The preceding discussion of fertility as a self-regulating phenomenon

within the framework of family-size dcciionrtiak;ng by individual couples
does not imply that no role exists for, an acti,,; population policy. The 
Costa Rican government can indirectly affect hou:lehold demand for chil
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drst by promoting selective changes, in certain" features of families) envi
ronments. Individual free choice can be respvcted within a framework of 
nonc;ercive government interference. There is considerable difference be
tween governmental regulatory activities, on the one hand, and repressive or 
prohibitive legislation, on the other. The idea of restrictions, limitations, and
guiding influenceii Leing placed on individual freedom, in a liberal way, is 
not unfamiliar in ixlern political democracies like Costa Rica. (Carvajal 
and Geithman 1975)

The Costa Rican govcrnment can pursue liberal fertility"reduction policies
in four general areas, all of which fall short of using the coercive power of
the state to promulgate repressive fertility legislation. The first two areas 
arc, in c-ipsule form, 1)simple communicatior: with people to influence their 
fertility behavior-for example, long-term programs in sen and family life 
education, mass media programs to inform people that family planning is 
possible and services ai o available, mnedia campaigns to emphasize the posi
tive virtues of small families; and 2) public provisioi1 and support of medical 
nleans of contraception, abortion, and family planning programs-for e;;am
pie, expanding formal family planning cliics and hospital postpartum ser
vices, upgrading informal and commercial institutions that provide family 
planning advice and supplies.

Thus far, the Costa Rican public sector has operated only in these two 
areas of fertility reduction, and has utilized some, but not all, available 
techniques. These limited activities could be supplemented by aggressive
policies to increase the availability of family planning facilites, as well as
information about the costs and benefits involved in preventing births 
through the public schools, agricultural extension agencies, social security 
system offices, and so forth. 

Of course, even when provided withou! charge, birth control devices and 
family planning information are not cost-free to their potential users. That is,
it may be quite expensive in terms of search costs for couples to seek out and 
acquire modern contraceptive knowledge and methods that are more reliable 
or convenient than traditional methods of birth control. These private search 
costs are probably highest in more traditional and isolated rural environ
ments. For this reason, public efforts to expand the flow of-information
and contraceptive devices could be concentrated on the most traditional
rural areas although it is more costly to do so. Based on the prelpise that 
the . 3stacle represented by privat6iy borne search costs is considerably lower 
in cities, public efforts in the urban areas probably could be less aggressive
than in rural areas. These interpretation, cannot be much more than edu
cated guesses at this moment because a detailed cost-benefit study of the
provision of family planning services in Costa Rica is needed. Such a study
should focus on differentials in the costs and benefits of family planning 
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programs in rural versus urban geographic areas. The effects such public 
programs have on private search costs should be a crucial vector in such a 

.

study... 
-The view emphasized here is that a sine qua non of any family plari.ing 

program is that couples must want to reduce family size. The empirical 
.evidence in this study seems to substantiate the interpretation that the 
dramatic Costa Rican fertility decline was dominated by factors operating on 
the side of couples desiring to have fewer children. The remaining two of 
the four possible areas proposed for a liberal fertility reduction program 
operate precisely on'this demand side of the population equatioal. Public 
policy can be designed to 3)alter the mix of explicit economic incentives and 
disincentives so as to encourage smaller family size and 4) help alter existing 
sociocultural institutions and opportunities, which, in turn, can be expected 
to change the balance of economic incentives and disincentives to have 
children. 

IWith regard to explicit economic incentives, the tax structure could be 
altered to allow for fewer exemptions and deductions per child born past a 
certain date, thus increasing the tax burden on parents of future babies (or, 
more realistically, to reduce the existing tax subsidy to parents). Addition
ally, a new direct tax for each child born to a couple is a possiblity, as is a 
direct public subsidy to each couple for every childless year. Cash sums 
could be paid for a vasectomy, as has been proposed in some Asian coun
tries. Higher priorities in public housing schemes for large families encour
age larger families and should be abolished. 

Other researchers have pointed out that the psychological, social, and 
economic rewards that children provide may be important when non-familial 
institutions do not respond to the needs of poor people. This lack of respon
siveness of non-familial institutions may lead -parents to depend on family 
and kin as a means of providing economic security in old age, even when 
these individuals are also under economic stress. This view, of course, 
emphasizes the need to extend a publicly funded, institutionalized system of 
social, security to the least economically advantaged in society. The findings 
in this study,,however, show a positive relationship beiween social security. 
participation and fertility. Apparently, membership in Costa Rica's social 
Security system now helps: subsidize maternity and child medical expenses, 
This pronatalist effect should be reversed by eliminating all maternity and 
pedistric Coverage from the social security plan. 

Parents also now lenjoy subsidization, of childrearing 'costs through pub
licly funded education for the young. -Requiring parents to pay the full costs 
of educating their children, plus enforcing a requirement for universal 
compulsory'school attendance would help tip the scale of economic incen
tives toward having fewer children. 

156 



FertilityDeterminants in Costa Rica 

Changes in the broad forms of existing sociocultural institutions and op
portunities also can effect the income, price, and status constraints on family

fertility decisionmaking, although the effects of new policy initiatives may
 
be more indirect than those discussed above. A major policy recommenda
tion based on dhe empirical work in this study is the importance ofencourag
ing female labor market participation outside the home. The association
 
between a woman's work experience outside the home and her fertility is a
 
clear and strong negative. Legislation or common practice'that tends to bar
 
or discourage women from entering certain employment areas, or that
 
penalizes them with discriminatory wages should be'eliminated.'
 

The findings showing a notable discrepancy between the percentage of
 
women who believe women should work outside the home and the percent
age of women who actually work outside the home are disturbing; the former
 
percentages are greater than the latter for all SORGs, and the values of the
 
differences are greatest for the lowest socioeconomic groiups, These per
centage differences may suggest the existence of either some labor market
 
entry barriers for women or a degree of concealed aggregate unemployment
in Costa Rican labor markets, The difficulty, of course, is that provisions for
 
increasing female employment op-ortunities and wages cannot be merely

legislated; they must be part of a broader development program in whichithe
 
overall demand for labor is increased in a way that unemployment and 
underemployment are reduced for all Costa Ricans, male and female alike.
 
Little comment on the difficulty of establishing such a development
employment program is necessary, for it is the most fundamental problem in
 
all less-developed countries. (Simmons 1976) 

Female participation in the labor force also coud.be encouraged through a 
program that subsidized older 'girls and young women to continue their 
educations and de velop career aspirations beyond those pertaining to home
life and family-raising. N,oreover, an expansion of career objectives beyond
traditional cottage indu,iry or farm work is important; when women's eco
nomic activities are c,nfined to cottage industry and farm work, even 
though performed for,'wages or outside the home, they tend to be more 
compatible with childrearing since both activities can be performed at the 
same time. 

Subsidized child daycare ceaters tend to break down the econonic incom
,patibility between having children and working outside the home; there
fore, these probably should not be publicly subsidized. Daycare centers defi
nitely should exist, however, so that mothers can work outside*the 'home; 
but the cost of placing a child in , center should not be artifically !owered so 
that the economic incentive to avoid having a second child is not reduced for 
the working mpther. 
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Efforts to change the distribution of income through income transfers 
would tend to Oqualize the income differences among SORGs. and this 
change would probably tend to reduce fertility differentials among the 
groups. But income subsidies to the poorest echelons of the high fertility 
SORGs may have the unintentional effect of stimulating fertility. Other 
thifigs being equal, additional income may induce these groups to have larger 
families by diminishing the income constraint on family size without signifi
cantly altering either the relative price or status constraints on fertility. A 
potentially fruitful countermeasure is to aim fertility reduction campaigns 
not soley at the poorest members of society, but at the more affluent, style
setting couples within each SORG. The hope would be to alter group as well 
as individual standards peritaining not on!y to ideal family size but to con
sumption aspiration., as well. \ 

Two final policies can be identified that could be expected to affect fertil
ity through their effect9 on the costs and benefits of having children. It will 
be recalled that one motive for desiring to have ,children is the real income 
they can contribute to the family, especially if the family is engaged in 
peasant agriculture. An anti-natalist policy would, therefore, attempt to 
undercut this particular motive for desiring children by prohibiting or seri
ously curtailing the use of child labor in both rural and urban areas. The 
suggestion made earlier for enforced universal compulsory school atten
dance would automatically help dampen the possibilities for parents to reap 
economic reuirns from employing their children. 

The stron6j negative association found in this study between fertility 
and residence in a urban environment could be employed as an important 
ingredient in a fertility reduction program. Rather than perceiving only 
difficulties stemming from the recent rapid urbanization in Cost4 Rica, the 
positive effect of this trend on reducing fertility should be recognized. Public 
measures could be designed to encourage urbanization, particularly if some 
of the more serious negative aspects of rapid urbanization could be dealt 
with. Economically, the negative aspects of rapid urbanization largely have 
to do with insufficient urban job opportunities and consequently very high 
urban unemployment rates. Thus, one antinatalist policy would be to de
velop an aggressive government program fos urban employment that would 
increase the population flow out of the rural backlands into urban surround
ings. Of course, once a pro-urbanization scheme were agreed to and 
adopted, incentives to speed-up urban in-migration through public subsidi
zation of relocation costs could be easily designed. A large body of literature 
exists that deals with the responsiveness of migration'decisionmaking to the 
perceived economic costs and benefits of relocating (Carvaial and Geithman 
1974)., , 

Finally, it must be recognized that some Gf the conceptual and empirical 
variables used in this study are very crude and more refined measures mu~t 
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be developed for explaining differences in fertility within the, demand-for 
children framework. Models of household decisionmaking need to be ex
tended, especially to incorporate additional endogefious allocative choices, 
nonlinear demand relationships, and dynamic behavioral processes. In par
ticular, the dynamics by which fertility and consumption norms are estabZ 
lished and disseminated within SORGs need to be further investigated if 
SORG classification is to be useful for policies aimed at changing tastes and 
preferences. Furthermore, the process by which individual families climb 
the socioeconomic status ladder needs to be investigated to predict confi
dently the fertility outcome of income redistribution policies. , 

Despite its many shortcomings' the demand for children approach to fertil
ity employed in this study broadly corroborates the view that human fertility 
adjusts voluntarily to environmental conditions. Changes in'fertility can be 
expected to come about in response to changing environmental conditions 
within limitations posed by income, relative pricc, and status constraints. 
Nonetheless, although the economist's framework adds important new in
sights into numerous aspects of reproductive behavior, a great deal more 
remains to be learned about the limits as well as the potential value of 
economic analyses of fertility. 
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Economic Development and Fertility Change 

Alan Sweezy 

Abstract 
The hypothesis that a large measure of economic development must take place in a 

country before significant drops in fertility can be expected is refuted time and again by 
the historical record. During the nineteenth and twentieth centuries, nations in Europe 
which remained economically backward even by the standards cf today's developing 
countries, nonetheless experienced the demographic transition from high to low 
fertility. Sweezy argues that such differing patterns of demographic evolution proba
bly have more to do with the persistence of traditional modes of thought and behavior 
than with changes in socioeconomic conditions. 

People in poor countries-and poor people in rich countries-have large 

families, according to the currently dominant economic determinist view, 

because children are a valuable asset. Such behavior is based on rational 

calculation. Given the conditions under which these people live, they believe 

that the benefits of having many children outweigh the costs. Economic and 

social development effects a change in their behavior, creating a new set of 

conditions under which to live. The new conditions shift the advantage from 

large to small families, and people, who act rationally, and can perceive where 

their best interests lie, modify their behavior accordingly. 
If this explanation of fertility change is accurate, a close relationship over 

both time and space should exist between economic and social conditions and 

fertility levels. It is assumed that adequate proof of such a relationship is 

ICP social scientist David N. Holmes helped prepare this study for publication.Note: 
Correspondence may be directed to Dr. Sweezy at the CALTECH Population Program, 
California lntitute of Technology, Pasadena, California 91109. 
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provided by the current low fertility in the highly developed countries of the'
world and the still high fertility in the least developed countries. This positionoverlooks that in a number of developed countries, fertility had dropped to a
moderate or low level well before a significant degree of development hadtaken place. In addition, the persistence of high fertility in spite of consider
able economic and social progress, is increasingly evident. 

To demonstrate the wide degree of freedom existing in the relationship
between fertility and development, the author has compared two sets of
countries, at two different periods of time, as examples ofthe extremes of this
relationship. The first set consists of the countries of southern and eastern
Europe in the decade or so before World War 11 and the second set, the larger
countries of Latin America (excluding Argentina. Uruguay, and Chile) inrecent years. Categories ofcomparison are derived from the major conditions
of life which are thought to influence fertility. These include mortality,
urbanization, industrialization, and the level of real income. 

BACKGROUND
 
In an earlier paper, this i,' ,estigator described the determinist view offertility change. Adherents -o this view emphasize the importance of motiva

tion rather than the technology of birth control. They maintain that motivation depends on the conditions under which people live. Couples will be
motivated to limit the size of their families when. and only when, a sufficiently
high level of economic and social development has been reached. Given thisreasoning, implications for policy are clear: It is futile to iry to influence
fertility before requisite development has taken place, and unnecessary after
ward. Family planning programs, then, if not harmtul, are oflittle use. At bestthey facilitate a trend toward smaller families, but the trend must be firmly
established as a consequence of basic economic and social change. Family
planning programs can never initiate nor provide impetus for such 
change. (Sweezy 1973) 
,Despite questions raised by recent research on the history of fertility

decline, the determinist view continues to dominate thinking on both the

popular and academic levels. (Coale 1969, Teitelbaun 1975) The Bucharest
 
Conference provided a good illustration of its porular appeal. At that confer
ence, the necessity of development as a condition of fertility decline 
was

repeatedly stressed. The idea was summarized by Pierre Prandervand (1973),

in the title of his article "Develo'pnent is the Best Pill." The author states


,flatly that "the demographic history of humanity illustrates that the widespread adoption of contraception follows, and does not precede, develop
ment. Not only is birth control not a precondition of development, as certain 
neo-Malthusians would have us think, but on the contrary, economic initia
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tive is indispensable to assure antinatalist patterns of behavior." 
The same idea was expressed in one of the favorite slogans of the confer

ence. "Take care of the people and the population will take care of itself," or 
provide people with better living conditions and population growth will slow 
down of its own accord. 

On the academic level, leading demographers have recently reiterated 
support for the determinist view. In a Scientific American article Paul De
meny (1974) says, "in demographic matters as in others, people tend to act in 
accordance with their interests as they best see them." Moreover, people 
themselves are the bestjudges of what is in their best interest. It follows that if 
they have large numbers of children, the reason must be that they perceive 
their best interests to lie in having large numbers of children; and since they 
are the best judges of their interests, it must actually be ia their best interests 
to have large numbers of children. Thus their decision is grounded in the 
objective facts of life. To get them to change their behavior through education 
or by making a means of birth control readily available can have little effect 
since the effort involves trying to get people to act contrary to their own self 
interests.
 

Judith Blake and Prithwis Das Gupta (1975) distinguish between two 
schools of thought as to what leads people to curtail their 'fertility. The one 
school emphasizes contraceptive technology-the other, motivation. They 
quote Ravenholt and Chao, leading spokesmen for the contraceptive technol
ogy school, as saying, "Recent data strongly suggest that over the short run 
for developing countries today, the most important single factor in attainm,.nt 
of sharp fertility decline is the availability of effective methods of fertility 
control distributed through vigorous nationwide family planning programs." 
(Blake and Das Gupta 1975) Blake and Das Gupta belong to the motivational 
school, whose thesis is that "people will regulate their fertility only if they are 
highly motivated to do so, in which case they will actively seek out means of 
birth control and practice them diligently even if these means are bothersome 
or distasteful. This approach sees the principal causal influences on voluntary 
family size inherei . in the system of reproductive incenti,'es-in particular, in 
factors affecting the economic and noneconomic benefits of children and their 
direct and indirect economic and noneconomic costs (1975 p. 229)." Motiva
tion is not a subjective matter; it is determined by external conditions. 
Consequently, reproductive behavior can only be changed by changing the 
conditions under which people live. 

if the determinists are right, there should be a close relationship between 
levels of fertility aaid the economic and social c9jditions which accompany 
them. If, on the other hand, different levels of f6itility have prevailed at the 
same level of economic and social development--or, restated, different levels 
of development are associated with the same level of fertility-there is a 
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- strong presumption that other elements enter into the determination of fertil- , 

ity. 

FINDINGS 
The central contention of this paper is that, while development is, in a broad 

sense, an important element in the determination of fertility, the relationshipis'not a %!loseone. In fact, the relationship is loose enough to conclude that 
other factors also play a significant role.

Viewing the countries of the world in cross-section-.or one major part at aparticular moment-seems to stpport the determinist position. The least
developed countries (those with per capita income less than $200) all have
high fertility (birth rate near 40 or more) while the more developed countries(income over $1,000) all have moderate or low fertility (20 or less). A few 
years ago, according to Berelson (1974), there were few countries in betweenthese categories, but that number has been growing recently.* However, it is
still too small to provide a major exception to the rule that high fertility goes
with low income and low fertility with high income.

When the element of time is taken into account, however, the picture
changes significantly. There is still, of course, a trend toward decreasing
fertility, with a rising real income. But the relation is a considerably loose one.In fact, specified levels of fertility have been reached at widely different levels
of per capita real income-the best overall measure available of economicdevelopment. Nor are the differences confined to a few exceptional cases.

Major groups ofcountries exhibit a wide disparity in the relationship between

economic and fertility levels if one inquires as to the time when the fertility

level was first reached.
 

A striking illustration of such a disparity is afforded by comparison of the
major northern Latin American countries (Rothman 1970, Alejandro 1970)
today with the countries of southern and eastern Europe just before World
War II. The significance of this comparison has been overlooked because of
the prevailing habit of considering fertility and income in cross section ratherthan'in historical terms. Countries in southernand eastern Europe have
undergone rapid development in the last 30 years and all now have per capita
incomes near or over the $1,000 mark. But what this observation misses is the
decline in fertility in these countries before World War II, at a time when they 
were still economically poor and undeveloped., 

*"Withrespect to'ertility. the difference between developed and developing countries is fargreater than for mortality and there has been little convergence, ind-ed, at this time the birth rateis an efficient way of distinguishing developing from developed countries: there is hardly adeveloping country with abirth rate below 30 per thousand or adeveloped country with abirthrate above that figure." (p.7) 
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Tables I and 2 show the relationship between birth rates and per capita real 
income in the two areas in two different periods. Fertility in Latin America 
has remained extremely high. Table 2 may even understate the extent to 
which this is true. In Mexico, for instance, a strong pronaialist policy pre
vailed until 1973, and the Bureau of the Census in its recent Demographic 
Profile estim'ates thfit the birth rate was 44.7 in 1972, 46.3 in 1973, and 43 to 45 
in 1974, According to the determinist view, such a sustained high level of 
fertility could only be explained in terms of a low level of economic and social 
development. This level is, to be sure, still !ow compared withthe United 
States or western Europe and-as will be shown later-is still uneven in 
distribution. But the Latin American economies have been growing in the last 
three or four decades and, as Table 2 shows, have already achieved levels of 
real income equal to, or well above, those of southern and eastern Europe 40 
years ago. I I, 

Bulgaria, Greece, Poland, Hungary, and Portugal were all poor predomi
nantly agricultural countries in the period before World War II. (See Table 3 
for the proportion of the labor force engaged in agriculture.) Their per capita 
income and product were less than those of the poorer Latin American 

Table 1 
Income and Fertility, 
Southern and Eastern Europe, pre-World War II 

Per Capita Birth Rate,' 
National Income" 
in 1967 Dollars 1930-34 1935-39 

Bulgaria 180 30.3 '4.1 
Poland 197 28.9 25.4 
Portugal 197b 29.3 27.1 
Hungary 199 23.2 20.1 
Greece 215 30.0 26.5 
Spain 273c 27.5 22.0 

Sources: 
aUnited Nations. 1949. .saticiicalYearbook, ,948. United Nations: New York City. 
'The estimate for Portugal is for 1938. United Nations. 1954. Statistical Yearbook, 193. 

United Nations: New Ycrk City. 
cKuLnets, Simon. 1956-1957. Quantitativ¢e Aspects of the Economic Growth of Nations. In 

Economi" Development and Caitural Change. 5: 79. 
'United Nations. 1966. Demographic Yearbook, 1965. Table 12. United Nations: New York 

City. 
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Table 2
 
Income and Fertility,
 
Latin America, 1965-75
 

Per Capita Birth Rate 
National Income"l
 

in 1967 Doliars
 
1967 1971 1965-70b 1970-75
 

Brazil 266 37.8
353 37.1
 
Colombia 286 330 44.6 40.6
 
Peru 
 299 316 41.8 41.0 
Mexico 499 43.2568 42.0 
Venezuela 820 830 40.9 36.1 

SourceS:
 
'United Nations. 1972. Statistical YearbooA. 1971. United Nations: New York City.
 
,United Nations.'1974. Demographic Yearbook 1973 United Natio.s: Nuw York City.

eWorid Population Data Sheet. 1975. Population Reference Bureau: Washington. D.C. 

Table 3
 
Percentage of Labor Force in Agriculture
 

Southern and Eastern Europe Latin America,,
 

Bulgaria (1934) 80% Brazil (1970) 44%
 
Hungary (1941) 48% Colombia (1964) 47%
 
'Poland (1931) 65% Mexico (19701 39%
 
Portugal (1940) 49% Peu (1961) 50%
 

*Gre (961) 54% Verkczuela (1971) 20%
 

*Spain (1960) 41%
 

Sources:
 
Europe. United Nations, 1949. Statistical Yearbook, 1948. United Nutions: New York City.

#PerfilDemogrdfico de Me.rico. 1972, Fundaci6n para Estudios de la Poblaci6n: Mexico.
 
.atin America. Ruddle. Kenneth and Kathleen Barrows, eds, 1974. Statistical Abstract of 

Latin America, /972.--University of Cplifonda: Los Angeles. 
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countries in .9r,7 -nd less ,than half of those of Mexico and Venezuela, the 
most advanced of the northern Latin American countries. It was believed that 
1967 would allow,time for an effect on fertility to begin to appear if fertility 
were determined in any close way by economic develooment. The historical 
record as evidenced in the.e'tables'shows that factors other than economic 
development must have played an important role*indetermining the course'of 
fertility-at least, in these two groups of countries .. ... 

'A broader look at history Yso reveals wide variance in the relationship 
between levels of development and of fertility. Thanks to Kuznets' heroic 
efforts, .stimates of real income or product exist extending back into the 

'nineteenth century for a number of countries. Table 4 shows ihe reatonship 
between income and fertility, trends for England and France. In France, 

Table 4
 
lrWcorne and Fertility in Historical Perspective, France and England,
 

England France 
Per Capita Per Capita

Income, 1967 Income, 
Dollars (U.K.) Birth Rate 1967 Dollars Birth Rate 

1831-40 - - 165 29.2
 
1860-69 493
 
1861-70 35.2 292 26.4
 
1870-79 523
 
1871-80 35.4 298 25.4
 
1880-89 606
 
1881-90 32.5 356 23.6
 
1890-99 749
 
1891-1900 29.9 429 22.1
 
1900-09 806
 
1901-10 27.2 504 20.0
 

Sources: 
National income (for France net national produce). Kuznets. Simon. 1956-1957. Quantitative 

Aspects of the Economic Growth of Nations. In Economic Development anl Cultural Change. 
5:53, 59. 

Unfortunately, Kuznets gives the French estimates in 1938 francs, by which time the franc was 
'under heavy pressure and the exchange rate, as a result, abnormally low. To get Around this 
difficult) 1938 francs were converted into 1929 francs, using the French cost of living index. And 
then into dollars at the 1929 exchange rate. There is nodifficulty in the asc of the U.K. since 
Kuznets' figures are in 1912-13 pounds. 

Birth rates. Kuczynzki, R. R. 1936. The Measurement of Population Growth. Oxford, 
University Prep: New York City. France in the decade 1831-40. Kuczynski, R, R., 1931. 
Balance ofBirths Qnd Deaths. The Brookings Institution: Washingtop,, D.C. 
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fertility had started to fall either before or soon after the turn of the century.
By the 1830s it had dropped below 30. On a generous estimate, per capita 
income at that time was below $200 (in terms of 1967 purchasing power). This 
level falls within the general range of incomes in the poorest European 
countries before World War 1I, below the averageof the major Latin Ameri
can countries in the late 1960s, and far below the most advanced Latin 
American countries Mexico and Venezuela. Fertility in France fell slowly as 
the ,;onomygrew t,ver the rest ofthe century. By 1901-1910 the birth rate had 
reached,20, while per capita income was about $500. This income level is 
approximately equal to that reached by Mexico in the last decade. The 
disparity in fertility levels is, of course, striking. Mexico s birth rate is still 
twice hs h;Igh as France's was at that time, even though the overall economic 
developnent level of the two.countries is about the sarniz. 

Developmen, in England, however, followed a diffey.,,nt .ourse. Although
Kuznets' income estimates go back only to the I86N, it is reasonable to 
assume that income had been rising since at least the early part of the 
century--probablr longer. In .iny case, fertility, as is well known, had been 
on a high plateau and had shown no signs of falling until after the 1870s. 
A.cording to'Beaver (1975) it did not reach the 1830s French level until the 
1890s, by which time per capita income was some $750 (again in terms of 1967 
purchasing power).* -


Oter countries for which historical income series are available fall be
tween ,'herpolesof the French and English experience. Table 5 shows the 
income ',evels in various countries at ,the time the birth rate first dropped
below 30 for a five-year period; in fact, these birth rates'dropped permanently 
below 30. Sweden reached this fertility level earlier than England and at an 
income level closer tothat of Fra.nce than of England. Germany's fertility
decline occurred later and at an intermediate level of income. Italy's was 
much later, at a level of income which was about twice as high as that of the 
southern and eastern European countries shown above in Table I, but lower 
than Mexico's level in recc.,lt years.

Returning to Prandervand's thesis--typical of the determinist school in 
aplieral-qhat "widespread adoption of contraception follows, and does not 

Attempts to explain away the difference in pattern of fertility 'declinebetween France'and 
Englandhave not been very convincing:Beaver. forinstance, admitis that natality decline began
s1-arly in France, which was not "particulayly developed by 1875," and came late in "two of tP.
'Oat indusstrial', countries,England and the Netbcrlands.'He seeks to explain the anomaly by the
faeb that ,,%"interms ofeducation and literacy. lrance was either close to or ahead'of England

xd ltdoNetlie\'1ands circa 1900" and,2) "mortalty levels.';'. seem to liave been aboul equal in all 
of these countr!,.s in the late nineteenth century." These facts, or course. do,nothing to explain
why fertility feIl,NFrance at the besihiing of the nineteenth century and bythe 1830s was lower
than in Englan4 fifty years later.-by w'1ch time per capita income and product ,ere some four 
tiqes as large as in France at the e rtie . .Per . 
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Table 5 
Income and Fpwtility In Historical Perspective, Five European Countries 

Per Capita 
Income 

(1967 Dollars) Birth Rate 

Fraice' 
England 
Sweden 
Germany 
Italy 

65" (1831-40) 
800 (1895-04) 
304b (1879-88)
510 (1905-14) 
407 (1924-33) 

29.6 (1830-34),
.29.7 (1894-98) 
29.6 (1878-82)
28.2 (1910-14) 
27.9 (1923-27), 

"Net National Product 
"Gross National Product 

Sources: 
National income. Kuzncts, Simon. 1956-1957. Quantitative Aspects of the Economic Growth 

of Nations. In Economic Development and Cultural Change. 5:53, 59. 
Birth rates. Kuczynski, R. R. 1931. Balance of Births and Deaths. Vol. 1. The Brookings 

Institution: Washington, D.C. 

precede, development," one must ask, how much development is required?, 
If the degree of the development represented by a $200 per capita income (in 
1967 prices)' was enough to produce a marked decline in fertility in France,. 
Bulgaria, Poland, Portugal, Hungary, and Greece, why has that income 
level-and in some cases much more-not been enough in Latin America? 
The answer lies beyond economics. 

Estimates of national income or product extending far back into the past are 
subject to much uncertainty. Members of the determinist, Or motivatiotal, 
school may say that comparisons-such as those offered here have little 
meaning. If that is true, statements about the importance of developmeaf in 
gov'erning fertility'likewise have little meaning. It is senseless to 'assert 
fertility depends ,n economic and social development if there is no possibie 
way ,f measuring d,.velopment. 

Per 'apita income or product-in one or 6fother of its variants-remains-: 
the best indicator'of the economic develoornent of a country as a whole.* 
However, by itself, it does not ,vli anything about income distribution. To dte 
extent that people make decisions about fertility, they are presumably influ
enced by their individual circumstanmce. Hence, in coparing two different 
countries-or the same country at difierent periods of time-the distribition 

*The leading altcrnative is per capita energy coisuniption. 
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of income should be investigated. One country might have a larger total 
income, relative to population size, than another and yet so much of it goes t6 
a small group at the top that the majority of people are poor. In such a case, 
there would be no reason to expect fertility to be lower. 

While economic development is important in determining the material 
conditions under which people live (hen,- ;he costs and benefits of children 
which the motivational school relies on so heavily to explain fertility behav
ior), otmer objective conditions such as mortality and urbanization may play a 
role somewhat independent of the level of the economy itself. Mortality is 
Jfdected by the quality of health care, the nutrition level, and the material 
standard of living in general. There is strong evidence, especially as reported
by Preston (1975), that with the progress of both public health and individual 
medical c ' -e,mortality has fallen more than can be explained by the rise of 
real income alone. The degree of urbanization might also be different on the 
same overall level of economic development. Accordingly, both mortality 
and urbanization must be considered as possible independent explanatory
variables in connection;,;,ith the difference in fertility between Latin America 
today and southern and ea t -Europe 40 years ago. 

Mortality 

It has ofte? been suggested that the decline of fertility in the Western world 
was
in somcay a response to the decline of mortality which, in most cases, 
had preceded it (France is a possible exception.' A number of explanations 
have been advanced to, account ford this: I) With lower mortality, more 
children survive and fewer biIhs are necessary to achieve a specific family
size (which-is assumed to remain roughly constai:t over time). 2) Lower 
mortality is one compoi.ent of a higher standard of living which involves a 
different way of life and different values with respect to children. 3) The 
decline of mortality is a result of the scientific/rationalist revolution in outlook 
on life which also eventually brought about the drop in fertility. 

Before venturing into explanations of ihe mortality issue, there are two 
factual questions that must be answzred, First. how does the mortality level in 
recent ,years in Latin America compare with that in southern and eastern 
'f urope at the time fertility reached moderate to low levels there? This is 
similar to the ,question already examined with respect to per capita real 
income. Second, how does the ldg between the decline of mortality and 
fertility in the first group of countries compare w:th the lag in the second? In 
other words, has there been time eno6igh in the former group-judging by
what haj0v-0ed,in the latter-for fertility to adjust to the new level of mortal
itY? Arriaga (i970), in his study ofmortality trends in Latin America, suggests
there has not, been enoibgh time, He,thinks the rapid drop in mortality 
accounls for,fer,ity remaining high. 



Economic Development and ertility Change 

Table 6 shows, tb the contrary, that the mortality level in Mexco has been 
'low enough for some time to,"warrant a much lower level of fertility; The 
expectation of life had reached 50.in 1949-1951. This is about the level which 
prevailed in northern Europe around 1900, when the birth rate had dropped, 
below 30 in most countries. By 1960 Mexican life expectancy had risen to 59,' 
comparable to that of northern Europe in 1920-1930. 

The contrast between Mexico and zouthern Latin America and southern 
and eastern Europe is more striking. Mexico reached the 1947 Argentinian life 
expectancy level in 1960. By 1947 the birth rate in Argentina had already been 
in the low twenties for over a decade, in contrast to Mexico where it w;as still 
in the mid-forties a decade later.Likewise in Spain, the birth rate was already 
below thirty at a time when life expctinzy was no higher than it was in 
Mexico in 1940. Whaf has been said about Mexico also holds true for the other 
major northern Latin American countries. 

Table 6.
 
Expectation of Life at Birth
 

"England 
Mexico Argentina Spain & Wales France Sweden 

1838-54 40.9 1 
1861-65-39. '1861-0 43 

1895-10 29.5 1901-10 50.5 1908-13 48.51891-00 51 
1929-31 36.9 1908-23 42 1930-32 60.8 i928-33 57 1921-25 61 
1939-41 41.5 1941 46.6 
1949-51 49.1 1947 59.1 
s959-61 58.9 1959-61 66
 
1965 61.9
 

Sources: 

Me xico, Argentina. Dindmica de fit Poblacidi de, M.rlco. 1970. Centro de Estudios 
Ecen6nmico%y Dcmniograficos. El Colegio de Mexico: Mexico. 

Spain. England, France, Sweden, Dublin, Louis I.; Alfred J. Lotka, and Mortimer Spiegel
man. 1949. Length of Life:A Study ofthe Life Table. The Ronald Press Co.: New York City, 

But what about the rate of decline? As already mentioned, Arriaga argues 
that the drop in mortality in Latin America has been so rapid that there has not 
been time forfertility to follow suit. "UndJer actual Latin American social and 

demographi'c conditions, the European mortality-fertility experience could 
not have been duplicated-the different period of time involved is a principal 

2 1 1).,caue.,,' (1970 p. 
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There is a curious twist to the argument which leads the author to his'
conclusion. Arriaga first calculates from a scatter diagram of birth rates and 
life e::pectancies for a number of European countries at various times-from 
roughly the middle of the nineteenth to the middle of the twentieth century-a
curve which gives a reasonably good fit to the data. He then asks how much of 
a drop in the birth rate from the 1930s to the 1960s would have been necessary
in Latin America to produce the same relationship of births to deaths as in
Europe. In view of the fact that death rates declined much more rapidly in
Latin America, "an unprecedented decline in birth rates of Latin American
countries would have been necessary for these countries to reach the same 
mortality-fertility relationship as that registered in Europe." (Arriaga 1970 p.
201) But why the same relationship? Why didn't the drop in mortality produce 
some decline in fertility? The relevant question is, not how far, but over what'
period of time did mortality fall? If, in so many years a certain reduction of
mortality caused a given reduction of fertility in Europe, in the same period of 
time an even greater reduction of mortality would be expected to cause at 
least as great a reducion of fertility in Latin America. 

Tables 7 and 8 may be used to compare death rates and birth rates in Latin
America with those of a number of European countries. In each case the 
series starts when the death rate was approximately equal to that of Mexico in
1930. (Death rates rather than life expectancies are used since continuous 
series of the latter are believed to be unavailable for most countries included.)
Judging by the experience of the European countries studied', there has been 
,ampletime for fertility to decline in Mexico. Something other than lack of 
time to adjust to lower mortality is impeding the decline infertility. 

Urbanization 

Although demographic literature places much emphasis on the urban way
of life as a cause of reduced fertility, urbanization as such does not play an
important part in explaining-fertility differentials over either space or time. In 

;< a recent study Kuznets (unpublished) has shown that little fertility difference 
between the developed and the less'developed countrks in the world today 
can be accounted for by the difference in proportion of population living in
urban as compared with rural areas. Fertility is much lower in both urban and 
rural sectors of developed countries than in'the corresponding sectors of less 
developed countries. That more of the populatior, in developed countries 
lives in urban areas is of relatively little importance. States Kuzaets, "Be,
cause ofthe narrow range ofrural-urban difference s in fertility revealed by the
data, these intracountry differentials contribute little to the explanaiion of theWide intercountry differentials in fertility between the less developed and the

'developed regions of the world," Kuznets also observes, .. fi'rurality' is
assoiated with high fertility and 'tirbanity' with low fertility, the rural popula
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Table 7 
Crude Death and Birth Rates 

Austria 
DR BR 

Bulgaria 
DR BR 

Spain 
DR BR 

Italy 
DR BR 

Hungary 
DR BR 

1886-90 
1891-05 
1896-00 
1901-05 
1906-10 
1911-13 
1915-19 
1920-24 

A925-29 

-28.9 
27.9 
25.6 
24.3 
22.4 
20.9 
-

19-15 
14.5 

37.8 
37.4 
37.3 
35.7 
33.7 
30.8 
-

23-21 
20-17 

1891-95 
1896-00 
1901.05 
1906-10 
1911-14 
1915-19 
1920-24 
1925-29 
1930-33 

27.8 
23.9 
22.5 
23.8 
22.9 
22.9 

.21.0 
18.1 
16.2 

37.5 
41 
40.7 
42.1 
38.2 

-
40-38 
37-31 
31-29 

1896-00 
1901-05 
1906-10 
1911-14 
1915-19 
1920-24 
1925-29 
1930-33 

28.8 
25.9 
24.0 
22.1. 
24.3 
21 
18.7 
17 

34.3 
35.1 
33.2 
30.8 
29.4 
30 
29 
28 

1876-80 
1881-85 
1886-90 
1891-95 
1896-00 
1901-05 
1906-10 
1911-14 
1915-19 
1920-24 
1925-29 

29.4 
27.3 
27.2 
25.5 
22.9 
22 
21.2 
19.1 
-

17.5 
16.6 

36.9 
38 
37.5 
36 
34 
32.6 
32.7 
31.7 

-

3,-29 
28-26 

1896-00 
1901-05 
1906-10 
1911-14 
1915 
1920-24 
1925-29 
1930-33 

27.9 
26.4 
25.0 
23.8 
25.7 
20.F 
17.3 
16.2 

39.4 
37.4 
36.7 
35.1 
-

32-27 
28-25 
25-22 

Sources: 
Birth rates. Kuczynski, Robert R. 1931. The Balance ofBirths and Dea:hs. Vol. 2. The Brookings Institution: Washington, D..C. 
Death rates. Kuczynski, Robert R. 1936. The Measurementof PopulationGrowth. Oxford University Press: New York City. " 
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Table 8 
Crude Death and Birth Rates 

Mexico Colombia Peru Venezuela 
DR BR * DR BR DR BR DR BF 

1920-24 
1925-29 

28.4 
26.7 

45.3 
44.3 

23.7 
22.4 

44.6 
44,9 

26.0 
24.6 

41.2 
43.1 

1930-34 26.7 44. 1 22.5 43.3 21.9 39.9 
1935-39 
1940-44 

23.5 
21.8 

43.5 
43.8 

21.6 
20.3 

42.6 
42.4 28.8 44.5 

21.! 
19.8 

40.2 
41.5 

1945-49 
1950-54 

17.8 
15.4 

44.5 
45.0 

20.8 
18.4 

43.4 
44.0 

24.7 
22.4 

4"1.9 
45.5 

16.1 
12.3 

43.6 
44.2 

1955-59 12.5 45.8 16.0 45.1 18.6 46.2 10.8 44.3 
1968 9.4 8.5 6.7 
'1965-70 43.2 44.6 40.9 

Sources: 
All data through 1955-59. Coller, 0. Andrew. 1965. Birth Rat,'. in Latin America: New 

Estimates ofHistoricalTrndti andFltctuagtuon,. Tables 20, 41,48, 51. Institute of International 
Studies. University of California: Berkeley. 

Death rates. 1968: Ruddle. Kenneth and Kathleen lBarrows, cds. 1974. StaisticalAbstract of 
Latin America. Birth rates, 1965-1970. from Table I in this report. 

tion of the DCs are far more urban than the urban populations of the LDCs; 
and the urban populations of the LDCs are far more rural 'han cven the rural 
populations of the DCs:" (Kuznets unpublished) 

The same situation holds in the historical transitiov forn high to iow 
fertility in what are now the developed countries. In the United States, urban 
fertility, as measured by the child/woman ratio, was 845 in 1800 while rural 
was 1,319. By 1940, urban fertility had dropped to 311 and rturl to 551. Using
the standardization procedure, Bogue (1959) estimates that only 14 percent of 
the decline in overall fertility can be attributed to the massive shift of popula
tion from rural to urban areas which occurred during this ime. 

Urbanization does not help explain the difference in fertility in the present
study. As would be expected from the data already given on the propor:;en oi 
'the labor force in agriculture, southern and eastern European cot'irtes were 
even less i'rban before World War 11 than Latin American countrit:s in recent 
yma's. In Greece, for example, 45.6 percent of the population was classified as 
urban in 1928, that is, living in places of 2,000 or more. In Mexic,,,), wit14' 
slightly more restrictive definition of urban-2,500 instead of 2,000-58.7 
percent of the population was urban in 1970. (Valaoras et al. 1969) 
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Both 2,000 or 2,500 people are too low a criterion of what is urban. In 
countries where the agricultural population is often concentrated in large 
villages, places with considerably higher densities may be thoroughly rurall 
The figure of 10,000 people has been selected as a more realistic dividing line 
between what is truly an urban setting and what is rural or mixed in character. 
In 1970, Mexico was far more urbanized than Bulgaria at the tiriie fertility 
there began to reach modern levels. Forty-two percent of Mexico's popula
tion lived in cities of 10,000 or more at that time. In Bulgaria in 1934, only 17 
percent of its population lived in cities of that size. Mexico was likewise 
slightly more urban than Spain in the 1920s where 39 percent of the population 
lived in Spanish cities of 10.000 or more people. Obviously, the wide differ
ence in fertility cannot be explained on the grounds that a smaller proportion 
of the Mexican people were exposed to the conditions of life in urban centers. 

According to data in Table 9. Bulgaria provides a good example that neither 
industrialization nor urbanization is a necessary condition for a decline of 
fertility. Table 9 shows birth rates by occupation of the father. Fertility of the 
nonagricultural population was already at a moderate level in 1910-1911. But 
the fertility rate was high-at a level on par with Latin American countries
in agriculture and, as a result of agriculture'h numerical preponderance, in the 
population as a whole. The drop from 1910 to the mid-thirties was almost 
entirely the result of the decline within agriculture. Since incomes remained 
low, and mortality was relatively high, the drop must have represented the 
result of changes in attitudes and ideas rather than in the objective conditions 
of life. 

Table 9 
Bulgaria: Birth Rate by Profession of the Father 

1910-11" , 1933-3f. 

Agricuture
Mining and industry 

'44.2 
31.4 

29.0 
29-1 

Transport and communication 33.5 2B.JI 
Commerce. credit 27.1 18.8 
Science, instruction, religion, et cetera 29.0 25.6 
Public administration 28.7 20.4 

Of 176,481 births in 1910-I I, 144,275 were accounted for by agriculture (82 percent). 
Of 164,696 births in 1933-36. 129,149 were accounted foi'by tigriculture (79 percent). 

Source': 

Annuaire Statitique, 1939. 
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As already noted, a stvdy of fertility must consider not only the overall 
volume of income or output, but also its distribution. If the bulk of income 
goes to a small group at the top, while the great majority remain poor, there
will not be a significant change in fertility. The elite might limit their families 
but their reduced numbers would be too few to have an effect on the level for 
society as a whole. A comprehensive study of income distribution in the 
countries inder review here is a task far beyond the scope of this report.
Instead, investigation was made to see if in Mexico, the unequal distribution 
of income could help explain why fertility has remained so high. Mexico is an 
appropriate choice since it has been singled out as a case in point by several
writers. (Wionczek et al. 1971) William Rich (1973), for instance, explains Uh,t
although income levels are practically the same, fertility is lower in Taiwan 
than in the Philippines by the difference in degree of equality of income 
distribution which exists-and, according to the author, has been increas
ing-between the two countries. Rich believes. 

These two factors help to explain why a much gleater share of the 
iopulation appears to have reached the socioeconomic level conducive 

to reduced fertility in Taiwan than in the Philippines. Comparisons
similar to that between Taiwan and the Philippines can also be made 
between Barbados, Argentina, South Korea, Singapore, Uruguay,
Cuba, Costa Rica, or China, on the one hand, and Venezuela, Mexico,
Brazil, and many of the other Latin American countries on the other. 
(1973 p. 24) 
Sanders (1974) likewise calls attention to the fact that a sizable proportion

of the Mexican population has not shared in the benefits of the country's
impressive economic growth. He also points out, however, that a substantial 
middle class has grown up. 

The surface momentum of the economy, however, obscures a number 
of social problems revealed in the population characteristics of recent 
censuses. It is now recognized by critical public opinion that Mexican 
development has not significantly benefited a sizabl, percentage of the 
population, even though the highest earning groups have accumulated 
and invested substantial capital and an appreciable middle class has 
appeared. The "marginal" population is found among low-paid urban 
and especially rural workers and those of minimal or no education. (1974 
p. 7 ) 
Chenery and his associates (1974) have pulled together the available figures

on income distribution for a number of countries, and Mexico is in the high
inequality, medium income group in their tabulation. 

An initial distinction must be made between two pt-!ods in Mexican 
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history, the first before and the second after the Revolution. During the fir? t 
period-at least from the late nineteenth century on---;there was considerable 
economic growth. "Over the whole Profiriato," says Clark Reynolds (1970), 
"the economic growth rate was perhaps 2.6 percent per annum, compared 
with a population growth of 1.4 percent. While there is doubtless an upward 
bias in the figures owing to improving coverage of the data, this is offset by the 
disproportional growth of new sectors not included in our representative 
index, so that the general trend indicates rising production and productivity 
through most of the 35 year period." (1970 p. 23) The fruits of this progress 
however, were, unevenly divided. Reynolds goes on to say: 

What these figures do not reveal and what, in retrospect, has brought 
forth muchicriticism of Diaz's policies, iF the special character of 
economic growth during the Profiriato. Mexico was following 'he pat
tern of a typical export economy, which depends upon increasing ex
ploitation of natural resources with cheap labor and foreign capital and 
technology to expand production for overseas markets. As in many. 
other Latin American countries of the time, this type of export-led 
growth brought rrosperity to some portions of society but almost en
tirely excluded much of the population from the development process. 
1970 p. 23) 

Since the Revolution, however, the pattern of development has changed 
significantly. Reynolds comments: 

The process of internalization of the economy after 1910 had a high price 
in terms of lives lost. output foregone, capital destroyed, and new 
investment discouraged. Nevertheless, the policies of these three de
cades laid the foundations for a pattern of subsequent economic growth 
in which those sectors would be encouraged that provided the greatest 
scope for absorption of the large and increasing supply of unskilled 
labor. This marked a sharp reversal from policies in the past, favoring 
the rapid growth of extractive industries and the plantation agriculture 
regardless of the social consequences. Balanced growth of output for 
domestic as well as foreign markets permitted a broadening participa
tion of the population in development, rising levels of real income and 
consumption for most, and a wider distribution of property ownership 
and economic responsibility than had ever before been experienced in 
the country. (1970 p. 36) 

It is true, that the benefits of progress have been unequally distributed in 
Mexico. Subsistence agriculture is still wid iread and the real incomes of 
this sectorof the population may not have inc..eased in the last ..0 years. High, 
birth rates have likewise caused an excess flow of population to the cities 
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where the growth of a large marginal urban proletariat has kept incomes low, 
particularly in the service occupations. (Lomnitz 1975) But it is not true that 
all the gains of economic growth have gone toa tiny group at the top. At least 
three other groups, which are substantial in size. have shared in the progress: 
Business and professional people, commercial farmers, and industrial work
ers. 

Numerically, thelast group is especially important. In 1969, there were 2.2 
million weokers in manufacturing out of a total labor force of some 13 million. 
(PerfilDemograficode Mexico 1972) This was an increase of almost 700,000 
person, over the number in the t960 census. How had the industrial workers 
fared in terms of their standard (.f living? Had they shared in the general 
growth of output and income? These questions can be answered by compar
ing average earnings in manufacturing with Mexico's per capita gross national 
product. 

Industrial workers have shared fully in their country's economic rowth. 
Earnings in manufacturing actually increased slightly more than per capita 
GDP from 1955 to 1970. For the years 1955, 1960, 1965, and 1970, the per 
capita real gross domestic product for Mexico was 61, 70, 84 and 100 pesos, 
respectively. The average real monthly earnings in manufacturing were 57, 
61, 92, and 100 pesos respectively. This means. of course, that per capita 
GDP is a good index of the standard of living, as far as industrial workers are 

-.	concerned. Unlike the marginaldos in subsistence agriculture, who are at the 
bottom of the urban proletariat, these people have gained a share of the 
country':i ycalth.* 

Why tken do people have large families? Judith Blake, and Das Gupta (1975) 
cite two possible reasons: Either they lack knowledg,. of, or access to, the 
means of birth control, or they have good reasons for v Anting large numbers 
of children. They reject the former as inconsistent wiih both current repro
ductive behavior in the developing countries and the history of fertility 
reduction in the developed countries, which leaves only the latter explana
tion: 'hey have large families because, on balance, the beinefits of large 
numbers of children outweigh the casts. 

While the emphasis on motivation is acceptable to this investigator. Blake 
and Das'Gupta's view seems too narrow. There may be negative s well as 
positive reasons for having large families, apart from lack of mechanical 
knowle:dge or raeanS. People may think it is wrong to control reproduction, 

*This does not,mean, of course, that industrial workers inMexico are well off inany absolute 
sense, or that thit incomes compare favorably with those of workers in the U.S., forexample-a 
comparison that is often made explicitly or implicitly. Tley do, however, iompare favorably with 
those of industrial workers in various other-countries at periodi when fertility in those countries 
was far blow what it has been in Mexico. 
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except by delaying or refraining from marriage. The fact that this taboo is 
completely ignored suggests that modern social science is in danger of forget
ting its existence. The violent moral opposition to artificial control of concep
tion is vividly portrayed in the opinion of Lord Justice James when rendering 
the decision to deprive Annie Besant 6f the custody of her daughter. 

It is impossible for us not to feel that the conduct of the appellant in 
writing and publishing such works is so repugnant. so abhorent, to the 
feelings of the great majority of decent Englishmen and Englishwomen, 
and would be regarded by them with such disgust, not as matters of 
opinion, but as violations of morality, decency, and womanly propriety, 
that the future of agirl brought up in association with such propaganda 
would be incalculably prejudiced ... If the ward were allowed to 
remain with the mother it is possible, and perhaps not improbable, that 
she wQuld grow up to be the writer and publisher bfsuch works. (Banks 
1964 p. 89) 

Another ne,gative reason for having many children is the failure to plan! 
consi'stently and effectively. Rainwater (1965) found that con sistent, purpose.l' 
ful behavior isby no means universal-even in a large city in amodern,-highly 
developed country. 

Some respondents speak of family planning in amatter-of-fact, cut-and
dried wag: family limitation for them is a well-established habit. Others 
seem less sure of what they are doing, more bothered by the possibility 
of accidents, less confident in the method, or they look forward with 
uncertainty to a time when they will begin using contraception. Finally 
some respondents are quite passive and fatalistic about family planning; 
they do nothing because they do not think anything will help, or they go 
through the motions of using a method in which they have little confi
dence (and therefore do not use it very consistently). (1965 p. 201) 
If this behavior remains a factor in explaining fertility differences in the 

United States in recent times, it must be an even more significant factor in 
explaining differences between developed and less developed countries, as 
well as 'the historical transition from high to low fertility. However, the 
important point is that many leading students of population ignore such data. 

In addition to negative reasons for large families, there is the possibility. 
that people may lack an accurate perception of where their real intere sts lie., 
They may believe there is an advantage in having a large number of children 
even though there is none. Adopting :he practice of birth control may depend 
on a better understanding of what their real interests are rather than aresult of 
change in the material circumstances of their lives. 

It is often assumed that Indian peasants have large families because chil
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dren are an economic asset. Referring to Mamdani's reports of interviews 
conducted in one of the villages included in the Khanna study, Mandelbaum 
(1974) says: 

Men from ltvery social and economic level in Manupur village, with few 
exceptionsl testified to the economic value of children, especially of 
sons. Farmers who have little land, five acres or less, cannot afford to 
hire any outside labor and have to relyon the family for all their labor 
requirements. Economic improvement for these men can come about 
only through increasing the family labor force. (1974 pp. 19-20) 

A contrary experience occurred in Hungary. Years before the end of the 
nineteenth century, Hungarian peasants were found to be severely limiting 
the size of their families. The reason again was economic. The peasants found 
by having fewer children they could raise their standard of living. Paul 
Demeny, the leading authority on the subject, writes in a recent article: 

These were small peasants who discovered that a reduction in the 
number of children increased the standard of living to the "appropriate" 
level. In most places, the reduction of fertility was an outcome of the 
judgment that keeping up fertility would reduce the standard of living. 
Indeed, the stage seemoed to be reached where it was discovered that 
limiting the family to even less than two children per farm meant that the 
peasant could actur'ly become rich. By the end of the nineteenth 
century, there were a number of villages where it was common for 
families to have one child, and for sons and daughters to interma' ry. The 
explanation of the Hungarian situation therefore lay in the C.uitural 
pattern. Peasants developed a taste for good houses, good furmnot re, and 
good utensils. (Coale 1975 p. 237) 

Hungarian peasants were not the only ones who were early to eouate self
interest with material gain in the process of economic development. French 
peasants before them-and Bulgarian, Greek and others after-decided their 

,best interests lay in not having many children. Did material circumstances 
effect the change in theis lives, or had they dieveloped a more accurate sense of 
self-interest? Do Indiaji, Egyptian, and Mexican peasants today benefit from 
having many children while historically French, Hungarian, and Bulgarian 
peasants ilzyroved their lot by having few? Or are the former people merely 
failing I:o breakwith traditional thinking while the latter had succeeded in 
liberating themselves sufficiently to afford a new, more accurate view of their 
situation?. 

Support for another thesis-that change can be correlated with new percep
tions rather than with improved material conditions alone-is provided by 
recen tseports of a decline in fertility in Kerala. (Nair 1974) Kerala is one of 
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the poorer Indian states, whose distinguishing characteristics are a reliiively iigh edocational level and large proportion of Communist voters. The
latter observation suggests that its people may be ready to discard traditional ways of thinking; the former that they may have a better understanding than 
their compatriots of where their true interests lie. 

A similar example is provided by Bulgaria in the period-of its fertilitydecline between the two world wars. Although the country was extremely
poor, and technology, especially in agriculture, was primitive, the'educa.
tional system was good. A!so interesting was a marked increase in radicalism,
mostly of an ag-arian rather than Communist nature. during this period. Some
evidence of a connectionl between a turn away from tradition, as reflected inpolitical attitudes and the growing practice of birth control, is provided by thefact that the largest fertility declines occurred in the Pleven and Vratzaprovinces which, in the early 1920s, were the scene ofthe "world's first" anti
fascist uprising. (Mcintyre 1973)


Social scientists are reluctantto venture 
into the realm of attitudes andideas since thiese variables are elusive, hard to quantify, and often lead to
subjective cemclusions. Consider religion. Religion has been a major factor inthe lives of millions of people, and most religicns have been much concerned
with reprodu.tion. Religion must have affected reproductive behavior, but it
is difficult to say exactly how this influence has been felt. Formal adherence
explains little. Many Catholic countries have birth rates as low as, or lower
than, those of Protestant countries. It is passible that a strong irend ofskepticir'n and irreligiosity mey have developed in a country whose population remains nominally loyal to the Church. Livi-Bacci (197 1)thinks this may
explain the much lower fertility in southern than in northern Porugal. The
influence of irrefigiosity may be restricted to certain srecific aspeots of life.
Spain is a particularly baffling case. (Gallagher 1973) One would L.esitate to say that Spaniards have been less sincere in their adherence to Catholicism
than Mexicans or other Latin Americans. Perhaps it -snot so much religious
doctrine, as the degree of support religion gives to traditional ways of think
ing. But while that broadens the scope of the inquihy, it does not make thephenomena in the realm of attitudes and ideas any more tangible.

Cultural diffusion is another factor worth considering in an explanation offertility history. Cultural diffusion cvuld have accounted for the decline offertility in southern and eastern Europe whci that area was still at a relatively
low level of economic and social development. (Leasure 1%3) People learnedwhat their neighbors in western Europe weirc. doing to control reproduction
and decided to do likewise. The idea of cultural diffusion was Ooqueritly
cxpressed by Herbert Wilhelmy (1935), a German writer an :Bulgaria in the1930&: "The change of thousand year old social customs is the precise measureof the unceasing penetration of the Bulgarian peasantry by the spirit of the 
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West." (1935 p. 235) It seems highly probable that such a process was at work 
and that it had an influence on various aspects of Bulgarian life. including the 
spread of birth control. But how does a social scientist give this idea concrete 
meaning? How does he or she identify the channels through which the 
Western spirit moved as it permeated Bulgarian thinking and attitudes? How 
does one quantify the effect it had on reproducti're behavior of specific 
people as they began to adopt specific practices ,t specific times? More 
broadly. how can one explain that cultural diffusion influenced reproductive 
behavior in southern and eastern Europe but has failed to have a similar 
effect in Latin America? 

These are difficult questions to answer, but they cannot be dismissed as 
unimportant. Social scientists would, by training, prefer to deal with "'hard" 
fa..ts. %%ith measurable quantities such as amount of real income, percentage 
ot the labor force inagriculture, degree of urbanization, and level ofmortality. 
But where the hard facts fail to account for a major difference in fertility, such 
as that examined here bet\meen Latin America and southern and eastern 
Europe 40 years ago, there is no escape from venturinginto the slippery, if not 
treacherous ground. of ideas and attitudes. 

CONCLUSIONS AND POLICY RELEVANCE 

To review this study briefly, itcan be seen that from the statistical evidence 
available, southern and eastern Europe were in all categories at the same level 
ofdevelopment-and possibly at a lower one-than Latin America today. By 
the 1930s. the birth rate had dropped below 30-in some cases much below 
that-in the countries of sotthern and eastern Europe studied above. III Latin 
America. in sharp contrast. the birth rat, has remained near or above 40 up to 
the most recent period for which dala is available. 

Asome% hat similar contrast appears in the nineteenth century between the 
course of events in France and England. In France. fertility began to fall early 
in the century and had already reached moderate levels when real inLome. 
expectation of life. and so on were no higher than in southern and eastern 
Europe in the 1930s. In England, on the other hand. fertility remained 
unchanged until after the 1870s. by which time the real income level was 
perhaps three times as high as it had been in France when fertility began to 
decline. Usually, England is treated as the rule and France the exception. 
Thisjudgment is curious in view of France's population at the beginning of the 
nineteenth century being approximately three times :s laige as England's. 

The determinist explanation of fertility change rests on an oversimplified 
theory of motivation. According to this theory, there arc two principal 
reason f9r people's failure to limit family size, with emphasis on the latter: 
Either they lack the technical means to control births or they see an advantage 
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in having a lk,'ge number of children, Such an approach leaves out a great deal 
that may be important in explaining fertility behavior. People may have 
negative as well as positive reasons for not limiting the size of their families. 
They may, for example, feel that it is wrong to interfere with the process of 
reproduction except by abstention from sexual relatinns. Such interference 
may be explicitly condemned by a religious or moral code, or it may run 
counter to accepted tradition. People may also fail to act in planned,a 
purposeful manner with respect to reproduction. They may permit chance or 
fate to determine the number of children they will have, or they may simply
fail to implement an intended course of action. Still other fears-the fear of 
danger to health from the use of contraceptives. for instance-may keep
people from attempting to exercise control over their fertility.

Further consideration may find that the people themselves are not aware of 
where their real interests lie. They may be convinced that having many
children is economically advantageous because that is the conventional wis
dom on which they have been reared. 

Consequently, fertility may change not only as a result of change in the 
objective conditions under which people live but also as a result of the 
subjective way in which they perceive or react to those conditions. The 
implication for policy, particularly family planning policy, appears to be 
twofold. 

First, family planners need not be deterred by thinking fertility cannot 
decline until a relatively high level of economic and social development has 
been reached. Decline of fertility has occurred at different levels of develop
ment, some of them lower than those prevailing in parts of the high fertility
world today. The declines in the past were. moreover, achieved without help
from organized programs or modern contraceptive technology. Quite possi
bly, vigorous family planning programs can reduce fertility at levels of devel
opment still lower than those found in the historical record. Sonic recently
implemented programs-those of Taiwan ani.! Korea. in particular-report
edly have had successes in reaching'the poorer, less educated sectors of this 
population. (Freedman and Berelson 1976)

A second policy implication concerns the dichotomy between technolopy
and motivation which is somewhat artificial. A family planning program may
not only increase the availability of means of birth control but may also affect 
motivation, or attitudes and ideas, by helping to promulgate the idea that 
family limitation is both desirable and permissible. From a practical policy
point of view, then, it would seem that, for the present. the most direct 
methods of bringing about fertility declines include the use of modern birth 
control technology and nationwide family planning programs. 

However, for greater understanding of the population problem not only on 
the part of policymakers but also the social scientists-who, after all, generate 
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ideas relevant to policy-further inquiry must be made into those intangible 

factors affecting fertility. At least in the social sciences the tendency is to 

pursue quantifiable facts such as mortality rates, real incme levels, and the 

proportion of the population living in cities to the neglect of other crucially 

significant phenomena that do not lend themselves to concrete measurement. 

In the comparison of Latin America with southern and eastern Europe, one 

would be hard pressed to explain events in terms of hard data. Consequently. 

a mental shift takes place so analysis can be made in terms of attitudes and 

How do ideas diffuse from societies at one level of
ideas. Questions arise. 

lower level? What part does the weakening of
development to those at a 

over in the relation of innovativereligious tradition play? Is there a carry 

thinking in one area, say, science and technology, to thinking in other areas 

such as social organization or control of reproduction? Research on these 

questions is apt to be difficult and perhaps lacking in precision and conclusive

ness. But unless social scientists are willing to tackle them, an understanding 

of fertility behavior for policymakers and for all who share an interest in this 

problem is noi likely to progress beyond its present stage. 
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The Demographic Transition 

Among the Parsis of India 

Leela Visaria 

Abstract 
This study is an empirical eamination of various hypothesized causes of the Parsi 

demographic transition. Demographic. social, and economic fictors were studied by 
means of are-analysis of data from various Indian censuses from 1881 to 1971. vital 
events registration records, and a 1962 fertility survey of Parsis residing in the Greater 
Bombay area. The findings suggest very low fertility levels were reached by 1950 
although Parsis had low levels of contraceptive uage. The path to this demographic 
transition from a moderately high io alow fertility le cl appears to have been achieved 
between 1881 and 1931. by a slow downward trend innuptiality and marital fertility. 

In many developing countries, rapid population growth, resulting from 
persistence of high fertility rates in the face of falling death rates, hinders 
national development efforts. A question of crucial importance for policy
makers confronted with this problem is how to speed the process of demo
graphic transition and arrive at the pattern of low birth and death rates 
characteristic of presentday industrialized countries. In this respect, exami
nation of the experience of the Parsi sect of Western India may be useful. 
since in contrast to the general demographic pattern in India and many other 
Third World countries, fertility here has decreased in step with mortality 
reduction. For the past two decades, the size of the Parsi population of India 

Note: Correspondence to Dr. Visaria should be directed to Dr. Leela Visaria, % ESCAP, 
Statistics Division. Sala Santhitham. Bangkok 2.Thailand. 
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has been shrinking at a rate of about I percent pet year.-' Analysis of the 
reasons for this trend may aid Parsi leaders. concerned about the group's 
long-term survival prospects, to find ways of arresting the population reduc
tion. Understanding how the demographic transition occurred among the 
Parsis may suggest promising strategies for policymakers whose goal is to 
reduce population growth. It is plausible that the Parsi expelience is more 
relevant for other Third World societies than are the e\periences of Western 
countries. 

Included in this report are abrief account ofihe early history of the Parsis. a 
discussion of changes in selected demographic and -socioeconomic character
istics of the population, and an examination and analysis of declining trends in 
fertility and mortality rntes over the past centur .. 

METHOD 

Since 1881, the Indian subcontinent has had an unbroken scries of decen
nial censuses. However. detailed census information on the Parsis is avail
able only for the period 1881-1931. In 1941. due to wartime stringencies, age 
data for the Parsis and other minorities were not tabulated separately. and the 
1951 and 1961 censuses of India did not include religion as a variable for 
tabulations of demographic or economic data. Special tables compiled from 
the 1961 census for Greater Bombay-%here nearly 70 percent of the Parsis in 
India resided-do include age. se\. and marital -status distribution for the 
Parsis. A survey of about 18 percent of the Parsi community of Greater 
Bombay. conducted in 1962 at the request of a community organi/ation. the 
Parsi Panchayat.- also helps fill the post-1931 information gap. The purpose 
of the survey was to ascertain the reasons for the increasing proportions of 
never-married persons among the Parsis and for the low fertility of Parsi 
women.t Similar information has been obtained from 1971 census data for 

*Not all of the decrease is attributable to low birth rates: Pruhable contributing factors are 
migration and the practice ofconsidering as non-Pari the children of Parsi women who married 
outside the group. Lack of information precludes quantification of these factors at present. 

**The Parsi Panchayait, founded in Bombay in the late eighteenth century, was at first largely 
concerned with settling disputes between community members and formulating laws regulating 
inheritance, marriage, and divorce. In the mid-nineteenth century. it began providing funds for 
support of poor and disabled Parsis in Bombay and for education of children oi poor Parsis in 
Bombay and other Parsi centers (Karaka 1884).

tA sample ofabout 20 percent ofthe Parsi households inGreater Bombay was drawn from the 
1961 census household schedules. Perhaps because 15-18 months elapsed between the census 
and the survey, the non-tesponse tate was rather high. 19 peicent. 'The final sample thus 
numbered 9,215 persons. or about 18 percent of the Parsi population of Greater Bombay (Census 
of India [1961] 1971). 
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Greater Bombay.* Other sources, including registration and hospital records, 
are described in the appropriate sections. 

Data for the period after Independence in 1947 are identified, whenever 
they appear, as pertaining to the Indian subcontinent (India, Pakistan, and 
Bangladesh) or to India alone. 

CHARACTERISTICS OF THE PARSIS OF INDIA 

Early History 

The Parsis of India, followers ofthe Persian religious leader Zarathustra (c.
600 B.C.), migrated to Western India from Persia about 640 A.D. to escape
religious persecution by Muslim conquerors. An account in a priestly chroni
cle of about 1600 A.D.** indicates that the Parsis adopted the language and
dress of their new home, bit maintained a degree of isolation by practicing
endogamy and refusing converts to their faith. Early in their history, they 
were known as traders, and beginning in the seventeenth century, references 
to them as merchants and traders in seaports are found in travelogues by 
westerners. 

As the European trading companies rose to political power in India, the 
Parsis began migrating to the commercial centers of Western India, particu
larly Bombay. After the British gained power, the Parsis experienced a rapid
rise in prosperity. They quickly took advantage of Western education, and 
their knowledge of the English language enabled them to work as interpreters,
mediators, and trading agents. By the nineteenth century, they had assumed a 
position of leadership in the economic, social, educational, and political 
spheres.t 

Size, Growth, and Disttibution 
The first official census of the Indian subcontinent (known as the census of 

187 1)was taken between 1867 and 1872. Most previous estimates of the Parsi 
population were based on guesswork or partial surveys, but a census of
Bombay island taken in 1849 showed a Parsi population of 114,698 (Briggs
1852). 

'A 20 percent sample ofdata cards from the 1971 Census in Greater.Bombay was sorted onthe religion column, yielding card%for 12.740 Parsis. or 19.7 percent of the Pari population of thecity. Th- sex ratio of the sample population was 994. compared to 954 for the total Parsipopulation of Greater Bombay, indicating an overreprewentation of males in the sample.
*The Kissah-i-Sanjan. 
tFor an account of the exodus of the Parsis to India, see Katrak (1%5). Detailed information 

on the Parsis' religion and social customs is found in Karaka (1884). 
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The 1871 census was imperfect, being neither synchronous nor complete. It 
placed the Parsi population of the subcontinent at 78,864 persons. 44,091 
(57.4 percent) ofwhom lived on Bombay island. Data from this and subsequent 
censuses suggest that the much higher 1849 figure was exaggerated, but in the 
absence of details about early censuses. itis difficult to identify the nature or 
source of errors. 

Between 1871 and 1951. according to census data. the Parsi population
increased slowly but steadily. in contrast to the marked fluctuations due to
famines and epidemics. that characterized the general population of India 
until 192 I.After 192 1. population gro\%th rates for the subcontinent increased 
sharply. This trend did not e\tend to the Parsis: instead. b) 1951-1961. the
group's gro\%th rate had become negative and its population in India fell from 
111.791 in 1951 to 100.772 in 1961 and 91.266 in 1971. Aside from fertility
reduction, a possible cause of the negative grot%th rate is migration. Unfortu
nately. no reliable statistics are available. 

The proportion of Indian subcontinent Parsis living in Greater Bombay 
increased from 51 percent in 1901 to 66 percent in 1961. or 69.5 percent of the
Parsis in India onl.. According to the 1971 Census of India. nearly 71 percent 
of all Parsis lived in Bombay. Parsis outside Bombay also reside mainly in
urban areas. At the time of the 1891 Census. nearly 87 percent of all Parsis 
lived in cities and towns of 20.000 or more: by 193 1,nearly 91 percent were 
urban.** 

Sex and Age Composition 

Until 1951. the Parsis, like the general Indian population, had a preponder
ance of males, although the excess was much smaller than among other 
religious groups in India. Since 195 1. there has been an excess of females, as is 
characteristic of developed countries. 

Unlike populations in most developing societies, the Parsi population is 
aging. The proportion of persons ages 0-14 declined by nearly 43 percent
between 1881 and 1931. According to the data for Greater Bombay. this 
proportion fell by another 38 percent between 1931 and 197 I-froni 26 percent 
to 16 percent of the population. The proportion of person, ages 60 and above 

*According to Katrak 11965). the total number tf('arsis in the %korldin 1951 was 4.WtI
112.000 in India. 18.0(00 in Iran. 6,001 in Pakistan. and 4.000 in ihe United States. Canada. and 
elsews here. 

**In Pakistan. too. the Parsis are primarily an urban group. According iothe 1951 Censtu of
Pakistan. 94 percent ofthe country's 5.356 Parsis lived in Karachi: in 1961.87 percent ofthc 5.412Parsk were Karachi residents. Gustafson (1969) hitexamined lertility patici ns among the Parsis
ofKarachi. who have remarkably low fertiliy rates for the Asian context. although slightly higher
than the rates for the Parsis of India. 
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grew from 5 percent in 1881 to 8 percent in 1931. Since then, this proportion 
has increased dramatically, until in 1971 more than 20 percent of the popula
tion was in the 60-and-above age group. 

Marital Status Distribution 

The principal sources of information on nuptiality among the Parsis are the 
decennial censuses, 1881-1931; the 1961 and 1971 censuses of Greater Bom
bay; marriage records kept by the Parsi Panchayat since 1865; and age at 
marriage data from the 1962 survey in Greater Bombay and the 1971 census 
sample. 

A sharp change in age at marriage occurred during the period for which 
accurate data aie available. In 1881, 50 percent of all Parsi women were 
married by age 15, but by 1961-1971, this median had risen to age 27-28. The 
marriage age rose for men as well, the median increasing from age 19 in 1881 to 
age 31-32 in 1961 and 1971. Marriage of persons under age 20 has virtually 
disappeared among the Parsis. and permanent celibacy for both men and 
women has risen to high levels in this century. In 1971, for example, 14.3 
percent of women ages 60 and above, and 17.9 perc('nt of males in this age 
group, had iever been man ied. The 1962 survey data, which permits analysis
of nuptiality foi various age cohorts, provide additiond ev&",:nce of a steady 
increase in marriage age. However, sample data from the 1971 Census 
suggest that the upward trend has not continued in recent years. In recent 
decades. adecline appears to have taken place. The mean age at marriage for 
women ages 60-69 in 1971 was 23.5. For the cohort ages 55-59, it was 25.4, but 
for women ages 45-49 it had dropped to 24.5. 

Educational Characteristics 

As early as the eighteenth century. Parsi men were exposed to the English 
language through contacts with Europeans and found mastery of the language 
necessary to pursue occupations as traders ahd interpreters. Parsis soon took 
advantage of missionary and government schools and at the beginning of the 
nineteenth century. schools for boys were opened in Bombay by Eurasians or 
ex-soldiers. To allow the poor to receive the benefits of education, the Parsi 
Panchayat opened a boy,' school in Bombay in 1849 out of its own endow
ments and members' contributions- additional schools in and outside the city 
were established soon after. 

Parsi girls' schools were opened in the mid-nineteenth century, but girls 
generally dropped out of school by age I I o" 12. However, public opinion was 
sympathetic toward female education, and attempts were made to keep girls 
in school for longer periods. Members of the Parsi Girls' School Association 
viewed education as ameans ol increasing age at marriage. 

193 



DEMOGRAPHIC TRANSITION 

In 1872, only 36.8 percent of Parsi women ages 5and above were literate, as
against.71.6 percent of Parsi males. By 1931 the ditference between the sexes 
had narrowed considerably, to 73.4 percent literacy for women and 84.5 
percent for men. In 1961 literacy was nearly universal for both men and 
women. The small proportion of illiterates reported-about 5 percent
probably consisted of those who could not be educated and young children 
learning to read. 

Turning to the general Indian population, in 1931 only about 18 percent of
males ages 5 and above were literate, and despite rapid improvement, by the
1960s more than half of all Indian men were still illiterate. The situation in
urban India is significantly better: in 1961 and 1971, the literacy rate among 
urban male,; was 65-70 percent.


Less than 4 percent of Indian "omen 
 were literate in 1931. and although
literacy among them has increased at a faster rate than among the men, by1971 the proportion literate was less than 25 percent. Even among urban 
Indian women, more than half were reported illiterate. In contrast, Parsi 
women are on the same level as their male counterparts in this respect.

Since illiteracy among wa,Parsi males almost eradicated by 1900. the
century's major change has been in educational level attained. Among Parsi 
men ages 20-24, over 85 percent had at least completed high school in 1971.
The proportion of men having only primary education increases with age,
indicating that the older generation stopped with primary schooling, while 
younger men tended to continue their education. 

Young Parsi women are almost on a par with men in level of education, and 
their educational attainment is much higher than that of Indian women in
general. According to the 1971 Census, even in urban areas, only 21.4 percent
of Indian women ages 20-24 had finished high school, compared to 84.4 
percent of Parsi women ages 20-24 in Greater Bombay.

The educational level achieved by the Parsis has put them in an advanta
geous position for employment and income benefits. More significantly,

education has played an important 
 role in the process of modernization,
 
enabling individuals to develop a rational approach to life.
 

Economic Characteristics 

Data on economic characteristics of such small groups as the Parsis are not
 
usually tabulated in the census returns. 
However, the special tabulations for 
Parsis in Greater Bombay undertaken in 1961 and 1971 include data on the 
economically active population, which provide insights as to the roles avail
able to Parsi women other than marriage and childrearing. These data are of
interest because, given certain conditions, female employment has been 
found to depress fertility. 
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Labor force participation rates for currently married Parsi women are 
considerably lower at every age than for the never-married. In urban areas,
where workplace and residence are separate and a strict time schedule must 
be observed, it is difficult for married women to have jobs. The constraint of 
household duties is much less for single women, and their labor force partici
pation rates are high-nearly 80 percent for ages 25-29 and over 60 percent for 
ages 30-44. Thus, Parsi women are able to find alternatives to traditional 
roles. 

The next two sections contain a detailed examination of mortality and 
fertility rates, which together determine rate of natural increase. 

MORTALITY TRENDS AMONG THE PARSIS 

General Mortality Rate 
Historically, reduction in mortality rates has been the first phase of the 

demographic transition. It is possible to construct a history of changing
mortality rates among the Parsis over nearly a century by pooling various data 
sources. Vital statistics for Parsis in Bombay are available from the city's
registration records, beginning with 1901. Another source is the record of 
bodies consigned to the Dokhmt, or Tower of Silence.' In addition, average
death rates for 1881-1931 have been derived. using forward survival tech
niques. from the all-India age distribution of the Parsis and the intercensal 
growth rates.' These estimates serve as an independent consistency check 
on those based on registration data. 

The downward trend in Parsi mortality began before 1881; the late nine
teenth century death rate of less than 30 per 1000 is already low in comparison
with the estimated all-India death rate of over 50 per 1000. (Table I) The 
community's ability to withstand the plagues and famines that caused high
mortality in Western India during this period reflects its economic prosperity.
Although the influenza epidemics of 1918-1920 apparently brought about a 
rise in mortality rates among the Parsis as well as in the subcontinent as a 
whole, during 1921-1931 there was a substantial decrease in the rate for both 
the Parsis and the general Indian population. According to census-based 

*1elieving that earth, fire. and water must not be defiled with impure dead bodies, the Parsis 
cast their dead to the vultures in the Tower of Silence.**This technique involves comparison of an estimated number of urvivors-projected from 
the initial population by use of a model life table incorporating certain relationships between 
infant and adult mortality-with the actual surviving population enumerated at a subsequent 
count. 
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estimates, the Parsi death rates reached a low of 17..7 per 1000 inthat decade: 
the rate for India was 37.5 per 1000. 

Non-availability of age data for the period 193 1,'-1961 leaves us with only the 
estimates based on registration of vital events in Bombay. These indicate that 
the death rate fluctuated between 12 and 14 pvr 1000 until 1951 and has sir ce 
moved slightly upward. presumably due to the aging of the Parsi populatiUn 

Infant Mortality Rate 

In the past, inadequacy of sanitation facilities, lack of a protected water 
supply. and non-availability of such drugs as sulfa and antibiotics resulted in 
high infant mortality throughout the subcontinent. infants were prone to 
succumb to gastroenteric and respiratory illnesses, and. despite the Parsis' 
overall prosperity, their young were also exposed to these risks. Direct data 
on infant mortality rates for Parsis in Bombay are available from registration 
statistics, beginning in 1901. During 1901-1911. the infant mortality rate was 
220 per 1000 live births, meaning that one out of every five Parsi babies died 
before completing its first year. After 1911 and particularly after 1921, the 
infant mortality rate declined steadily, fiom 144 per 1000 in 1921-1931 to 72 per
1000 in 1941-1951. By the late 1960s, the rate was 25 deaths per 1000 live 
births, a level only achieved by the United States in about 1962. This reduc
tion in infant mortality is indicative of the high quality of medical and health 
care provided by the Parsi community. 

Life Expectancy at Birth 

Progress in sanitation and prevention of common infections can also be 
measured in terms of longevity. In 1881-1901. the life expectancy at birth of 
Parsi males was nearly 32 years-an age significantly higher than that for the 
subcontinent. After a small (lip in 1891-1901. life expectancy improved for 
both males and females in 1901-1911. The decennial average for 1911-1921 
was affected by the heavy impact of the influenza cpidemic. but during 1921
1931 it rose to 46 for males, 50 for females. (For the country as a whole, life 
expectancy in 1921-1931 was 25 for males, 22 for females.) Estimates for 
Parsis in Greater Bombay. 1960-1962, based on registration data, show a 
longevity of about 66 years for males, 69 tbr females, and by 1970-1972 a 
further rise of I year for both males and females. 

Since the late nineteenth century. life expectancy of Parsi females has 
exceeded that of Parsi males by 3-4 years. This contrasts with the situation in 
the subcontinent and Sri Lanka, where males have higher longevity. Evi
dently, Parsi females are treated on a par with males, so that their biological 
superiority is not thwarted by adverse sociocultural influences. 
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Causes of Death 
An outstanding feature of the reduction in Parsi mortality is the change in 

major causes of death. Around 1900, the leading causes of death were 
diarrhea and enteritis (especially among children), pneumonia, influenza, and 
tuberculosis. In 1970-1972. the main causes were heart disease or cardiac 
failure (accounting for 52 percent of all deaths), senile debility and degenera
tion (10 percent) and cancer (9 percent). Thus. the major causes of death 
among Parsis today are associated with degeneration of tissues, an area where 
further health gains are only slowly being achieved. 

Causes of Mortality Decline 

The historical record of the longevity and mortality of the Parsis of the 
Indian subcontinent parallels, with a slight time lag. that of the Western 
European countries and the United States. This reflects tile social and eco
nomic progress of the community as well as its life-style, which, from the late 
nineteenth century. resembled Western European populations more than the 
Indian population. Rapid economic progress gave rise to a high standard of 
living, including improved home environments, emphasis on personal cleanli
ness, and abundant, high-quality food. Preventive measures. including ex
penditures for maternal and child health programs, have paid rich dividends in 
reduction of mortality, and these benefits have been distributed among the 
people through the efforts of the Parsi Panchayat and wealthy members of the 
community. 

FERTILITY TRENDS AMONG THE PARSIS 

Despite the rapid decline in Parsi mortality in this century, the group's rate 
of growth has been low and, in the past two decades, has been negative. The 
explanation lies in a significant reduction in fertility concurrent with the 
decline in mortality. 

Estimates of Birth Rates 

The time trend in Parsi fertility can be analyzed on the basis of four 
complementary estimates: I) Intercensal birth rates, 1881-1931, derived by
adding intercensal growth rates to the death rates shown in Table I; 2)annual 
birth rates for Parsis in Bombay. 1907-1972, based on municipal records 
(believed to be reasonably correct, since 65 percent of all Parsi births occur in 
hospitals): 3)age-specific marital fertility rates, based on hospital records for. 
1960-1962 and 1970-1972 ,and 4)average parity, derived from the 1962 survey
in Greater Bombay. The last set of data permits examination of the fertility 
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trend on the basis of the experience of women in successive cohorts. 
The estimated Parsi birth rate for 1881-1901 was about 34 per 1000; by 1921

1931, it stood at only 25. (The all-India birth rate for 1921-1931 was 48 per 
1000.) Registration data for Bombay indicate that the decline in the Parsi birth 
rate continued after 1931. During the 1960s, it decreased to about 12 per 1000 
and by 1970-1972, ithad stink to 10.8. (Table 2) 

Table 1 
Estimated Death Rates for Parsis 
and for the General Indian Population 

Death rates, Indian Deatlrrates,' 
subcontinent" Bonibayb 

Parsis 
1881-1891 
1891-1901 
1901-1911 
1911-1921 
1921-1931 
1931-1941 
1941-1,951 
1951-1961 
1961-1971 

All hidia 
1891-1901 

1901-1911 
1911-1921 
1921-1931 

1931-1941 

1941-1951 
1951-1961 
I968c 

1969c 


Sources: 
°Based on age data. Censuses of India 

29.1 N.A. 
29.7 N.A. 
22.7 27.9 
25.1 24.1 
17.7 '18.7 
N.A. 14.1 
N.A. 13.9, 
N.A. 13.1.,:' 
N.A. 15.0, 

50.5 
41.5 
48.2 
37.5 
31.2 
30.0 
25.7 
16.8 
19.1 

"basedon registration records obtained from Parsi Panchayat, Bombay 
rBased on data for rural India only, collected under the sample registration scheme 

Other sources: Davis. Kingsley. 1951. The Population of India and Pakistan'. Princeton 
University Press: Princeton. 

Visaria, Pravin. 1969. Mortality and fertility in India. MiliIbankA MetorialFtwdQuartery,47;1.
Milbank Memorial Fund: New Yoi. City. 

Visaria. Lcela. 1972. Religious and regional differences inmortality and fertility in the Indian 
subcontinent. Doctoral dissertation. Princeton University: Princeton. 
I Office of the Registrar General, Vital Statistics Division. 1972. Measures of Fertility and 
Mortality in India. SP.S Analytical Series No. 2.Office of the Registrar General: Delhi. 
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Total Fertility Rate and Gross Reproduction Rate 

The limitations of the birth rate as a fertility index are well known; it is 
affected by the age structure of the population. Therefore, TFR (totl fertility
rate) and GRR (gross reproduction rate) have been calculated to 1931, using 
the mean age of the fertility schedule and birth rates estimated from census 
age distributions. After 1931, lack of census data on age distribution prevents
estimation of the TFR or GRR by this method. The 1962 Bombay survey data 
on total number of children ever born to cohorts of women who had reached 
the end of their reproductive period were therefore used as a basis for 
estimates.* 

The relatively refined TFR and GRR figures confirm that a century-long 
process of fertility decline has taken place among Parsi women. (Table 2) 

*Women who were ages 65-69 in 1962,1he time of the survey, were in their prime reproductive 
period (ages 25-34. given the relatively late entry into marriage) in 1921-1931; the next younger
cohort, ages 60-64, was in its prime reproductive period during 1926-1936, and so on. TFR of 
women ages 65-69 and 60-64. as estimated from the survey data. approximates the estimates from 
census data for 1921-193 1.This similarity strengthen.s the case for using survey data on younger 
cohorts to fili the gap in census data after 1931. 

Table 2 
Comparisons of Measures of Fertility for the Parsis and for the 
General Population of the Indian Subcontinent 

A. Estimated Birth Rates, Total Fertility Rates and Gross Reproduction Rates for 
the Parsis and for the General Population of the Indian Subcontinent 1881-1972 

Crude Birth Rates 
Years Parsis , All Indian Bombay Pars'sb 

1881-1891 34.3 N.A. ".N.A. 
1891-1901 
1901-1911 

34.1 
28.0 

,1.6 
. 48.0 ., 

N.A., 
26.1 

1911-1921 26.6 49.1 , -,, 26.6 , 
1921-1931 24.9 48.0 22,5 
1931-1941 N.A. 45.2 18.3 
1941-1951 N.A. 42.6 15.8 
1951-1961 
1961-197,1 

N.A. 
N.A. 

,44.9 
N.A 

12.5, 
11.7 

19684 : ,NA. 39.0 MA, 
1969,1" ... '388 
1970-1972 NA.N.A

4,. . .... . . . ; : , ' ,, '* , 
0:8''' 

(continuedon p..20) 
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Table 2 (continued) 

Total Fertility Rates" Gross ReprochicthnIRaIv.% 
Parsis All India Parsis All India 

1881-1891 4.41 N.A. 2.15 N.A. 
1891-1901 4.20 6.50 4.20 3.17 
1901-1911 3.24 6.15 3.24 3.00 
191I-i921 3.11 6.27 3.11 3.06 
1921-1931 2.93 6.33 2.93 3.09 
1931-1941 N.A. N.A. N.A. N.A. 
1941-1951 N.A. 5.56 N.A. 2.71 
1951-196i 
1968a 

N.A. 
N.A. 

6.09 
5.74 

N.A. 
N.A. 

2.97 
2.8 

1969"1 N.A. 5.53 N.A. 2.7 

B. Estimated Total Fertility Rates and Gross ReproJuction Rates forthe Parsis of the 
Indian Subcontinent by Age Cohortr 

Age Cohort Total Fertility Gross Repio-
Rate duction Rate 

'65-69 2.98 1.45 
60-64 2.74 1.34 
55-59 2.36 1.15 
50-54 2.22 1.08 
45-49 2.01 0.98 
40-44 1.72 0.84 

Sources: 
"Based on age data. Census of India. 
bBased on registration data obtained from the Parsi Panchayat. Bombay.
 
"Based on mean age offertility schedule and births calculated from censu%age data. using forward
 
projection method.
 
dBased on data for rurd India only, collectcd under sample registration scheme.
 
'Based on 1962 survey. Census of India [19611 1971. Parskiof Greater Bombay. Purt 10. The
 
Maharashtra Census Office: Bombay.
 
Other 3ources: See Table ;.
 

Between 1881 and 1931, GRR dropped from 2.15 to 1.43. a decrease of 33 
percent. The cohort data for Parsis in Bombay clearly indicate that this trend 
has continued. The cohort that had reached the end of its reproductive period 
by 1962 (ages 45-59) did not even replace itself; its GRR was 0.98. The cohort 
ages 40-44, assumed to have nearly completed its fertility by the time of the 
survey, 1962, had an even lower GRR of about 0.84. 
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""fin'1"881-1891, GRR and TFR for the Parsis Were nearly 32 percent lower 
than for the total population of the subcontinent. The difference increased as 
thie fertility of the larger population remained more or less stationary and the 
fertility level of the Parsis continued to decline. By 1921-1931. the Parsis' 
GRR was less than half that of the subcontinent, and by 1961 the ratio was 
about one-third. The fertility of the Parsis is thus considerably lower than that 
of the general Indian population. 

Parity 

Due to their late entry into marriage, significant numbers of Parsi women 
have their first babies in their 30s. In 1970-1972, 35 percent of births to women 
ages 30-34 and 30 percent among ages 35-39 were first order births, and 43 
percent ofall births in both age groups were second order births. A significant 
change occurred between 1960-1962 and 1970-1972; births of the higher orders 
almost disappeared. In 1960-1962, almost 20 percent of births to women ages
35-39, and over 25 percent in the next higher age group, were of the fourth 
order or higher. Ten years later, the proportions were only 6.2 and 20.0 
percent, respectively. 

Analysis of Fertility Decline 

Nuptiality and marital fertility determine the total fertility of any population 
in which illegitimacy is insignificant or non-existent. Both factors may be 
evaluated by comparison with the fertility of the Hutterite community of 
North America. whose members use no contraception and in 1921-1930 
experienced the highest marital fertility ever recorded (Eaton and Mayer
1954). An index of the proportion of the population married (1/n) developed by 

'the Office of Population Research, Princeton University, indicates the extent 
to which actual fertility would fall short of this presumed maximum because of 
non-marriage. An lmiof 1.00 indicates universal marriage between ages 15 
and 49, accompanied by low mortality at these ages and/or by remarriage of 
widows. Similarly, indexes of marital fertility (Ig) and overall fertility (I) can 
be calculated; If is the product of Im and Ig.

At the national level, lm has been observed to vary between 0.91 (Korea 
1935) and 0.31 (Ireland 1900). For all-In1 ia, lm was 0.88 in 1961 and 0.86 in 
1971; for urban India, it was significantiy lower, standing at 0.67 in 1971. 
Among the Parsis of the Indian subcontinent, tin declined from an average
0.79 during 1881-1891 to 0.53 during 1921-1931; for Parsis in Greater Bombay, 
it was 0.48 in 1961 and 0.50 in 1971. The decline in the value of lm up to 1931 
reflects a sharp upward trend in age at marriage as well as in the proportion of 
women remaining unmarried throughout their reproductive years. Since 
about 1931, in has not decreased substantially, as the trend toward late 
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marriage and non-marriage has been partially offset by the decline in mortal-

Turning to g (marital fertility), the number of children born to married 
Parsi women during 1881-1931 appears to have been only about 44-46 percent 
of the Hutterite maximum. The 1962 survey data indicate that, among Parsi 
women in Greater Bombay, marital fertility has been about 26 percent of the 
Hutterite level in recent years.

Declines both in the proportion of married women and in marital fertility 
have contributed to the remarkable decrease in the fertility of the Parsis. 
Overall fertility (lj). the product of lm and Ig, dropped from about 37 percent 
of the Hutterite maximum in 1881-1891 to about 13 percent in 1961. a decline 
of 65 percent. 

Causes of Fertility Decline 

The Parsis' transition from a moderately high to a very low fertility level 
appears to have come about in three stages: Achievement of a low level of 
marital fertility even before 1881. a shift in nuptiality between 1881 and 1931, 
and, since 1931, a slow downward turn in both nuptiality and marital fertility.
It is difficult to give an explanation for the low marital fertility observed about 
1881. A level of marita! fertility less than 50 percent of the Hutterite maximum 
is unlikely without some form of birth control, but in the 1962 survey-the 
only available evidence on voluntary fertility control by Parsis-96 percent of 
women ages 65-69. 94 percent of those ages 60-64. and 89 percent of those ages 
50-54 and 45-49 reported that they had never practiced contraception or 
planned a pregnancy (Census of India [19611 1971). Perhaps responses on 
contraceptive practice were insufficiently probed and use of non-mechanical 
methods of birth control (coitus interruptus, for example) was underreported. 
Among women ages 30-34. nearly 33 percent reported ever using some 
method of contraception-a much higher proportion than for other segments 
of the Indian population.* 

Sterility is a possible explanation for low marital fertility. According to the 
1962 survey, from 13 to 16 percent of the women in ever-married cohorts with 
completed fertility had not produced a live birth. To what extent childlessness 
is due to subfecundity or sterility rather than to voluntary fertility control is 
unknown. A possible cause of sterility is the prevalence of consanguineous 

*The percentage of Indian married women ages 15-44 using contraceptives was estimated at 8.0 
in 1969 and 13.3 in 1973 (International Bank for Recon,,truction and Development 1974). 
According to the 1962 survey, the corresponding figure for Parsi %%omenin the reproductive age 
group was 25.5 percent. However, the proportion of urban women practicing contraception could 
be expected to be higher than the all-India average and more comparable to the figure for the 
largely urban Parsis. 
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marriages; the 1962 survey data indicated that 14.3 percent of ever-married 
women had married blood relations, including relatives as close as first 
cousins. (The incidence of consanguineous marriages was somewhat higher 
among older than among younger cohorts.) The data do not show whether 
childlessness was higher among spouses who were related to each other than 
among non-related spouses, and the subject deserves further research. 

CONCLUSIONS 

The Malthusian methods of delayed marriage and celibacy only partly
explain the downward trend in the Parsis' fertility. Despite lack of evidence 
on practice of contraception, neo-Malthusian methods (that is, birth control) 
appear to have been prevalent among the Parsis even prior to 1881. Parents 
may have perceived the effect of rapidly declining mortality on survival of 
children and. given the community's Western out,,ok and high educational 
level, decided to have fewer children for whom they could provide better care 
and opportunities. It is plausible that, in the closely knit Parsi community, 
these values became accepted and fostered spread of conscious and effective 
family limitation. 

Implications of Demographic Trends 

The Parsis' low mortality level and even lower fertility level have led to a 
light child dependency burden. However, the proportion of elderly has 
steadily increased and, despite the group's relative prosperity, the extent to 
which the aged must depend on community charity is a cause of concern. 

The community's dwindling size is of greater concern. If the Parsi popula
tion of India continues to decline at the annual rate of I percent observed 
during 1951-1971, it would reach half its present size around the year 2040 and 
a fourth of its present size in 2110. Eventual extinction thus appears distant,
but possible. A c' ei .,I of'recent trends seems to be contingent on a change in 
the attitudes and values among young Parsi men and women. Possible reme
dial measures might be to change restrictions on religious affiliation of chil
dren of Parsi women married to non-Parsi men, to accept converts, and to 
encourage marriages, particularly at younger ages. A modest rise in the 
proportion of women marrying, or a decline in the mean age of marriage, 
could contribute to an increased birth rate. Reasons for non-marriage cited by
single persons in the 1962 survey included financial problems, need to care for 
aged parents, nonavailability of a "suitable match," and lack of housing.
Community programs aimed at reducing these obstacles might induce young 
people to marry. 
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-Significance For Other Societies 

The Parsi case suggests paths along which demographic transition might be 
achieved, and in a sense, it is more relevant for the Indian demographic scene 
than models based on the experiences of the industrialized countries. How
ever, there are crucial differences between the experience of the Parsis and 
that of the general Indian population. As early as the 1930s. the Parsis 
attained a death rate of about 15-18 per 1000. a level reached by India only in 
the 1960s and 1910s. More important than this time lag is that, around 1930, 
the Parsi birth rate had already declined to 22-25 per 1000. In contrast. India's 
rapid decline in mortality has not been accompanied by a significant decline in 
fertility. 

The Parsis also differ from the general Indian population in that they have 
had time to adjust to the process of modernization. For several decades now, 
they have been living mainly in urban areas, where housing shortages and city 
lifestyle have forced couples to modify their attitudes and behavior regarding 
family size. Thus, although the historical experience of this small community 
cannot be replicated elsewhere, identification of factors that have been pow
erful fertility-reducing influences for the Parsis may be valuable for policy
makers elsewhere. Urbanization has been one such factor. Literacy and 
education have probably raised the aspirations of parents and potential par
ents concerning the advantages that can be provided to children. As a 
consequence, young people may postpone or forego marriage as long as they 
are not able to meet these socially-approved aspirations, leading to late 
marriages and a high rate of permanent celibacy. Also pivotal is the existence 
of alternatives to full-time motherhood, including education and employment 
opportunities. The greater number of alternatives for women interacts with 
late age at marriage to lower desired and actual family size. Once a woman 
starts to work, she is likely to postpone marriage for a few years, and if she 
does marry, may not be inclined to devote herself to home and children. 
Exposure to the outside world also better equips her to examine alternatives 
and develop maturity and rationality. A process of this kind seems to be 
highly effective as a fertility-reducing influence among the Parsis. 

Thus, the Parsi case, despite its many special features, emphasizes the 
importance of education and alternative roles for women as tools for promot
ing changes in reproductive behavior. 
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Economic-Demographic Simulation for Indonesia 

Hananto Sigit 

Abstract 
The study contain economic and demographic projections for Indoneia. using a 

strategies The Invesneoclassical growth model featuring alternative investment 
tigator conclude,, that fertiht%reduction aid in achieving a given per capita income 

but does not ease the task of achie%ing a certain GNP growth rate. 

As is common in developing countries, rapid population growth has been 
as a result of an imbalance between decliningexperienced in Indonesia 

mortality and continued high fertility. If current fertility rates remain un
.s can be e\pected, the populationchanged and mortality dechnes further. 
level of 119 million to nearly 475of Indonesia will increase from the 1971 

Awareness of themillion b\ 2021. or bh about 300 percent in 50 ycars. 

archipelago's pressing demographic problems has led the Indonesian Gov

ernment to take action to reduce fertiht and encourage migration from the 
areas. In addition. in early

most densel- populated islands to less crowded 

1970, a National Family Planning Coordinating Board was established, with 

the task of coordinating all family planning activities by government and 

voluntary organization,. 
nearThe results of the fertility reduction piograin will not be felt in the 

future. Even if, at this moment, Indonesian parents could be persuaded to 

have only two children. in the years to come. females already born will 

babies than are necessary for replacement of the population.produce more 
Since control over mortality has been achieved earlier than control over 

Note: ICP social scientist David N. Holmes, Jr. helped prepare this report for pdhlication. 

Correspondence may be directed to Dr. ttananto Sigit. Central Bureau of Statistics, Republic of 

Dr. Sutomo. Jakarta. Indonesia.Indonesia. 8. Jln. 
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fertility, the question is not whether marked population increase will occur
in Indonesia, but how large that growth is likely to be.

Demographic change affects the economy in complex ways. The purposeof the study reported in this paper is to explore the impact of various patterns of fertility reduction on the economic variables that are important to
the Indonesian Government. These include size of the labor force, requirements for capital investment, consumption and savings levels, amount of
government investment needed to fulfill economic plans, and need for investment from foreign sources. Although the demographic-economic modelutilized for the analysis was constructed for the Indonesian economy, it canbe applied, with appropriate modifications, to other developing countries. 

Description of the Study 
The economic-demographic model adopted in this analysis is a modified

neo-classical growth model that incorporates the important characteristics
of the Indonesian economy. Consumption is treated both as cost and asgrowth factor. savings is defined as the amount left over after consumption,
and the economy, is somewhat disaggregated into rural-urban and foodnonfood sectors. In line with recent developments in this type of analysis, avariant of the Cobb-l)ouglas production function is employed in the model. 

The modei is constructed io explore the consequences of alternative popu
lation growth paths in a planned economy. l)emograpbhc and economic projections amo calculated for a period of 5 years. 1971-'02 1. Unlimited combinations of fertility, mortality, and urbanization ratcs are possible, but for thisstudy. the following assumptions concerning f'Jture demographic trends 
have been juldged adequate: 

" 	 Life expectancy at birth increases by 2-1/2 years every 5 years during 
the proicction period.


" Four alternative trends for fertility are projected: Constant 
1971 fertil
ity levels (High projection); reduction of fertility by 25 percent during
the period (Medium projection); reduction of fertility by 50 percent(Low projection); and reduction such that zero population growth is 
achieved by about the year 2021 (Very Low projection).

" 	 The rate of urbanization remains constant at 0.3 percent per year, the 
1961-1971 level. 

It is first assumed that the target is a given future trend in growth of GNP
(Gross National Product) and its rural-urban components. Next, the target isassumed to be a given per capita income level. The differential effects of
alternative demographic changes are investigated through estimates, for 
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each assumption, of private, public, and total consumption: induced. auton
omous, welfare. and demographic investments: savings: and investment 
from abroad. These projections are not forecasts of real future develop
ments, but formal computations showing the implications of given assump
tions. rhe outcomes, in other woids, depend oil tile underlying assumptions. 

The aim of the study ik to analyze the economic consequences of popula
tion groN\th. not the e\erse. The relevance for developing countries of 
Malthus" classical economlic theory of population growth. that Ily rise in 
income tends to bring with it increased biith rates and decreased death rates, 
has been questioned. as has tihe more complicated demogiaphic transition 
theor\ concerning the influence of' economic development on fertility and 
mortality. With the importation of advanced technology i public health and 
sanitation. hinrth and death rate,, appear less depelIdenl on economic growth 
than these theories suggest, and several demographer-economists hold that 
rates of population growth in de\veloping countries are largely independent 
of their rates of economic growth (Walsh 1970). 

METHOD
 

Demographic Variables 

Demographic projections are made for 5-year intervals from 1971 to 2021. 
Data from the 1971 population census of Indonesia were used to obtain the 
base-year population. by age and sex, after adjustment to correct census 
errors (see Appendi\ A). In 1971. the population of Indonesia was over 119 
million, and there xxere 97.5 niales for everN 100 females. 
.Mortalt\.The niortait leel used for the projections mus account for 

the tendency tonsard decreasing mortality in Indonesia resulting from ad
vances in pubhlic health technology and impio, ements in economic condi
tions. For this stud . it is assumCd that life e\pectancy in 1971 was 42.1 

years for males. 45.0 yeais for females. This i,identical to e',iimates by the 
Demographic Institute of the Univerity of Indonesia (1972) and in accord
ance with most other estimates that ha'.c been made. In the absence of 
sound information on past mortality to serve as Ibasis for projections, it is 
assumed that during the projection period, life expectancy at birth increases 
at the moderate rate of 2- i2 yei s for every 5 years. This is the mortality 
pattern generally used for population projections for Indonesia. Only one 
mortality pattei n is employed, since in this analysis, fertility, not mortality, 
is the policy variable. 

Fertility. Due to widespread underreporting of births in Indonesia, it is not 
possible to obtain sound estimates of fertility rates from vital registration 
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systems. A method developed by Grabill and Cho (1965) for estimatingfertility levels from census data on young children was used by McNicoll
and Mamas (1973) to compute fertility rates for Indonesia. These estimates,based on advanced tabulations of the 1971 census, are used in this study to
establish initial fertility levels (Table 1).

Four alternative fertility trends are used in the projections: 
" High Age-specific fertility rates remain constant at initial level 

during the period 1971-202 1.
* Medium Age-specific fertility rates decrease by 50 percent during

1971-2021, a decline of 5 percent every 5 years.

" Low Age-specific fertility rates decline 
 by 50 percent during

1971-1996, a decline of 10 percent every 5 years. After 1996,
fertility rates remain constant. This is the projection that
approximates the fertility reduction goals of the Indonesian 
Government.

* Very Low Age-specific fertility rates decline so that zero population
growth is achieved by 2021. This entails a decrease of 12 
percent every 5 years during 1971-1996. After 1996, the fer
tility rates are constant. 

The fertility trends may also be expressed as annual percentages: 
" High No change in fertility
" Medium Reduction in fertility of I percent per year, 1971-2021

9, Low Reduction in fertility of 2 percent per year, 1971-1996

* Very Low Reduction in fertility of 2.4 percent per year, 1971-1996 

Table 1
 
Age Specific Fertility Rates, Indonesia
 
Average 1966-1970
 

Age Fertility Rate (per 1000) 

15-19 151 
20-24 274
25,29 265 
30-34 206 
35-39 124 
40-44 55 
45-49 18 

-Source:McNicoll and Mamas. 1973. The DemographicSituation in Indonesia. Paper No. 28.
East-West Population Institute: Honolulu. 
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Rural-utrban coipsilion(!fWl,'populion. The model requires inputs on 

population and laboi force by se\ and by rural-urban residence. Since data 

on sex-age distribution of rural-to-urban migrants is lacking. it is not possible 

make separate itial and urban population projections using a cohortto 
,urvival method. but the simpICr method ,,uggsCted by the United Nations 

(1971) is sufficient for out pui poses lhis method is applied to sex and age 

group categoi ie,o? the population to iIeld Iti al-urball components' . A ci u

cial assumption is that the iNtte of hbaniation obsei xed between It})6I and 

Ill hold for the projection period.1971-0.3 pc cent lpciI cm --" 
w %n' SInce child eln and old people are assumed toEquivalent adult r'. 

consume less than \\tokig-.ege pcos Mtrhconsumtin is reduced to ai 

fraction of that ot \ orkinug-age 	 pet'sOll' Method, of weighting %'aI v; sole 

to diffil ,c\ gIoup,I(Ioale andauthors appl. diffeci ct \cigh lt!gC and 

Hooxci 1958. Wdh I4t. Inke IS8. I)cmogiaphic Institute 19721 In this 

study . the simplCst mnCthod. ,ilo tsLd h. Kniin-t, (l1907). is adopted. Pei
i06e nsons ages 0-14 and agc, 64 and ox ei c assigned a \%eightl ;.c s of 

atIO of Clivlnalent adult co0slinlto"s toworking age Mectxxcighted at 1 0 [he 
the age st .\ highet tatlto indicate, a poptiutotal population ielCt uctu e 

tion with a -,mall pOpOli t On of dCpCLdents. and collceiCly 
illnlaieas th, illrural,Average housChold siZC i,0 5 pecelt Iaigei ill 

and the diffet ence in cquix alent adult coNurmlel isI l.0eS gel. 7.9 percent. 

This reflects the high proportion of "xot king-age pci ,ons. including students. 

among 5t.resmdents. In iural ai eas. 	a crage household sic is 4.9 persons. 

in ii ban ale .a.a Crage 1Ousehold sizeor 3.80 equivalent adult coO lles, 

is 5.21 pi ,nmsor 4 I10equivalent mdult cons mei s 

Labw Jhre.The concepts used by the Indonesian Gove'nment in estimat-
Nations.ing employed labor aie the same as those used by the Unitd 

Working age is defined as ages 15-64. but not all \voiking-age pcison, are 

c.Some are in schools oi institutions, are handicapped ineconomically 	acti 
unpaid home 	 workci s. lhc.labot force consists only of some way. or Mic 

persons currentl, emplo ed. plus unemployed persons Qxho aie seeking 

work. The pecentagc "otthe x\ot king-age population that Isin the labor foice 

is the labor force pat icipation -te. and the pci centage of labot Ioi cc actu

ally employed 	is the employ wlnt tate 
data sho\\ that the femalc laboi force paiticipation .latein-Indonesian 

creased from 31.31 pcicent in 1961 in 1971. the maleto 38 40 pci cent ehile 

labor force partiipatlion ite de .ciacd 1lom X9.31 to 8(1.36 pci cent tiing 

the same period (Centi al B13ean of" StatstiLcs 1973). :oi compaiison. in 

Japan. labor force participation ratcs have been stable since 1955 at about 50 

In this study. it isassumed that thepercent for females. 84 percent for males 
stable levels oberved in Japan %xillbe achieved in Indonesia in 2021, imply

43 percent in female labor force 	participation and aing an increase of abou, 
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nearly stable male labor force participation rate during the projection period.
Employment rates in Indonesia are deceptively high, over 96 percentaccording to the 1961 and 1971 censuses and the 1964-1965 Social EconomicSurvey. It is suspected, however, that a large proportion of these so-calledemployed are really underemployed. For this study, it is assumed that thehigh employment rates obstrcved in 1971 will hold constant through 2021implying that lauor productivity wi~l increase as the economy develops and 

that there will be full employment.
Number offmily planning acceptors required. No acceptors are requiredfor the High projection, since no fertility reduction occurs. For the remaining projections, births prevented are calculated for each fertility reduction 

pattern, and the number of acceptors required to avert that number of births 
is estimated. 

Economic Variables 

Gross NationalProduct. In the model, total production can be projectedfrom current levels of inputs by means of a production function. The more
factors that are included as inputs, the mre precise are the estimates, butthe problem also becomes more complicated and requires more extensivedata. Especially in developing countries, lack of data restricts inclusion of allinputs suspected ol' influencing production. For the purposes of this study,capital, labor. and technological progress are considered sufficient,* andthese are included in the- Cobb-Douglas production function that is em
ployed. (See Appendix 13for equations.)

Technological progress is assumed constant over the projections and neutral as regards its effect on the relative productivity of capital and labor inthe production function. The amount of labor available depends on the fertility pattern and thus varies over the fouir projections. The effect of population
change on several significant economic lectors may be examined by calculating the amount of capital stock needed to produce the target GNP growthrate, given the amount of labor available. In addition, a number of economic
variables depend directly on population. 

hivestment. Total investment is defined as the sum of induced investment. 
autonomous investment. net welfaie investiment, demographic investment,
and depreciation allowance. Each of these factors is described below. In

*Land is not entered separately as adeterminant of output. This is not a serious omission.provided that the supply of land isadequate (that is. not all of it %,illbe fully used before the endof the projection period). and necessary additions to cultivated land can be realized withoutsteep increases in cost pet unit o' landIot average pioductivity (Walsh 1970). These conditionsare satisfied in the case of Indonesia where pressures on the land are felt only in Java, an islandaccounting for 13 percent of the nation's total area. 
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duced investment plus autonomous investment is equal to net economic 

investment, one of the determinants of capital stock and thus of GNP. ,Capi

tal stock. the amount of fi \ed productive capital at the end of a given year, is 

equal to capital stock at the end of the previous year plus net economic 

in%estment dti ing the eal. 
1) Induced in\'estment-An important determinant of induced invest

ment is the rate of return to capital. In the absence of data on rate of return, 

the level of induced inve Itment is estimated as a portion of the residual after 

total consuptlllrton is deducted from GNP. 
2) Autonomous in est ment-AAutononous in "estnlent is the amount that 

the government muSt inveSt in order to make up ;he difference between total 

net economic in\estnment iequired to attain ,he target GNP and induced 

investment b the pri\ ate sectoi. I he greater the amouint of private sector 

smallei amount cinrnent required.investment. the tile Of go investment 

This type of ins Cment mal. thus be regarded ais a pohcy variable whereby 

government dehbeiatel\ influences gro\s th of (NP. 

3) Welfiare investment-This includes all outla. s in ,ocial fields, includ

ing relig'on. education. culture, health, and hoLsing Sincc the main purrose 

of this investment is to pio\ ide social services for the people. it i', considered 

a function of population. The functional relationship adopted ii. this study is 
Because of its distinctis e chai acterisidentical to that used b\ Walsh (1970). 

tics. welfare in\ estment is treated separately from government consumption 
it is alsoexpenditures. and Since it does not contribute directly to growsth. 

treated differentl. from economic investment. It is defined as increasing at 

the same rate as go\ ernment consunption expenditure (see below), but with 

a provision for population increase. 
4) Demographic investment-)enographic investment consists of pub

lic and private spending required to bring fertility to a desired level. The 

term was first used by Demeny (1965). who distinguished between indirect 

and direct demographic investment. The former was described as that por

tion of investment in conventional economic projects expected to influence 

population trends: tile latter comprised funds channeled directly into 

population-influencing schemes, including family planning programs. In this 

study. all investments in economic projects are considered economic in

vestments. even though they may affect feitility, because it is not practica

ble to isolate and quantify the demographic portion of conventional invest

ment. Thus. only investment undertaken specifically to reduce fertility is 

considered d,'.aographic investment, and the concept of indirect demo

graphic investment is not used. 
Fhe extent to wh'ch fertility can be reduced and population growth slowed 

denends on many variables, most of which are not quantifiable, since they 
can bereflect the traditional and social values of the people. However, it 
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reasonably assumed that these variables will operate in the same way undereach of the four alternative fertility assumptions employed in the study.Fertility reduction is therefore assumed to depend only on efforts by government and the private sector, as reflected in the amounts spent on this 
activity.

The amount of demographic investment required to bring about aspecified fertility decline is calculated by multiplying the number of familyplanning acceptors needed by estimated average cost per acceptor. Cost perfamily planning acceptor normally decreases over time. Starting cost, consisting mainly of fixed expenses, is high, whereas the number of acceptorsrecruited is low, making for a high cost per acceptor. As the number ofacceptors increases, average cost decreases, but finally levels off. After fiveyears of the national family planning effort, cost per acceptor in Indonesiawas US$9.57 in 1972-1973. In the Republic of Korea and Taiwan, wherefamily planning programs have been active longer, costs were lowerUS$6.70 in Korea in 1967, US$4.00 in Taiwan in 1968 (Lapham and Mauldir1972). Enke et al (1968) estimated that after about five years, the direct costof contraceptives was about US$5.00 per acceptor, not including costs ofincentives and educational programs. Cost per acceptor for Indonesia istherefore estimated at US$7.00, or 400.76 rupiahs (at 1960 prices). To beconservative, this cost wa, assumed to be constant.
5) Depreciation allowance-The investment necessary to replace productive fixed capital that has become worn out or obsolete is the deprecia

tion allowance. Since depreciation of fixed social capital has been deductedfrom welfare investment, only depreciation of productive fixed capital is 
included. 

The depreciation allowance is believed to be lower in developing than indeveloped countries. Scarcity of capital forces developing countries t(, takegood care of existing capital, anij repair and maintenance costs are lowbecause of low wage rates. Available capital is therefore used longer beforeit becomes economically obsolete.
Data on depreciation allowance is difficult to collect for developing countries. It is usually estimated as a percentage of capital stock or GNP. In theabsence of data on depreciation, the Indonesian Central Bureau of Statistics

estimates that the depreciation allowance is about 5.9. percent of GNP.Since the capital-output ratio is estimated at 2.75, thi,; implies an allowanceof approximately 2.16 percent of capital stock, or a lifetime for the capitalstock of about 46 years. Even for Indonesia, this figure seems too high andthe depreciation allowance too low. Especially with the large amount ofinvestment in recent years and the growing competitiveness in the economy,future allowance for depreciation must be larger. A capital lifetime of 25years is assumed to be more reasonable for Indonesia. and in this study, the 
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depreciation allowance is accordingly set at about 4 percent of capital stock. 

(For comparison, the average capital consumption allowance for Jamaica for 

the period 1958-1966 was 4.038 percent.) 
Saving. and fweir,'n scor investmet. Total investment may also be 

defined in termi of how it is financed, that is. as domestic savings plus 

foreign investment. l)omestic savings is defined as the residual after private 

and government consumption (discussed below) is subtracted from GNP. 

Foreign sector in\ estment covers all foreign sources of investment, in

cluding foreign aid arnd direct investment b\ the foieign private sector. Ac

tuall . foreign ail is Ilso used for consumption needs, for e\ample. In

donesia has been receiving direct food aid for several yeaits. However. 
domestic funds can be substituted anal\ ticallN for foreign aid so that, for the 

purpose of this, study, all consumption Is financed b> domestic sources and 

all foreign funds are LisCd for in', eStITent. 
Consumpton. In a stud. of Indonesia. the Demog iaphic Institute (1972) 

used the same consumption function emplo\ ed by Coale and Hoover (1958) 

and by Dethen, (1965). e\cept that population %a, e\pressed in terms of 

equivalent adult consumers. This formulation is adopted as the basic con

sumption function in this study, e'cept that government consumption is 

treated separately, since it is not considered a function of population. 
I) Government consumption-Most economic-demographic studies 

t Ike government consumption into account in one way or another. In this 
,,tudy. government consumption e\penditure is assumed to be a function of 
GNP and previous Near's expenditure. 

2) Private consumpton-'rhe private consumption function is computed 

from SUSENAS IV (Fourth National Sample Survey 1969) data, covering 
all Indonesia except for sevcral provinces in the outer islands. Regencies 
(abupaten) are used as sample units. Not all kabupaten could be taken into 

account. due to e\clusion of several provinces and to some nonresponses. 
However. the available kabupaten are large enough to justify reasonable 
estimates. In rural areas, dtta are available for 166 kabitpaten; in urban 
areas for 80. 

Average income is higher in urban areas than in rural by 25.9 percent. 

giving rise to higher food and nonfood consumption in urban areas. More 

striking is the difference in consumption patterns in the two sectors. Aver

age per capita food consumption in 1969 (in 1960 prices) was 2.863 rupiahs in 

rural areas, 3,452 rupiahs in urban areas. For nonfood items, average rural 
consumption was 798 rupiahs, compared to 1.317 rupiahs in urban areas.* 

*Price difference%in urban and rural sectors are considered nonexistent due to differences in 
quality and kind of most consumption goods and services. 
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Thus, rural dwellers spent about 78 percent of total expenditures on food;
urban residents spent 72 percent of their higher incomes on food items. 
Since consumption patterns apparently differ between rural and urban areas,
consumption functions are estimated separately for food and nonfood items
and according to rural and urban sectors. These estimated functions, listed.
in Appendix A, were used in the projections which follow. 

FINDINGS 
Notes on the Findings 

Only summaries of the quantitative results of the projections made from
the model will be included in this publication (Tables 2 and 3). Equations
tised in the model are presented in Appendix B, with brief explanations of
the methods used, where necessary. Conclusions drawn from analysis of the 
projections follow. 

Table 2
 
Relative Magnitudes of the Key Economic Variables Under Four
 
Alternative Population Projections With GNP Given, Indonesia, 2021,
 

Variable High Medium Low Very Low 

Y iO0 100 100 foo,
Y/P I00 
 167.30 237.83 311.91PC/P 100 167.02 237.22 310.97PC 100 99.83 99.75 99.70GC 100 100 100 100

TC 100 99.85 99.77 99.73
11 100 99.82 99.73 99.67
IA 100 161.07 227.32 277.04IW 100 63.09 45.10 35.10
ID 0 12.5 8.8 8.3
TGI 100 120.67 151.82 176.71
! 100 105.33 113.67 120.36S 100 100.73 101.10 101.30FSI 100 110.32 127.20 141.04 

Note: Y=Gross National lroduct. P=Population. PC=Private Consumption. GC=Govern.ment Consumption. TC=Tolal Consumption, II=lnduced Investment, IA=Autononious In.vestment. IW=Welfarc ihnvetment. I I)Denmographic Investment, TGi=Total Government
Investment. I=Total Invetnlent, S=l)om ic Savings, and FSI= Foreign Sector Investment. 
All the figures are in percentages. ecept ID. given in billions of rupiah, at 1960 prices. 

(Index: High Projection Values = 100) 
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Table 3 
Relative Magnitudes of the Key Economic Variables Under Four 
Alternative Population Projections with Per Capita Income Given, 
Indonesia, 2021 

Variable High Medium L.ow Very Low 

Y 100 59.77 42.05 32.06 
Y/P 100 100 100 100 
PC/P 10) 99.54 99.22 98.95 
PC 100 59.50 41.72 31.72 
GC 100 60.26 42.49 32.49 
TC 100 59.58 41.810 31.80 
I 100 62.65 44.42 34.33 
IA 100 0 0 0 
1W I0 40.15 20.58 12.52 
ID 0 12 5 8.8 8.3 
TGI 100 17.01 8.78 5.40 

100 47 71 31.44 22.171 
S 100 60.71 43.25 33.31 
FSI 100 33 60 18.63 10.09 

Note: Y=Gro% National Product. P= Population. PC= Pri.,ate Connumption. (GC=Govern
menI Con,,umpuon.I" Ion.t ConSuptIon. II=IndIced I nvetnent: IA =AtIonomois In
vestment. IW=Wlftre Invetment. ID-Deniographzc Ine,,tment. TGI= rotai Government 
lnvesiment. I=Total Inve,,tment. S= I)ometic Savlng, and FSI= Foreign Sector Investment. 
All the figures are in percentages. except It). gisen in hilhons of rupiah, ,tt1960 prices. 

(Inde\: High Projection Values = I()) 

Demographic Projections 

Totat population. The projections show, if current high fertility is main
tained, the population of Indonesia will increase from 119 million in 1971 to 
about 474 million in 2021. an increase of approximately 300 percent in 50 
years (High projection). A yearly fertility reduction of I percent (Medium 
projection) will generate a total population of 284 million by the end of the 
period. A more rapid decline (Low projection) will produce a population of 
about 200 million by 2021. Even the assumption tnderlying the Very Low 
projection will result in a population of 152 million before stabilization oc
curs about 2011. 

Age structure. Different fertility trends give rise to differences in age 
composition of the population. Since the projections are compted for only a 
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50-year period, the number of old people is not affected by reduced fertility 
and is the same for all projections. Differential effects are found, however, in 
the groups jtges 0-14 and 15-64. 

During the first 15 years following the onset of fertility decline, only the 
number of children is affected. By 1986, the number of persons ages 0-14 is 
70,844 under the High projections, compared to 61,105 (Medium), 49,417 
(Low), and 41,524 (Very Low). By 2021. with unchanged fertility, the 
number of persons ages 0-14 is 209,088, but tinder the Very Low projection it 
is only 25,836. or 12 percent of the High projection. For the Medium and 
Low projections, the percentages are 39 and 22 percent, respectively. 

After 1991, the impact of fertility reduction begins to be felt in the 
working-age group. By 202 1, under the Very Low projection, the population 
ages 15-64 is about 44 percent of the size of this group under the High
projection; in fact, the number of working-age persons decreases between 
2011 and 2021 under conditions of very low fertility. Under the Medium'and 
Low projections, working-age population continues to grow in size, but it is 
only 75 percent of the High level under the Medium projection, and only 55 
percent under the Low projection. 

Dependency ratio. During the 50-year period, tinder reduced fertility, the 
number of children declines faster than the number of working-age persons,
while the older population remains unchanged. The result is a consistent 
decline in the dependency ratio (the ratio of the number of persons ages 0-14 
and 65 and over to the number of persons ages 15-64) in the lower projec
tions. In 1971, this ratio wa,, 85. In 2011, the dependency ratio is 88 with 
unchanged fertility, compared to 58 (Medium projection). 45 (Low), and 27 
(Very Low). After 2011. the ratio increases again ini the Very Low projection
because the size of the working-age population has stabilized and begun 
to decline. Dept !ency ratios in 2021 are 89 (High). 51 (Medium). 45 (Low). 
and 36 (Very Low) 

Rural-urban di.%trilbmion. The urbanization rate is assumed constant at 0.3 
percent perannum, as observed in 1961-197 1. By 2021. underall projections,
about 33 percent of the population resides in urban areas. 

Number of fimily planning acceptors. The number of family planning 
acceptors required to realize the projected fertility changes depends on the 
number of females of childbearing age, the initial fertility level, and the size 
of the desired fertility reduction (Figure I). In the early years of the projec
tions, the number of women of childbearing age and the fertility level are the 
same for all projections, and the number of acceptors required depends
solely on the degree of fertility reduction. Thus. the higher the reduction in 
fertility desired, the larger the number of acceptors needed. This trend holds 
for about 35 years, but by 2011, fewer acceptors will be needed to maintain 
the Low and Very Low patterns than to maintain the Medium projection, 
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Figure 1 
Net Acceptors Required to Reach Three Population Projections, 
Indonesia, 1971-2021 

Acceptors* 
(millions) 

35 

30 
MEDIUM 

25 25 VERY LOW 
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0 
1971 1981 1991 2001 2011 2021 

Year 
*Net acceptors new acceptors minus dropouts 
Note: Since no fertility reduction occurs under ahigh projection, this projection is not shown. 
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and by 2016, the Very Low pattern requires fewer acceptors than the Low 
pattern. The reason for this is, due to the faster pace of fertility reduction, 
the number of women of childbearing years is smaller under the lower pro
jections. Thus, the largest fertility reduction requires more acceptors ini
tially, but in the long run, the smallest fertility reduction (Medium projec
tion) requires the largest number of acceptors. In 2021, the number of accep
tors under the Medium projection is 176 percent of that required for the Very
Low projection; for the Low projection, it is 112 percent of the Very Low 
projection. 

Economic Projections 

Planned growth of GNP. Assuming that the annual rate of growth of GNP 
increases from 7.5 to 12 percent during 1971-2021 (as planned by the Indone
sian Government), GNP increases 106 times, from 603,900,000,000 rupiahs
in 1971 to 64,349,800,000,000 rupiahs by 2021. Since income increases more 
rapidly in urban than in rural areas, by 2021 urban income will have risen 
approximately 347 times and rural income will have increased to only 22 
times its 1971 level. Rural income is only 16 percent of GNP in 2021. 

1) Per capita income-With GNP given, per capita income grows at rates 
determined by population growth. Using an index of 100 for the High projec
tion, per capita income in 2021 is 167 under the Medium projection. 238 
under the Low projection, and 312 under the Very Low projection.

Since urban income grows more rapidly than rural income and urban 
population growth is slower, per capita income increases faster in urban than 
in rural areas. In 1971, the ratio of urban to rural per capita income was 1.6; 
in 2021, the ratio is 10.6. 

2) Consumption-The projections show that slower population growth 
does not result in a significant reduction in private consumption. which is 
assumed to be dependent on income. Under all four projections, aggregate
consumption increases about 101 times by the year 2021. Per capita con
sumption, like per capita income, is much larger in the lower projections, with 
their smaller total populations, than under the High projection, With an 
index of 100 for the High projection, per capita consumption in 2021 is 167 
under the Medium projection, 237 under, the Low projection, and 311 under 
the Very Low projection.

During the first 30 years of the period, aggregaic consumption grows more 
slowly than income. However, with increasing urbanization, large numbers 
of people move into the higher per capita consumption pattern of urban 
areas, anti, as a consequence, during the last 20 years of the projection
period, consumption increases faster than income. By 2021, in all four cases, 
urban consumption is 331 times the 1971 level; rural consumption is about 20 
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level. Since government consumption does not depend on
times the 1971 

for all four projections. Thus, during thepopulation, it too is tile same 

period, total private and government consumption will have the same pat

tern in all projections. (Per capita consumption. as mentioned. does differ 

under different proections.) 
3) Saving-s-Saving's is delined a, income minus consumption. The sav

income groX\s faster than consumptionings rate theretOle in leales \\ hen 
Overall.and decreases when consumption gio\\ s faster than income. the 

savings rate \\dl increase fiora 13.2 percent in 1971 to over 17 percent in 

2021. %\iththe ittes nearlk the saime for all proeCtiOns. It reaches its high 

point-17 7 to IS 3. Undei Varlious projections-ill the \eal 2001 and then 

declines ,lightl\ . since during ilie last 20) \'ears of the projleCtion, the growth 

of consumptlon C'.ceedS that of incom1 e 

4) Induced in\ Ct1 ent-l ndticCd iil\estillel t i trceated as a function of 

tile feitilit Ilrductotal consumption. \0hh1C Is not significant I affected h\ 
for all foii pio~ectiois. However.lions. It is thus appiomimnatei the ame 

the need for inestnment i, greatci \\ith ieduced fcitihlt. Ihis is because 

output is a function of capital and labor, and lie smallCi" labor forces that 
to produce a

result tiom fertii\ eLLuctiLon I'equire a aiger capital stock 

given level of GN P. SinlCe the leVel of induced investment is not significantly 

higher under the lower projections. go elnnient must fill the gap with its 

autonomous in\ cstrent The lowest population piolection requires the 

largest investment b% goveinnentt With the iude\ for lhe High projection 

100. autonomous inve, tment in 202 1 is I61 for the MediumIIprojection,set at 
227 for the Lo\\ projection. and 277 for the Vei v I.o% projection. 

in the economn through \\elfiie and demo-Government also participate, 

graphic investments. Since \,elfare investiment is a funciion of population. it 

is lower for the lo%er projections. )emographic investment ha a more 
first part of this section. blit it iscomplicated pattern, discussed in thc 

of autonomous investment rerelatively small. Overall. the large amounts 

quired for smaller populations aie not offset by the lessening in amount of 

welf'tre investment, and government', role in the economy Is greater for the 

larger fertility reductions. 

5) Foreign sector investment-As noted above, larger amounts of capital 

tire needed to fulfill a given GNP target undei the lower projections. in which 

the labor force is smaller. Because the level of domestic savings does not 

increase sufficiently under the lower projections. a greater input of foreign 

funds will be needed. Under the High projection. foreign investment in 2021 

is 48 percent of total investment, compared to 50.2 percent (Mediumn). 53.7 

percent (Low), and 56.2 percent (Very Low). With a given (iNP growth as 

the target, reduction in fertility will bring about sharp increases in per capita 

income and per capita consumption. However, to achieve the planned G NP. 
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larger investments are needed than if fertility remained unchanged, because
the size.of the labor force is smaller for the lower projections. Since neither
domestic savings nor induced (private sector) investment increases, substan
tially where population is smaller, greater amounts of autonomous (govern.
ment) and foreign investment will be required to fill the gap between total 
economic investment and induced investment* (Table 3).Plannedper capita income growth. In the preceding case, the Indonesiati
Government's actual economic plans were projected to obtain a target GNP.
Under the High projection, per capita income reached 135.526 rupiahs in2021, when the GNP goal was achieved. Now, this pet capita income level,rather than GNP, is taken as the target implied by the planned growth rate,
and the results that follow from this way of stating the goal are explored.

I) Income-Under successively greater fertility reductions, smaller
aggregate incomes are required to maintain the targeted per capita income,
since population is smaller. Aggregate income must increase only 34 times inthe Very Low projection, whereas the required increases for the Low andMedium projections are 45 and 64 times. Under the High projection (con
stant fertility), income must increase 107 times between 1971 and 2021 to 
fulfill the per capita income goal.

Rural income is assumed to grow at proportionately slower rates than 
aggregate income, and the percentage contribution of rural income to GNP islarger when GNP is relatively low. Under the High projection, rural income
is II percent of GNP, compared to 19 percent (Medium), 22 percent (Low),
and 24 percent (Very Low).

2) Consumption and savings-With the final value of pet capita incomefixed, in the lower projections, per capita urban income is lower than under
the High projections and so is per capita urban consumption. (Per capita
urban income and consumption are several times higher than per capita rural
income and consumption, in all four cases, but the difference decreases inthe lower projections.) Aggregate rural, urban, and total consumption alldecline with declining fertility. The decline in per capita urban consumption
outweighs the increase in per capita rural consumption under the lower
projections, so that overall per capita consumption declines slightly with
fertility reduction and savings increase accordingly. In 2021. per capita con
sumption under the Very Low projection is about I percent less than underthe High projection, and aggregate total consumption is, consequently, sub
stantially lower for lower projections.

Since government consumption is a function of income, it is markedly
reduced by the lower levels of aggregate income corresponding to the 
reduced-fertility patterns. 

*Recall, however, that this result depends critically on the assumption that induced invest
ment is a function of total ratiher than per capita consumption. 
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Total (government plus private) consumption declines faster than income 

in the lower projections, and higher savings rates result. In 202 1,the savings 

rate is 17.3 for the High projection. conpared to 17.6 (Mediun). 17.8 (L.ow). 

and 18.0 (Very Low). 
is requited to obtain the lower3) !nvestment-less total investment 

levels of aggregate income needed under the lo\\ er proJections. Setting the 

index for induced investment at 100 for the High projection, the index is 63 
i'he role of

for the Medium projection. 44 for Low. and 34 for Very Low. 

government a, investor can be correspondirigl reduced. During the last 

five-year period under the Medium p1ot0ection. a\'erage aUtonmonUs income 

kolds,. projected private iinestment e'ceeds the level
is negatie. In othei 
needed to achieve the targeted per capita income, and rer capita income 

flter than planned even \\thout economiC investment by the may grow 
in\est ment is no longer required aftei 1995 in the

government. -\utotnomostl 
or after 199(0 in the \ery l.ow projection.Low projection. 

con-When autlononools In'11etrnlent is neCatlive. government investment 
This means. for c\ample. thatsists of demograzphic and \%elfare investment 

after 2(115 in the Medium projectin. gover nmnent investment is only 5 per

cent of that required tunder the High projection. 

4) Foreign sector investtment-Tfhe denMand fol foreign lunds is lower for 
Bythe lower projections, because ot tle increased domestic stvings rate. 

the year 2021. the foreign ,ectoi accounts for only 21.8 percent of total 

investment tinder the Ver. I ow plotection. compared to 48 0 (High), 33.8 

(Medium). and 28.4 (Lo. 
Where a gmwen per capita inmconc is the tam get. fertility reduc

Summar\y. 
a Smalle GNP is requiled totion facilitates ach ievenent of the goal. since 

income Ohlee the population is smaller. Total
attain a certain per capilta 
consumption undej the lower pi o.lctons is depressed by the lower (in rela

savings rate istion to the High projection) urban pen capita income. 1he 
ment is needed to achieve lower aggregate innve
therefore higher. Less 

come, and the economy consequently generates less demand for foreign 

funds. The government's role as,investor is also reduced and by the end of 

the period consists only of welfare and demographic investments under all 

three reduced-fertility patterns (Figure I). 

CONCLUSIONS 

The findings suggest that if government's aim is to achieve a certain GNP 
ease the task. The decline in thegrowth rate. fertility reduction does not 

labor force (relative to the situation in which fertility remains high) necessi

tates greater investment in capital stock if the required output is to be pro

duced. Much of this investment will have to be provided by government and 

foreign sources. 

223 



DEMOGRAPHIC TRANSITION 

Indonesia's fertility reduction goal is the equivalent of the Low projectir,,in this study. If the government's economic goal is to increase the growthrate to achieve a target GNP, it must be prepared, given its fertility reductiongoals, to increase annual autonomous investment to 127 percent of the levelrequired under constant fertility. Government economic investment willcomprise 30 percent of total investment in 202 I, and total government investment, including demographic and welfare investments, will account forabout 34 percent of all investment. Domestic savings will have to be supplemented with foreign funds. In 2021, about 56 percent of total investment willcome from the foreign sector, compared to about 48 percent under constantfertility. However. there are compensations. The resulting per capita incomewill be 240 percent higher than under the constant fertility regime.Turning to the alternative statement of the economic target-a specifiedper capita income-fertility reduction substantially aids achievement of thisgoal, since it is not necessary to maintain a given GNP with a smaller laborforce. Rather. with smaller populations, lower levels of GNP are needed tosatisfy the requirements. In the case of Indonesia. fertility reduction mightbe accompanied, in the latter part of the period, by an even faster thanplanned increase in per capita income because of the high level of inducedinvestment. The government would not have to invest in the economy after1996, private investment being sufficient to cover the domestic savings requirement, and foreign investment would account for only 28.4 percent oftotal investment in the Low projection as opposed to 48 percent in the Highprojection. In addition, a fertility reduction will promote greater incomeequality by reducing rtural-tnrban differentials. Where aggregate income islower (as under the reduced-fer'tility assumptions), the share of the relativelyslow-growing rural sector in that income is larger than when income ishigher. With a given per capita income. urban per capita income is consequently lower than in the High projection, in turn lowering urban per capitaconsumption. This results in a significant reduction in aggregate consumption and a corresponding gain in savings. Since the need for investment issmaller for a smaller population, the increased savings rate enables theprivate sector to cover most of the country's investment needs. 

APPENDIX A 

Computation of Demographic Data 
Data used'in making the population projections were: Base year (1971)population, by sex and age; age-specific survival rates, by sex; age-specificferiility rates; sex ratio at birth; and survival ratio at birth, by sex.Data from the 1971 Population Census (Central Bureau of Statistics 1972) 
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were used for the base population, after correction of errors. 
Theoretically. with high fertility and a moderate level of mortality, the age 

pyramid for the Indonesian population should be broad at the base. with a 
gradual reduction in the size of the older age groups, This expectation is 
borne out. except that the population ages 0-4 is the same size as the next 
older group. ages 5-9. and there is a *'hollow" at ages 20-24. The smaller 
than expected lumber of per,,ons ages 0-4 is probably due to under
enumeration of babies, a common phenomenon in popLiltion ceulesN and 

surveys. As foi the "hollow ' at ages 20-24, Nitisastro ( 1970) argued that the 
cohort ages 20-24 %%,1,, born durIng the turbulent yca-r, of' the 1940s. when 
fertility was Io%% and meottalitv, especially child mortality. ,as high. l'his 

period was followed by t dcCde of lelati\ely fa\,or able economic condi
tions, stimulated by the Korean War booM In a,griculturA C\po t prIices. so 
that succeeding cohorts \ ere much larger than the gioup ages 20-24. 

Correction%Ir t-t or. Censts, dlta atrc adjusted in four consecutive steps: 
I) Person,, of unkno\%n age ( 15.059 persons. or about 0. 12 percent of tile 

total) were proratled among the age gi oups in such a %\ai that the pet centage 
age-sex distribution remained unchanged 

2) The population ages 70 and over \%ias adjusted bk applying a West 

model of stable population. (Coale and l)emeny 1966) to the rural and urban 
populations. )eath rates Used \%ere 13 pet 1000 for :he tiban potpulation. I I 
per 1000 for the rutal populattion. A rat of natural increase of 2.5 percent 
was assumred. 

3) The population ages 10-69 was adjusted b means of the "moving 

average" method. Size of an. 5-kciar age giouLp (tages \ to \ 5) was deter
mined by taking the average of three age group,. ages \-5 to 5. \ to \-,5. and 
x+5 to \+ 10. An implicit assumption was that age was misreported by no 
more than 15 %.ears. 

4) The population ages 0-9 was adjusted. Childrcn ages 0-4 in 1971 were 
born during the period 1967-1971. and children ages 5-9 wee bot during 
1962-1966. Since it is belie ed that fertility and mortality did not change 
significantly during this period, the number of children age, 0-4 is expected 
to be larger thai the number age, 5-9. However. censsus data show approxi
mately tne same number in each gioup. This is :attributed to underenumera
tion of children ages 0-4 and to exaggeration of the size of the group ages 5-9. 
To adjust for these errors. the 1971 population was bac('-projected (again 
using West life tables) to obtain the number of women in the childbearing 
years at the midpoints of the periods 1962.1966 and 1967-1971. The number 
of births in the two periods was estimated by multiplying the mid-interval 
number of women of childbearing age by age-specific fertility rates, as esti
mated by McNicoll and Mamas (1973). Survivors of births occurring during 
1962-1966 and 1967-1971 constitute the cohorts ages 5-9 and 0-4 in 1971. 
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Level of Mortality 

The expectation that the 1971 census would provide accurate moftality 
estimates fnr the 1960s was not well founded. McNicoll and Mamas (1973) 
estimated the mortality level from 1971 census data by fitting a Coale-
Demeny life table to intercensal cohort survival rates by sex. The results are 
reasonable for Java, but erratic for other regions, making the all-Indonesia 
estimates unacceptable. The same authors also estimated mortality from an 
independent source-census retrospective data on children ever born and 
children still living, classified by age of mother. This method produced life 
expectancies at birth of 51 years for urban dwellers, 46 for the rural popula
tion, anti 47 for the general population. 

The )emographic Institute, in a recent population projection (1972) as
sumed that life expectancy in 1971 was 42.1 for males, 45.0 for females. 
Using 1961 census data and the 1964 life table of the Central Bureau of 
Statistics, McNicoll and Mamas (1973) estimated life expectancy at 44 for 
males, 47 for females. The Central Bureat of Statistics (1973). on the basis of 
National Sample Survey data, put life expectancy, for Java-Madura only, at 
43.42 for males, 46.30 for females in 1964, and 44.79 for males and 47.68 for 
females in 1967. Most estimate, agree that in 1971 life expectancy centered 
around 44 years for males, 47 for fenales. In this model, these figures are 
adjusted to the Coale-Demeny West life taible of level i1, corresponding to 
life expectancies of 42.1 for males. 45.0 for females. 

Level of Fertility 

As noted in the text, estimates by McNicoll and Mamas (1973) are 
accepted as base year age-specific fertility rates (Table 1). 

APPENDIX B 

The Model 

Forty equations are employed, of which 22 are identities. Since the 
number of equations equals the number of endogenous variables to be 
solyed (40), the solution is unique. The model is'solved with 25 exogenous
variables, most of them demographic variables derived from the population 
projections. There are 18 parameters. 

The Equations 

Capital letters represent aggregate variables; lower case letters denote 
average variables and parameters. The subscript t indicates the value of a 
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stock variable at the end of year t, or of a flowvariable during the period t. 
Values for the year previous to t are given the subscript t-l. 

The Production Function 
Y, = k(I+q) TK"Ll Variables:* 

Y = Gross National Product 
T = Time difference from 1960 
K = Capital stock 
L = Total labor employed 

Parameters: 
k = conversion constant relating capital

labor to output 
q = annual rate of tecbnological progress 
u = capital elasticity of production 
v = labor elasticity c,f production 

Capital Formation 
K, = K,-, + IE,- IE = Net economic investment 

Net Economic Investment 
IE, = 11,+ IAt I1= Induced investment by the private 

sector 
IA = Autonomous investment by gov

ernment 

Total Investment 
i, = 11, + IA, -?IW, + ID, I = Total investment 

+ DP, IW = Welfare investment 
ID = Demographic investment 
DP = Depreciation allowance 

Net Borros'ing from Abroad 
FSI, = I, - S' FSI = Foreign sector investment 

S = Domestic savings 

Domestic Savings 
S, = Y, - PC, - GC, PC = Private consumption expenditure 

GC = Government consumption expen
diture 

Private Consumption Expenditure 
PC, = CR, + CU, CR = Rural consumption expenditure 

CU = Urban consumption expenditure 

Variables will be identified only when they are used for the first time or when they are used 
in widely separated equations. 
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Ritral,ConsumptionExpenditure, ,., -
CR,=(PR)(cr) PR = Rural population,, 
cr rrural consumption expenditure-' percapita 

Urban ConusumnptionExpenditure
CU, = (PUt) (cu) PU.= Urban population 

cu = urban consumption expenditure 
S .
 per capitaRural Food Consumption . -

1."
 

Expenditure
CFRI = (PR,) (cfr) CFR Rural food consumption 

expenditure
cfr = rural food consumption expendi. 

ture per capitaRural Nonfood Consumption 
ExpenditureCFR, = CR, - CFRt 
 CFR Rural nonfood consumption
 

expenditureUrban Food Consumption ,,-. ,	 ' 
Erpenditure

CFU, = (PU,) (cfu,) CFU Urban food consumption 
expenditure

cfu = urban food consumption expendi-, 
ture per capita

Urban Nonfood Consumption
 
Expenditure


CFU, = CU, - CFUI CFU'= Urban nonfood consumption 

expenditure
Rural Per Capita Private
 

ConsuotptionFunction
 
crt = aryr, + b.art yr = rural income per capita 

ar = proportion of equivalent adult con
sumers to total rural population 

Parameters: 
a,= 	a'erage propensity to consume outof income (before allowing for ef

fect of equivalent adult consumer)
in rural areas 

br = 	coefficient denoting effect of age
structure on consumption in rural 
areas 
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Urban Per Capita Private 
Consumption Function 

cu, = ayu, + buau, 

Rural Per Capita Private Food 
Consutmption Function 

cfr, = afryr, -- brrart 

Urban Per Capita Private Food 
Consunption Function 

cfut = afuyut + bfuaut 

yu = urban income per capita 
au = 	proportion of equivalent adult con

sumers to total urban population 

Parameters: 

au = 	average propensity to coni,4lne Out 

of income (before allowing for ef

fect of equivalent adult consumer) 
in urban areas, 

bu = coefficient denoting effect of age 
structure on conunption in 
urban areas 

cfr = rural food consumption expendi
ture per capita 

Parameters: 
afr = average propensity to consume 

food out of income (before al
lowing for effect of equivalent 
adult consumer) in rural areas 

bir = coefficient denoting effect of age 

structure on consumption of food 

in rural areas 

cfu = urban food consumption expendi

ture per capita 

Parameters: 
afu = average propensity to consume 

food out of income (before al

lowing for effect of equivalent 
adult consumer) in urban areas 

bf,, = coefficient denoting effect of age 

structure on consumption of food 

in urban areas 
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Government Conssumptio,
 
Function
GC. cYt + d(GC1.1) -GC Government consumption 

Parameters: 
c = average propensity of government

to consume before allowing for 
effect of previous year's govern
ment consumption

d coefficient denoting effect of pre
vious year's gc;.ernment 

Welfare I1'estinentFunction consumption 
IW,=IW.-,(GC,/GC,) + IW = Welfare investment(IW1IP) (AP,) P = Total population 

AP = Population increaseDemographic ivestment.
 
Function
ID, = ACP,(cacp) ID = Demographic investment 

ACP = Number of acceptors 

Parameters: 
cacp = cost per acceptor of family plan. . ning programs

Induced Inmestinent Function 
II, = a + b(TC,) 11= Induced investment 

TC = Total private and government 
consumption 

Parameters: 
a = intercept

b = 	coefficient denoting effect of tot'il 

private and government consump
tion on induced investmentTotal Consumption E penditure

TC, = PC, + GC, 
Depreciation FunctionDP= (dp)Kt . DP,= Depreciation allowance 

K = Capital stock 
Parameters: 

dp = proportion of depreciation from
 
Total LaborEmployed income
 

= LR, + LUt 
 LR = Rural labor employed
 
LU Urban labor employed 
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ed
 
Rural Labor Eniplo% 

Rural female labor employed
FLR = 
LR, = FLR, - MLR, 
MLR = Rural male labor employed 

Urban Labor Emplved 
Urban female labor employed
FLU = 
LU, = FLU, + MLUt 
Urban male labor employedMLU = 

Rural Female Labor Funclion 
= 


FIst,1I Rural female population ages 15-64 
FLR, = FR, ;-,,,,(flpr,) (fer,) 

rural female labor force particiflpr = 
pation rate 

fer = rural female labor employment 
rate 

Urban Female Labor Function 
FU415-61, = Urban female population ages 15-64 

FLUt = FU,-.,, 41(tlpu1 ) (feu,) 

urban female laboi force
 

flpu = 
participation rate 
urban female labor employmentfeu = 
rate 

Rural .ah" Labor Function 
MRA, 4Id,= Rural male population ages 15.64 

MLR, = MR., ,,,,(mlpr,) 
rural male labor force particimlpr = (fier) 
pation rate 
rural male labor employment ratemer = 

Urban Mal' Labor Fut tiom 
=Urban male population ages 15-64 ,,,
MLUt = MU,,.,. 1 (mlpu,) MU,15 

urban male labor force particimlpu = (meu,) 
pation rate 
urban male labor employment ratemeu = 

Rural Equivalent Adult 
Con.mttner Function 

0.6 [PR, ,-. ' PR III,-,#] AR = Rural equivalent adult consumer% 
AR, = 41 

PR.-4 = Rural population ages 0-14 
+ pRi._o t 

PR,15-,;, = Rural population ages 15-64 

PR,,.,- ,= Rural population ages 65 and over 

Urban Equivalent Ahtult 
ConstmerFunction 

AU,= 0.6 [PU,,-,41t + PUom,:- ] AU = Urban equivalent adult consumer 
= 
PU,, 1, Urban population ages 0-14 

+ PUt,-,i, 4 ,t 
PU, I.., = Urban population ages 15-64 

PU,,6- ,=Urban population ages 65 and 

over 

Rural Proportion ofEquivalent Adlult Con.uoner to Population 
= 
art ARtPR, 

UrbanProportionofEquivalent Adult Consumer to Population 

au, = AUt/PU, 

Rate of Income Growth 
ry = rate of income growth

ry, = (Y,-Yt-,)IY,-, 
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Rural hicoeYRt = YR1 .. (I+ [5/7.5Jry) -, YR,= rural income 
Urbalt Ionwo)lle
YU, = Y,- YR YU =,urban income 
Per Capita hiconte 
Yy= Yp/Pt 

= RuralPei Crpitahtcole Y per capita income 
Yr = YR,/PR, er capita income
Urban Per CapitaIncome yr7 rural p
yu, = YUI/PU-

yu = urban per capita income 

APPENDIX C 

Estimation of Economic Relationships
The parameters are estimated from various data, as follows: 

Parameter, Source 
k q u v a b c d dp Time series of national account data"' 

ar br at, bu arr brr 
 1969 National Sample Surveydata
au br, 

cacp National Family Planning Coordinating Board 
d'.ta 

ProIuctionfictic,. Estimation of the production function requires dataon capital stock and labor. In the absence of these data, series of capital andlabor employed must be constructed. These are used to estimate the aggregate production function for Indonesia, in conjunction with alternative assumptions concerning the rate of technological change.I) Capital-The estimated capital output ratio was 2.75 in 1972 (Sigit1975). This implies the full capacity used of capital was 2.751,775,100,000,000 rupiahs. Since capital is assumed to be fully employed in1972, capacity capital is equivalent to capital stock for that year. Capitalstock for year t-I is then obtained by subtracting investment in year t fromcapital stock in year t, and in this manner a series for the years 1960-1971 is 

x GNP 1172 or 

constructed. 
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Since capital vas underemployed prior to 1972, it must he adjusted to 

account for the estimated underutilization in those years (an average 20 

percent, according to Panglaykim and Arndt 1966). Several methods of ad

justing capacity are aVailable. In this study. the principle of the Wharton 

Inidex of Capacity Adjustment (Klein and Summels 1967) is selected for 

calculating the rate of uttizltion. This rate is equal to the ratio of actual to 

capacity out put-c.lpcit. output being the output produced when industry 

is operating its c\isting stock of capital at its customl.ar level of intensity. 

The -trend through peak," method Is used for cStimting calpacity output in 

Indonesia. taking peaks il GNIP in 1961 and 1972. Since the 1961 output was 

not a capacit.x output. LjustmeCnit i,requited to account for undet employ

ment. This is done b\ ,t,,sumlng tctpiltil-ott iatio of 3.22 in 1961 . Two 

trend-, of capacit \ output, linear and e\ponentlital Connecting tile two capac
aInd 1972. %%cre computed. Rattes of utilization wereity output', in 1961 

by dl\ lding actual by capaclt\ OutputS. and ctptcity capila wasobtained 
calculated by multiplying rate of utilization b capital stock. 

2) Laboi-The 1971 census gl es the piopoltiorn of cinplo ed persons as 

30.19 percent of'the total populatiOn: In 1961. the figure vxas about 32 peicent 
19631. in 1964/1965(Central Bureau of Statistics 1972. Stll\e'S conducted 

for all Indonstia 11n1d in 1967 nd 19 691 for .la\.a-IMadura also show an em
percent (Centl'al Bureau of StatiStics 1967. 1969).ployment rate of tbout 3t0 

, during 1960-1972 the pioportion of personsIt is therefore assued that 
I.aboi employed iscalculated byemployed \%,Ias constant at 30.19 percent 

multipl) ing tlis rate b total ptipllation 
3) Product iit\ of capiil and laboit-,,timating the contributions of 

capital and 1lbor to output is difficult Ihe gencral accepted view is that 

capital elasticitt i.,normally higher In leveloping than in developed coun

tries. For the United States. Wakh (197(0) suggested the valuc of 0.25. imply

ing an increase Of outtput b 0.25 if capital is increased by I percent. A 

regression de,,eloped by Rupiecht 11967) for the Philippines gives elasticities 

of 0.65 foi land. 0.3(0 tr capital. and 0.16 for Ibor. If land is subsumed 

under capital. the land-capital elasticit\ is (.95. The Demographic Institute 

(1972) of the University of Indonesia assumed an easticity of 0.35 for capital 

and an elasticit. of.1.65 for laboi. Recognizing the variability in the capital 

coefficient. Walsh (19701 used three alternmtive valties for Jamaica. 0.3. 0.5, 

and 0.7. These were matched with several labor coefficients to obtain di

minishing. constant. and increasing returns to scale. 
4) Technological progress-A third factor contributing to output is 

progress. In developed countries, the contribution oftechnological 
technological progress to output is about 2.5 percent a year. For developing 

countries, Enke and Zind (1969) suggest a productivity increase of 1.5 per

cent due to this factor. Walsh (1970) accepts the same value for the economy 

233 

http:customl.ar


DEMOGRAPHIC TRANSITION 

of Jamaica, and the Demographic Institute (1972) adopts it for Indonesia. In
these studies, technological change is assumed neutral, so that capital and 
labor coefficients are constant. 

5) Estimation of the production function-The production function is
estimated by using regressions with alternative values for technological 
progress as extraneous information. The data are then used to explore the 
alternative combination sets of coefficients of capital and labor. 

The production function, Y, = k(I +q) "rKUL, is modified to read: 
YG = Y/(l+q)" + kK" ' 

Taking the logarithm, the following linear regression function is gener
ated: 

log(YG) = log(k) + u log(K) + v log (L) 
The results of the acceptable regressions show that the linear and expo

nential capacity adjustments produce almost the same outcomes.
Values for rate of technological progress used in the regression are 0.010,

0.0125, 0.0150, 0.0175, 0.020, 0.0225. and 0.0250. For values above 0.0175,
the regressions were rejected, since some of the coefficients were not signif
icant and labor coefficients were negative. Regressions for the value 0.010 
were also rejected, since the stm of*capital and labor coefficients was far 
above unity, indicating that the specified low rate of technological progress
resulted in an overestimation of the return to scale. (Other studies of In
donesia have generally assumed a constant return to scale.) Rates of 
technological progress of 0.0150 and 0.0175 resulted in production functions
in which the sum of the coefficients was close to unity. Of these the linear 
capacity adjustment using 0.0175 as the technological progress rate was 
chosen because the rate of return was exactly one, and the labor and capital
coefficients were reasonable. Reconversion of the production function to its 
original form yielded the estimated equation: 

Y,= 0. 14585 1+0.0175)1 K,0 7!'L,"21 

The private consumtption function. As noted in the text, the private con
sumption function is computed from data collected in the Fourth National 
Sample Survey of Indonesia, 1969. The data. which indicate rural-urban
differences in consumption expenditures, income household size. and age
structure, provide strong support for the hypothesis that consumption pat
terns are different for rural and urban areas. Consumption functions are
therefore estimated separately for food and nonfood. rural and urban sec
tors. Income-expenditure data friom the survey were adjusted to the 1971 
(base year) national account figures.

It was hypothesized that the regressions of the four private consumption
functions would be zero, signifying that the effect of population on consump
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tion is negligible and consumption is a fixed proportion of income. In other 

words, marginal propensity to consume equals average propensity to con

sume. which is assumed constant throughout the projection period. Con

sufmption in the United States shows this characteristic" in time series data. 

1932-1970. the stable relationship of consumption is evident (1eller 1972). 
itral food consunp-Computations sho\ cd that the intercepts. e\cept 1oi 

tion. are not significantl\ diffcient from lero. onfirming the hypothesis that 

the relationship bet\\een income and constlIption e\penditure is stable pro

vided there is no effect of population and its age stiucture. All intercepts 

thus assumed to be zeio. and estimated consumption functions werewere 
obtained: 

cr, = 0.7218(yr,) t 777.8btar1 ) 
cu, = 0.8426(\1u) 4 347.74(au1 ) 

-cfr, = 0.5645(yr,) 605.72(art) 

cfu, 0.5986(yu) - 340.36(au,) 

Urban food and nonfood consumption is less dependent on population and 

its structure than is lural consumption. Average propensity to consume is 

higher in urban areas: average propensity to consume food is almost the 

in both rural and urban areas. The results support Engel's Law: Asame 
population with higher income (the urban population. in this case) consumes 

more nonfood items 
The R (coefficient of determination) Wits small for regressions on rural 

nonfood consumption per capita and urban nonfood .-onsumption per capita, 
Nonfood consumption in bothand therefore these %arableswere dropped. 


rural and urban areas is treated a, residue after food consumption has been
 

allocated. This is a reasonable procedure. since in Indonesia income is low. 
items are taken from whateverfood consumption is dominant, and nor1food 

amount is left o, er. 
Thus. only regressions representing average total consumption per capita 

in rural and in urban areas were employed forrnall, in the model. However, 

the proportion ;rnd amount of nonfood consumption can be obtained by 

subtracting per capita food con.,umption from total consumption. 

The gavernin'nt ( on simption finction. Government consumption is as

a function of GNP and previous year's expenditure. Naturally,sumed to be 
government expenditure should depend on revenues, but since government 

revenues are also dependent on national income. (NP is taken as the inde

pendent variable. 
The regression is estimated from attime series of national account data. 

available for 1960-1972. Since the figure for the turbulent year 1965 was 
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extremely low (6.80 percent of GNP, compared to the average of 8.66 percent), it was omitted. The intercept did not differ significantly from zero andwas dropped. A second regression was then estimated without intercept andwas employed in the model as the government consumption expenditure
function: 

GCI = 0.0586(YI) + 0.3223(GCt .1 
The welfare investment function. Welfare investment is assumed to increase at the same rate as government consumption expenditure, with theaddition of an allowance for population increase: 

IW, = IW,-1 (0.3223 + 0.0586Y,) + (IW/Pt) (APt) 
The demographic in'estment luction. This form of investment is discussed in detail in the text. It is calculated by multiplying the number ofacceptors needed to bring down the fertility rate by the cost per acceptor,

which is fixed at 400.76 rupiahs. 

ID, = 400.76(ACP) 
Autonomous and inhced investment. Data on autonomous investment isavailable for the period 1960-1972/73.* Autonomous investment is considered a policy variable, since government investment is used to supplementinduced investment by the private sector to achieve planned income growth.A series of data on private-investment can therefore be obtained by subtracting autonomous invcstment from total economic investment.
Induced investment may also be regarded as a function of total consumption expenditure, 

Data 
which consists of government and private consumption.on government and private consumption are available for 1960-1972,
permitting construction of total consumption figures for that period. A linear
regression of induced investment 
on total consumption yields the result: 

11, = -100.3608 + 0.3043(TCt) 
Both intercept and coefficient are highly significant. The regression has Fvalue of 180.58 and R2 of 0.9601. The negative intercept obtained can beinterpreted to indicate that total consumption must be large enough to induce investment from the private sector.

Depreciation allowance. As discussed in the text, a value of 4 percent ofcapital stock has been assigned to depreciation allowance: 
DP, = 0.04(Kt) 

*Since 1969. when the First Five-Yeaw Development Plan launched, the IndonesianwasGovernment has been uing April-Maich as the budget year. The adjustment to obtain calendaryear figures is made by asuming that investment during the period March-December equals 3/4of total investment in the budget year. 
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Labor.forcefimuctions. These are projections of the probable amounts of 
labor available for employment. 

FLR, = (fer) (flpr,)FR, l,,ft 
FIU, = (feu,) (flpu)FU,,,1

NILR = (nier,)(mlpr1)MR, 
NILU, = (rneu) (mlpu,)MU(,,,, 1,

Concepts and data relating to the labor force functions are discussed in the 
text. 

Equivalent adlt constmer. 

AR, = 0.6 [PR,, -I it + PPR,,.,_ 1,] + PR,,.j-,, 
AU, = 0.6 [Pu,. IIII + PUln- 1 + PU,,-_,,,, 

Concepts and data relating to the equivalent adult consumer are discussed 
in the text. 

Nationaland rural income. The equations on national and rural income 
are planned and projected for the future. Rate of income growth' (ry) in
creases linearly from 7.5 percent in 1971 to 12 percent in 2021. 

Y= Yt-I( I +r'y) 
YR, = YR,_,(I+[5/7.5]ry,) 

ACKNOWLEDGMENTS 

It is a great pleasure to acknowledge my indebtedness to Professor Paul 
Demeny. former Director of the East-West Population Institute, and Professor 
MohebGhali. for their invaluable advice during preparation ofthis paperat the 
University of Hawaii. Sincere thanks are ako extended to Professors Lee-Jay
Cho. John H. Power. Youngil L.im. and Johannes 0%erbeek. I ai especially
grateful to Dr. Geoffre .McNicoll ~f)r his critical reading of several important 
.ections. and to Professor Alan A. Powell of Monash University (Victoria.

Australia) for his comments and supply of needed materials. 
My stay in Hawaii has been made possible by a giiint fi om the East-West 

Population Institute. which also provided funds for the data collection in 
Indonesia. Gencious financial assistance ha, also been received from the 
Smithsonian Institutioniand the Popuation Council. 

I can only acknowledge. but hardly repay my indebtedness to the staffof the 
Central Bureau of Statistics in Jakarta. Indonesia, who have given generous 
consideration in allowing me to take a long leave, and particularly to M. 
Abdulmadjid. director. Nugroho; Azwar Rasjid; and Dr. Sam Stuharto who 
contributed to my coming to Hawaii. 

237 



DEMoGRAPHIC TRANSITION 

,-Special thatIks are also, due to Dr. Nathaniel Iskandar and his staff for.their assistance during my research in the Demographic Institute at theUniversity of Indonesia. Any errors, omissiois and ambiguities are, of 
course, my responsibility. 

WORKS CITED 
Central Bureau of Statistics. 1963. Population Census 1961. (Preliminary figures.)Central Bureau of Statistics: Jakarta.
 
Central Bureau of Statistics. 1967. Survey Sosial 
Ekonomi Neasiona' TahapKeempat. Biro Pusat Statistik: Jakarta.
 
Central Bureau of Statistics. 1969. 
 Survey Soslal Ekoinonl Nasional. TahapKeempat. Biro Pusat Statistik: Jakarta. 
Central Bureau of Statistics. 1970. National Inwome of Indonesia 1960-1968. Central Bureau of Statistics: Jakarta. 
Central Bureau of Statistics. 1972. 1971 Population Census. (Advanced tables,preliminary figures.) Central Bureau of Statistics: Jakarta. 
Central Bureau of Statistics. 1973. Proveki Pencluhuh Indonesia, 1971-2021. Central Bureau of Statistics: Jakarta.
 
Coale. 
 Ansley J. and P. l)emeny. 1966. Regional Model Ljfe Tables and StablePopulations. Princeton University Press: Piinceton. 
Coale. Ansley J.and Edgar M. Hoover. 1958. Population Growsth and EconomicDevelopment in Low Income Countries. Princeton University Press: Princeton. 
Demeny, Paul. 1965. Investment aliocation and population growth. Demography.

Vol. 2. 
Demographic Institute. 1972. Beberapa Keitntungani Eonomnis Karelia ReduhtsiFertilita.s. Fakultas Ekonomi. Universitas Indonesia: Jakarta. 
Enke, S.1968. Raiing Per('apita Inconme throuigh Feiwer Births. General ElectricTEMPO: Santa Barbara, California. 
Enke, Stephen et al. 1968. Economic Benefit. ofjSloiting Population Growth. Vol.
2 (68 TMP-122) General Electric TEMPO: Santa Barbara. California.
 
Enke, Stephen and Richard G. Zind. 1969. Effect of fewer births 
on averageincome. Journal of Biosocial Science. 1:1. Blackwel Scientific Publications, Ltd.:

Oxford. 
Grabill, Wilson H.and Lee-Jay Cho. 1965. Melhodology for the measuiement ofcurrent fertility from population data on young children. Denography. Vol. 2.Heller, H. Robert. 1972. The E-conomic SY.stem. The Macmillan Company: New
 

York City.
 
Klein, Lawrence R. and R. Summers. 
 1967. The Wharton Index of Capacity Utilization. Graphic Printing Associates: Philadelphia. 

238 



Economnic-Demographic Simulation for Indonesia 

Kuznets, Simon. 1967. Population and economic growth. Proceedings of the 

American Philosophical Society. 111:3. American Philosophical Society: Philadel
phia. 

Lapham, Robert J. and W. Parker Mauldin. 1972. National family planning pro
grams: Review and evaluation. Studies in FanilV Phnning. 3:3. 

McNicoll and Mamas. 1973. The DemographicSituation in Indonesia. Paper No. 
28. East-West Population Institute: Honolulu. 

Nitisastro. Widjojo. 1970. Poplathioi Trends in Intdonesia. Cornell University 
Press: Ithaca. Ne\%York. 

Panglaykim. J. and H.V. Arndt. 1966. The Indonesia Economy Facing a Nes 

Era? Rotterdam Uni'.ersit. Press: Rotterdam. 

Ruprecht. Theodore K. 1967. FertilityControl. Investment and Per CapitaOutput: 
A Demograiphic-Econoneti ic . at Internationaliodel qf the Philippines. Presented 
Population Conference: Sydne. 

Sigit, Hananto. 1975. Ph.1). dissertation. U.iversity of Hawaii: Honolulu. 

United Nations. 1971. Some Smple Met,ds or Urban and Rural Population 
Foreca is. United Nations Sales Section: New York City. 

Walsh. Thomas. 1970. The effects of alternative population trends on economic 
growth in Jamaica. Ph.D. dissertation. University of Pittsburgh: Pittsburgh, Penn
sylvania. 

239 



Inter national Program for Population Analysis
INTERDISCIPLINARY COMMUNICATIONS PROGRAM 

Smithsonian Institution
 
1717 Massachusetts Avenue, N.W.
 

Washington, D.C. 20036
 
U.S.A.

WAM-204.76 December 1, 1976 

http:WAM-204.76

