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SECTION7 1 
INTRODUCTION 

-This paper reviews and evaluates available literature on the effects of eco­
nomic development on fertility. The purpose of this review is to highlight the 
state of knowledge on the determinants of fertility in the context of a developing 
society. This paper may serve to guide future work by showing where evidence 
isdeficient, by incorporating some of the feedbacks in economic-demographic 
models, by testing the sensitivity of the models' implications to the specification 
of the feedbacks, and by going beyond existing models and considering particular 
aspects of the population question in detail, to name just a few possibilities. 

Section 2 formulates in detail a theory of the determinants of fertility. It 
approaches the question from the point of view of the individual household which 
chooses its fertility behavior from the alternatives available Ina given environment. 
The characteristics of the environment and their relation to economic development 
are discussed extensively. 

The principal determinants of fertility are Isolated and examined in Section 3, 
which summarizes the evidence on each factor. Much of the literature on fertility 
has come from studies in the United States and other industrial Countries. While . 
this body of literature is an important frame of reference and a source of provoca­
tive questions, the present paper concentrates on studies of developing areas where 
many of the conclusions from richer nations may not hold. 

Finally, Section 4 summarizes the findings and notes the limitations of inves­
tigations of fertility to date. The use of the analysis for different policy questions 
Isdiscussed. There is a brief discussion of how the theory and evidence might be 
incorporated into particular models. 



THEORY: OFFERTILITY DETERMINANTS
 

This, section treats the theory of the determination of fertility., Some gen­
eralconsiderations about fertility and its analysis are raised; then the household 

mbdelo~f fertility is outlined. Couples are first seen as deciding upon their de­

sired'Unimber of surviving children. They then adjust actual births to achieve their 

goal, taking. Into account childhood mortality and their ability to control fertility. 
These parental decisions are attempts to achieve the most satisfaction possible in 

a given environment. Within this environment parents have limited incomes and 
consequently face trade offs between different choices. These choices are de­
scribed in detail. Subsequently, the environment itself is analyzed, ie, those fac­
tors over which the couple has no control. These environmental factors, which 
may be economic, social, or institutional, change relatively slowly. The latter 
part of this section focuses on these changes during the process of development 
and their effects on fertility decisions. Figure 1 shows some of the interactions 
of the development process and fertility as they are considered in this section. 

GENERAL CONSIDERATIONS 

First, this paper consistently treats fertility as the sole dependent variable. 
In fact, this represents an inordinate simplification of a set of complex interrela­
tionships. Fertility is only one endogenous variable in a simultaneously deter­
mined system of relations. For example, how many children a woman expects 
toraise can determine whether she will have time to take a job. Her expectations 
about children and future work will help determine whether it is worthwhile for 
her to seek more education, possibly delaying marriage. Although the variables 
which influence fertility are emphasized, in many cases fertility will have impOr­
tant feedbacks upon the variables which determine it. 

Then too, it is not only fertility which must be explained, but also the de­
terminants of fertility in order to formulate consistent policy. For example, fer­
tility is often discussed as depending directly upon marriage, with earlier marriage 
4leading to higher fertility. An obviously antinatalist policy is to raise the age of 
marriage. Yet laws passed in India in this century had little success in delaying 
marriage. Because there had bean no change in the underlying social and eco­
nomic conditions which determined marriage, the law prohibiting early marriage 
only led to widespread falsification of age on marriage registers. Thus the policy­
maker planning to change fertility must look to the root causes as well as the 
structure of the relationships in order to identify the most fruitful points for in­
tervention. If female labor force activity turns out to be the most important 
determinant of fertility, the inquiry must include labor force participation and
 
means of influencing it during the process of development.
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Another general question concerns the definition of fertility. "Fertility" ha 

several dimensions. Most attention has been devoted to the number of live birth 

per woman. This is perhaps the most important dimension, and with mortality 
largely determines the rate of population growth. Shifts in the timing of births 

can also affect growth rates. If, for example, women delay the start of childbeai 

ing, say from age 18 to age 30, in a regime of high mortality many women will 

die in the intervening twelve years. They will never bear children, so the popu-. 

lation growth rate will fall. Most of the countries in the world today have passe 

through such high mortality regimes, limiting the importance of this effect. Sim 

ply lengthening or shortening the average span of a generation, however, will af-
And even in the case offect population growth at any but a zero growth rate. 

a zero growth rate, changes in generation length will produce permanent changes 

in the equilibrium level of population. Timing shifts can also have important ec( 

nomic effects. If women concentrate their childbearing in a few years, rather 

than spreading it out, more time is available for working or other activities. 

Another dimension of fertility is "quality," of children. Quality here refers 
capital." [Seeto investments which parents or society make in their "human 

Wray,(1971), Becker (1960), De Tray (1973), and Duesenberry (1960) for an 

extended analysis of child quality.] Examples are investments in nutrition for 

health and survival, or in education for future productivity. The decision vari­
able"is not just the number, but also the investment to be made in children. 

.,From the point of view of both the family and the society, a better meas­

ure-of fertility than births would be the number of children surviving. Thus 

consideration of the determinants of fertility must include the factors of fetal 

loss, and infant and childhood mortality. However, a full analysis of populatiol 

growth, which isaffected by mortality and migration together with fertility, is 

not the subject of this paper, which deals primarily with the number of childrei 

ever born to women, taking into account the other dimensions of fertility wher 

necessary to adequately characterize the development process. 

HOUSEHOLD MODEL OF FERTILITY 

The household model of fertility views individual families as trying to ma) 
imize their satisfactions from children and other commodities.* Their income 4 

wealth limits the total they can spend on either. The distribution of this total 

spending between children and other commodities depends on the relative adva 

tages and disadvantages of each. In this section the environment in which the 

family lives and its preferences are assumed to'be fixed. This framework can b 
applied to any decisionmaking unit-the nuclear family, the husband or wife all 
the extended family,.or even the society as a whole. But in each case the deci. 
sionmaker is assumed to weigh the benefits and costs of children and other cor 

modities, and to choose the best attainable mix. As the net benefits from chil. 

dren rise relative to the net benefits from commodities, the stock of children 

• 	 ,Commodity" here refers to the output of acombination of parents' time and purchased 
goods. For example, parents can enjoy their children or sailing, each of these commodities 
being produced with different mixes of time and goods. 
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presumably would increase.* The model 'focuses on the individual couple as the 
primary decisionmaking unit. Where others (such' as ip-laws) influence fertility 
decisions, their influence will also be considered. 

The husband and wife can be virwed as deciding at the beginning of their 
childbearing period on the number, quality, and spacing of their children In light 
of their expected permanent income and the expected benefits and costs of chil­
dren.t (The analysis can also be extended to sequential decisionmaking without 
altering the basic process.) The fact that some of these decisions may be describe. 
by broad ranges instead of precise numbers ("four to six children," or "as many 
as possible") does not invalidate the analysis of how they respond to various fac­
tors. Of course, 'parents face the possibility that their expectations may not be 
realized. Income may change, prices may change, or they may find that the chil­
dren do not have desired characteristics (if, for example, they want sons, but 
produce daughters). 

Children are not like other commodities in that if they prove unsatisfactoryParents or if circumstances change, they usually cannot be exchanged or sold. 


maintain some capacity for downward adjustment of their goals for'some years
 
after childbearing starts since children must generally be produced one at a time.
 
Even so, the uncertainties associated with children and the difficulty of downward
 
adjustment after the initial desired family size is reached would probably lead to
 
some irreducible amount of unexplained variation in fertility.
 

Parents are assumed to formulate their desired family size in terms of surviv­
ing children. Two factors may intervene between desired family size and actual 
live births. Family planning failures can produce more than the desired number­
of children (or fewer in the case of sterility or low fecundity). Child mortality 
means fewer expected surviving children than actual births. Both factors can be 
very important in developing nations where more than one-fourth of the children 
born die in childhood and where family planning 'methods are limited to' the pre­
industrial methods of abstinence, withdrawal, abortion, infanticide or prolonged 
lactation. Parents will try to plan their number of births to take these factors 
into account. If they expect one-fifth of their children to die, they tend to com­
pensate by planning to have five children for every four of their surviving family 
size 'goal. (The compensation is not exact since the goal also changes. This com­
plication isdiscussed subsequently.) If they expect family planning failure, they 
will' aim for fewer births than their family size goal. In addition, both child mor­
tality and birth control affect the costs and benefits of children and thus the' 
family size goal itself. For simplicity each of these factors-desired family size, 
mortality, and family planning-is treated separately. 

Becker (1962) has shown that the assumption of rationality isnot required here if predictio 
rathe(rthan explanation isthe goal. Rationality isalso not necessary as long as units which"" 
make suboptimal decisions fail to survive, such as overpopulated tribes which succumb to a 
famine. I1n this case as well as in the case of rationality, in the long run the only units obsen 
sable will b;e those successful in the given environment. 

"Permanent income" is a concept to measure total possible income from human and nonhumai 
weaith. ,it abstracts from variations in hours of work and from unexpected transitor variat n
in~ income. 

5 



Dsird Family Size 

D}esired surviving family size dependIs on the value ofchildren and on th0' 

These two factors are treated in iturn..' .parents' wealth. 

As the net value of children falls relative to the utility oValue of Children. 
of the other commodi­other commodities, parents will consume relatively more 

ties. The process of economic development can affect these values in various wa) 
The costs of children can be di

generally to reduce the relative value of children. 

vided into two components: the financial cost to support them, and the time co! 

Characteristic of economicdevelopment is
incurred by parents to care for them. 
the shift from an agricultural setting where household production is relatively im­

portant to a nonagricultural market economy where household production declini 

The direct costs of food and housing as a rule in poor countries are higher in the 

nonagricultural setting, particularly in crowded urban areas. 

The time cost changes most markedly in the process of economic develop-


Migration from the farm often brings with it the dissolution of the ex­ment. 
tended family, reducing the availability of childcareby'inactive older relatives. 

The general increase in education with development increases the economic pro­

ductivityof both husband and wife.. Particularly in an urban setting new oppor­

tunities pen up for the employment of women outside the home. Women are6 

no longer able to combine childrearing and economic activity in the home as
 

with traditional agriculture-or crafts. Thus the decision to have more children
 

a decision to forgo the income a woman could earn outside the home, an op­
"is 


Even if a woman does not chooseportunity cost-which is taken into account. 

to'work, the modernization of her role opens up new opportunities outside the
 

home, but. these tend to be more restricted if she has children.
 

The usefulness of children in production tends to fall with development. In 

a traditional agricultural setting even preschool children can be productive, help-


Ing with household chores, caring for siblings, herding' livestock, or helping in ac­

tual pioduction activities. Few opportunities exist for children to work off the
 

farm, and governments curtail their activity further by child labor laws and com­

pulsory education laws. The latter also may involve direct costs to the parents
 
Public education, on the other hand, may
(transportation, books and clothing). 


reduce the cost of children if parents would otherwise pay fees for private edu­

cation. In traditional societies parents value children not only as producers when
 

they are young but also as providers of old-age support. The breakup of tradi­

tional family structure and the institution of private and government pension
 

plans in the development process reduce parental claims to future support.
 

Parents also derive nonmonetary advantages from children. Children can be 

a source of pleasure, psychological support, and social status. As monetary bene-

With development, these nonmonetary satisfactions become -morefits .ecrease 

impotaint in decisions oh children.:
 

As 'dvelop ment continues parent's teid to invest more in their children. Thus, 

a trae off occurs between. quantity andquality of children. Improved: living standards 
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result in greater resource expenditures per child. Education and health facilities 
become more available, enabling higher quality children. Increased parental edu­
cation results in higher educational aspirations and more intensive child home 
care and training. The quality-quantity trade off thus reinforces other tenden­
cies for parents to have fewer children. Also, development typically brings a 
wide range of previously unavailable or prohibitively expensive consumer goods.
TIe widening and deepening of capital markets and the advent of consumer credil 
facilitates purchase of assets which may compete with children. 

Wealth. Total consumption is limited by income or wealth. If development
brings not'just risihg average income but also a fairly even distribution of that in­
come, individual households will find themselves with more resources to'satisfy
their wants., (Higher wages, of course, must be adjusted for higher prices in the 
cities than on farms and for unemployment of new migrants to growing urban 
areas.) Presumably, parents will want more of almost everything, including chil­
dren, when incomes rise. This statement refers to a "pure" income effect where 
relative prices are held constant. The usually observed negative association of 
fertility and income occurs because rises in income are usually associated with prii
changes. An example iswage rates. If wages rise, permanent income rises. As 
discussed above, a large part of the cost of children is the time spent on bearing
and rearing them. This time cost generally falls on the wife. Since the wage rate 
represents tho opportunity cost of what she could be earning if she were at work 
instead of caring for children, a rise in the wage rate makes children more expen­
sive, and the number of children will fall. 

Another point previously referred to is the quality-quantity trade off. Wit 
a pure rise in income parents will demand both more and better children. But 
quality of children becomes relatively cheaper than quantity of children, so a 
substitution occurs in favor of fewer, more expensive children. [See Becker and 
Lewis (1973).] 

At the same time that parents plan their optimal number of children they
plan the :optimal timing. The biological factors in the timing problem are some­
what responsive to economic development. To the extent that fetal and infant 
loss 'are affected by nutrition, medical care, and public health facilities, rising in­
comes through development will reduce this loss. Decreased fetal loss will tend 
to reduce the interval between live births. Where breast feeding iswidespread,
reduced infant loss may increase the interval and help delay conception. Income 
may also affect the spacing of children directly. Transitory changes in Income 
(for example, those due to depressions or booms) can influence parents to delay 
or hasten births. 

Other factors also play a role in the spacing of births. Perhaps most impor­
tant arethe wife's opportunities away from the home. If she can obtain employ­
ment or other productive activity outside the home, she has an Incentive to con­
centrate her childrearing in as few years as possible so that she can return to 
these other activities. The availability of effective contraception canaliso encour-" 
age closer spacing. Parents need not approach their desired family size slowly
because of the possibility of an unexpected conception. 



Childhood Mortality 
Parents make their decisions on children in a given regime of infant and child-

First, they can anticipate mortalityhood mortality. They respond in two ways. 

and have more births than their desired family size In order to assure the right
 

number of survivors. Seconcly, they can have extra births as deaths occur to re­

place those children who actually die. This is reinforced biologically because with 

loss of an infant lactation no longer operates to delay conception. To the extent 
is more important, their expectationsthat the first "expectations mechanism" 

There may be a lag in adjustmentabout rr .rtality affect the number of births. 

where mortality is rapidly improving because of the time required for parents to
 

acquire and react to new information about mortality. Where the "replacement
 

mechanism" predominates adjustment to better health conditions will be more
 

rapid.
 

Mortality not only affects the number of births needed to attain a given sur-
In a regime of high

viving family size, but it also may affect that family size goal. 


mortality many children die. The resources spent on deceased children represent
 
As mortality falls it thus becomes "cheaper" to producea loss to their parents. 

Theoretically, there­a child and desired surviving family size may actually rise. 

fore, births may either rise or fall because of the counterbalancing effects of more 
But, the quality­survivors desired and fewer births needed to produce them. 

quantity trade off is also affected by changes in mortality. As mortality falls, 

parents become more willing to make substantial investments in education and 

health for their children, knowing that their investment is less likely to be negated 

This shift from quantity to quality enables the populationby the child's death. 

growth rate to fall with falling mortality. (See O'Hara (1972b).]
 

Public health measuresDevelopment has the qffect of reducing mortality. 
Private and public provision of moreimprove sanitation and disease control. 


medical personnel and facilities spread the benefits of modern medicine to more
 

Rising incomes enable people to improve their nutrition and health level,
people. 

reducing their susceptibility to and the severity of disease. As educational levels
 

rise, people learn more 	about health care, and turn away from traditional practices 
A general decline in fertility with development means thatto scientific medicine. 

most mothers are of an age and parity more favorable to survival of their children.' 

As parents attain more control over births and as institutional changes reduce the 

preference for sons relative to daughters, the number -,f children who are unwanted 

and die because of poor care or infanticide will fall. 

Some factors, however, may operate in the opposite direction. If women's
 

participation in the labor force rises with development, the quality of childcare
 
can deteriorate. For example, labor force participation and exposure to. modern
 
.practices may encourage women to abandon breast feeding and thereby.expose°
 

children to infection if adequate substitutes are not available. 

Control over Fertility
 

Parents' achievement ')f their desired fertility isdetermined byi both the
 

capacity to have children and their success, at limitina the numb" of4childrei 

"Parity" denotes the number of children previously born.* 
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The development process largely has positive effects on the capacity to bear 
children. The general fall in mortality means that in the early stages of develop­
ment there is a significant increase in reproductive capacity, as the likelihood of 
a woman's being widowed before the end of her childbearing period decreases. 
Improvements in nutrition also reduce sterility and increase the capacity to bear 
children. Where certain diseases such as malaria and venereal disease reduce fe­
cundity, public health measures and modern antibiotics can decrease their inci­
dence. Finally, abandonment of breast feeding because other foods are available 
or mothers return soon to work reduces the normal period of sterility following 
childbirth. 

Family planning activity tends to increase with development. The costs of 
contraception have fallen as the relatively unreliable traditional methods of con­
traception (eg, withdrawal) have been replaced first by mechanical means (con­
dom, diaphragm) and most recently by the most effective coitus-unrelated meth­
ods (pill and IUD). The increasing levels of education have made It possible for 
more people to obtain information about contraceptives and use them effectively. 
Widening networks of transportation and communications also facilitate the spread 
of information. 

The benefits of contraception also increase with development. As desired 
family'size falls even more below the biological maximum, the benefits of pre­
venting extra births become more apparent. As people become wealthier they 

are willing to-spend more resources to reduce uncertainty and prevent the arrival 
of extra children who would require larger expenditures. Finelly, even if desired 
family size remains constant, an increasing and continuing use of family planning 
may occur in order to space children in the optimal way. 

ENVIRONMENT AND PREFERENCES 

The preceding household model of fertility has focused on parental decisions 
within a given environment and preference structure. The environmental and taste 

factors within the structure are discussed here more explicitly. At any given point 
in time parents consider their native ability, their educational achievement, Insti­

tutional patterns of society, cultural and social norms, and their own tastes to be 
fixed. Yet except possibly for native ability, all of these can change markedly 
during a lifetime. Thus, while for some purposes they can be taken as exogenous, 
ina full explanation of fertility they too must be explained. 

Education 

Education has already been discussed in several contexts. It is among the 

least exogenous of these environmental factors because educational attainment 
(even before adulthood) is related to the individual's goals in life, and because 

many adults continue to improve themselves educationally. Education has sev­

eral effects. As noted above, education increases productivity both at work and 

in other activities. Higher wages due to education induce women to participate 

more in the labor force. Education raises incomes. Educated individuals are more 

knowledgeable about and more efficient in the use of family planning methods 

and in the prevention of health and nutrition problems in their children. They 

are more competent in educating and thus producing "quality" children. 



'Education also has some impact on the process of development. The spread 
of information about other areas and cultures can weaken the power of traditional 

religion and culture. Educated people are more able to assess and respond to new 

information and technological change. Education may also have a role in exposir­

people to individuals from other backgrounds, as well as to modern goods and co 

sumption patterns. 

Institutional Patterns 

Many institutional patterns of society impinge upon fertility. The develop­

ment of pension plans which reduce the need for children to support parents in 

their old age has been mentioned. The inheritance system can also be important 

Where land is divided among children, parents may see that too many children 

will leave each without adequate means of subsistence. On the other hand, the 

primogeniture system may delay marriage and childbearing because children can­

not support themselves until they come into a holding or establish themselves in 

other occupations. 

The organization of marriage and the family has a similarly important effect 

on couples making fertility decisions. Institutional and cultural limitations on 

marriage age may reduce awoman's ability to choose among education, employ­

ment, and marriage. Where preliminary and temporary consensual unions are ac­

cepted, or divorce is common, fertility can be reduced because women work to 
Acceptance of illegitimacy can foster fer­maintain their ties to the labor force. 

tility outside marriage but by shifting from marital to single fertility may actually 

reduce total fertility. Polygamy may raise fertility if it increases the number of 

women married. If modernization is associated with weakened religious and class 

strictures against intermarriage, marriage rates and thus fertility can rise. 

One pervasive aspect of development is the replacement of the joint or ex­

tended family where it exists by thenuclear family organization, thereby increas-
It also may delay marriage and childbearing if couples musting childcare costs. 


set up their own households at marriage. Couples freed of the influence of their
 

more traditional elders may be more open to modernizing influences.
 

Cultural and Social Norms
 
Social norms about numbers of children and the role structure within the 

family also shape fertility behavior. Where parents feel pressured-to behave as 

others in their social group do, the quality of children and expenditures on them 

may lose many elements of choice. In a mobile society parents may find it ad-
Exposurevantageous to curtail their fertility to advance to a higher social status. 

to nontraditional ideas as development proceeds may reduce fatalism and encour-
Religious norms in particularage new opportunities not associatd with children. 


can affect attitudes towards family size and the use of family planning methods,
 
and exposure to a more heterogereous society as transportation and communica­
tions improve can change individual viewpoints.
 

The role structure within the family affects the nature of the couple's deci­

sionmaking proces. In some traditional societies the wife has been completely 
subservient to her husband's wishes. (in a few traditional societies the wife is' 
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dominant) The increased opportunities for women as development proceeds 
tendto give them more independence and thus erode the pattern of husband 
domination. This may be most important with respect to contraception. Where 
the wife has female-oriented contraceptives available she can respond more quickly 
to the modernizing forces which remove her from the exclusively childbearing 
role. Regardless of the distribution of power within the household, the extent 
of communication between husband and wife influences their joint goals and the 
achievement of them. The breakdown of traditional divided roles and increased 
education can facilitate such communication. 
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•SECTION 3 
A SURVEY! OF. THE STATE. OFTHE EVIDENCE 

OVERVIEW OF EMPIRICAL EFFORTS TO DATE 

The empirical work on the determinants of fertility has not been able to 
treat all the Influences on fertility which are hypothesized above. In particular, 
the separate channels by which avariable affects fertility have not usually been 
identified. For example, the extended family is thought to stimulate fertility by 
providing resources for earlier marriage, by assuring reliable childcare for working 
mothers, and by maintaining traditional values through the dominance of elders. 
Yet the empirical work only correlates family structure with fertility without test­
ing the strength of the different causal mechanisms. Thus, this empirical part of 
the paper focuses on the broad topics which have been the subject of investiga­
tion, such as family structure, education, labor force activity, and so on. Where 
particular channels of Influence have been tested, the results are discussed. Un­
tested hypotheses are noted. 

The studies reviewed here range widely in complexity. Some are the sim­
plest cross tabulations or correlations of fertility with one other variable. Others 
take Into account the different effects of several variables with multidimensional 
tabulations, partial correlations, or multivariate regression analyses. The most 
complex are the studies which simultaneously explain fertility With other impor­
tant endogenous variables such as labor force behavior and marriage rates. These 
simultaneous systems are crucial where several variables affect each other by dif­
ferent causal paths, such as labor force activity and fertility. An attempt to an­
alyze only one can lead to serious biases because the feedbacks from it are not 
properly accounted for. 

While the simplest studies are useful in pointing out areas for future research, 
they shed little light on causal mechanisms and thus give little information on how 
to change fertility. Further, if other variables are not held constant, the results 
may not represent the true relationship. Where two variables tend to vary to­
gether, such as income and education, it is impossible: to assess the importance 
of one without taking the other into account. Sometimes definitional links be­
tween the variables produce spurious correlations. The simple correlation between 
fertility and per capita income is negative partly because population is the denom­
inator of per capita income. 

It Is particularly important in discussing demographic phenomena to hold 
age constant. For instance, family income tends to rise through the reproductive 
years as workers acquire experience and skills and get promoted to higher paying 
jobs. It is also during these years that the parents are building their families. A 
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naive'tabulatidn of family income and number of children without controls for 
age can show a positive relationship simply because younger families have not 
yet complieted childbearing and also have not yet attained their highest possible 
income. 

"It isalso important when comparing different age groups to separate life­
cycle effects from cohort effects. If groups differed only because they were ob­
served at different stages of the life cycle, these combined observations then would 
give a complete picture of fertility behavior. In reality, however, the picture is 
distorted because of unquantifiable factors which differ for each cohort. Parents 
who started their families during the depression of the 1930s or during World War II 
may have had different responses from those of young couples today. Although 
some of the causes of differences between cohorts such as education or income 
can be specified, many inevitably are left out. 

Limiting studies to women beyond the childbearing ages eliminates some of 
the life-cycle effects, but not the cohort effects. Such studies may be less rele­
vant for planners interested in the fertility of young adults in the process of build­
ing their -families. Holding constant (standardizing for) age or marriage duration 
enables the examination of these younger groups. Standardization, although it 
tends to obscure cohort effects or changes in the spacing of children, isoften pre­
ferred to age-specific fertility measures because it yields asingle comprehensive 
measure of fertility. 

The output of the statistical techniques can take various forms. Correlations 
give ameasure of the direction and strength of the association between two variables, 
either alone (simple correlations) or -taking into account the effect of still other vari­
ables (partial correlations). Partial correlations can be linked to regression coeffi­
cients which show the effect of aunit change in an explanatory variable on the de­
pendent variable. Elasticities, on the other hand, give the percentage change in the 
dependent variable due to aone percentage change in the independent variable (and 
are thus independent of the units of measurement). Both elasticities and regression 
coefficients are judged to be significantly different from zero (often at the 5percent 
level) on the basis of their standard errors. In the case of simultaneous equation esti­
mation techniques, either structural or reduced form measures can be estimated. 
Structural coefficients or elasticities give the impact of an explanatory variable on 
adependent variable in asingle behavioral equation. Reduced form coefficients or 
elasticities give the total response of the dependent variable to shifts in an exogen­
ous variable. Indirect effects through other endogenous variables as well as ,Jirect 
effects of the exogenous variables are included in the reduced form coefficients. 

Apart from questions of statistical techniques the quality of the data used 
in fertility studies is critical to the evaluation of their conclusions. Some surveys 
have been specifically designed to get information on fertility from individuals. 
They usually obtain information about the number of live births (children ever 
born). Other studies have relied on information already tabulated in censuses or, 
less frequently, in registration of vital events. These are often forced to rely on 
fertility indicators such as the child-woman ratio (the ratio of children age 0-4 to 

.women of reproductive age). The child-woman ratio includes the effef+s of child­
hood mortality and of errors in enumeration and age reporting. It akust be inter­
preted cautiously in order to draw any conclusions about fertility. 



Most of the studies discussed below deal with actual Terlilly. ,wuuy ,uvu 

Information on ideal or desired family size, and a few of the studies focus exclu-

Some of these results are discussed, but interpreting suchsively on this variable. 

attitudinal variables as desired or ideal family size isvery difficult. Often the
 

context of the question is not clear. The respondent may be referring to a vague
 

ideal, what is idea! for the respondent, or what the respondent would like if cost
 

Because many couples do not wish to reject existing children,were no object. 

they will not admit to a desired family size containing less than their own num­

ber of living children. While studies in the United States have done much to re­

fine these attitudinal measures, their meaning across various developingcountries,
 

or even within one country as asked by different interviewers, isnot well defined.
 

The unit of analysis thus ranges from the individual household, to aggregates 

for geographical or other groups within a country, to aggregates for different coun­

tries. Most of the work has dealt with cross-country studies of one of these units 

at'a given point'in time. The cross-country studies are undoubtedly the least re­

liable. -Notonly does the quality of the data vary in nonrandom ways across 

countries at different levels of development, but also definitions are not uniform. 

Adjustments to make comparable different definitions of female labor force par­

ticlpatioh'or'different types and qualities of schooling are crude at best. 

Aifew studies have considered changes in fertility over time, using either ag­

gregate time series or retrospective family surveys. The difficulties of accounting 

for different responses in different cohorts have already been discussed. In addi­

tion;1little has been done to study the dynamic responses of families to changes 
This isobviously aserious problem when the explanationduring their lifetimes. 


of the development process involves the determination of individual change.
 

The discussion of the evidence on fertility in the remainder of this section
 

falls into the following eight categories:
 

Income, Occupation, and Socioeconomic Status 

* Education 
* Female and Child Labor Force Activity andWages 

• Migration, Urbanization, and Industrialization 

* Childhood Mortality 

* Fecundity and Family Planning. 

ie Marriage .and Family Structure
 

. Attitudes, Roles, Son Preference, Tastes, Institutions.
 

INCOME, OCCUPATION, AND SOCIOECONOMIC STATUS 

in' nsidering the effect of a family's income on its fertility, the focus her 
Ison the "pure" income effect, ie, the effect of a rise in income with no related 
change In any prices of goods and services. Because in most areas of the world 
men are the primary income-earners in a family and devote less time to childcart 
than women, the simplifying assumption is made that the occupation and status 
of men are closely related to pure income. Although there are some changes in 

" '
incentive. when men get higher incomes or status, these secondary price e
 
have not been separated from the income effects in the empirical work.
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NTheliterature 	on the effects of income in developed countries Is extensive.Perhaps the best exposition is by Simon (1969). He shows that the negative 
association between fertility and income (often observed in historical or cross­
sectional data) isnot inconsistent with the positive relation observed in the short 
run such as the business cycle. The reason is that certain variables such as edu­
cation, infant survival, and urbanization which have a negative effect on fertility 
are positively correlated with income. Thus the gross negative correlation of in­
come with fertility reflects the negative influence of these variables across time 
or in cross section. In cyclical swings, these variables do not change much;.the 
positive pure income effect can emerge. Analogously, higher fertility for those 
with higher relative income [see Freedman (1963)] simply means that other cru­
cial variables like education and age are being held constant. 

It is possible also that the "pure" income effect on fertility ispositive, but 
not observed. If wealthier parents choose to have higher quality, ie, more expen­
sive, children, they may correspondingly reduce the number of children. "But this 
does not mean that children are inferior goods. The relevant measure, which may
be difficult to quantify, is the increase in "quality-adjusted" children. 

An example of the gross relation between income and fertility isshown in 
Table 1 The strong negative relation also holds when fertility isclassified by
occupational or socioeconomic status:(Table 2), since both of these variables are 
closely tied to the income of-the husband. A few studies: have observed positive., 
gross relations betweenfertility and measures of wealth [eg,-Stys (1957) for-land 
holdings in rPoland], but in general it is the failure to hold other-factors constant 
that produces the apparent negative relationship. . 

Table 1. 	Children ever born to 1959 sample of ever-married 
women, aged 35-50 of differing incomes in Santiago, 
Chile. 

Income (pesos) ChildrenEver Born 

Less -than.9,000 5.9 
"9,00014,999 3.7 

15,000- 20,999 3.0 
2!,000, 26,999 2.6 
.27 000 -:39,999 2.2 

34..C 2.4and over 
Domestic Servant. - 3.3.. 

,NoAnswer'.. . 3.2 
-'Total Sample 3.4 

Source: Tabah (1963), Table1ip 22. 
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Tibi 2' 	 Children ever born to legally and consensually married women by. 
occupational status of husband in Latin American large urban areas, 

S91631964. 

Occupational Status ._ 

City Manual Lower Higher. AlThee 
Labr. Nonmanual.- Nonmanual 

Labor Labor__ 

lBiuenosAlres . ",.11.9 -1.7 1.9 . I8 

Rio deJanelro 3.1 2.2 23 2J7: 

Panama 3.4 3.0 2.6 3.2 
'3.5Caracas3. 8 3.1 2.9 


San Jose . .4.3 3.41 3.0 3.9
 

Bogota. .1 3.8, " .4.0 .9-


Mexico 4.6 3.7 3.4 4.1
 

SoJ e: .Mio and Mertens (1968), TableS8, p 10S." 

The resultsof multiple regressions, whether single-equation modelsor 
simultaneous-equation models; and whether across countries:or within a given 

country, show no consistent effect for income. The coefficients of per capita 
income,%male income, male labor force participation, or male wages fluctuate 

in sign (with positive coefficients predominating) and only rarely aresignificantl 
different from zero, when other variables are held constant in the regressions. 

One strong result was the Adelman (1963) finding that per capita income had 
a strong positive effect on birth rates across countries for women aged 15-19. 
This. ismost plausible for this age group which is just starting families. The 

relation is also harder to establish for older groups whose current income may 

differ from income in the past when family size decisions were being made. 

There is some evidence of increasing family planning effectiveness with rising 
income or status. Rizk (1963) showed that inthe U.A.R. in 1959 only wives 
ofmen in"the highest social class had lower fertility when they attempted to 
use family planning methods. 

The regressions of Schultz (1969b) suggest that recent changes in income 
have a positive effect on fertility. This result confirms the Western experience 
of procyclical variations at least in the timing of fertility. [See Silver (1965, 
1966).] Heer (1966) found a positive coefficient across countries for change Ir 
per capita energy consumption which he used as a proxy for changing national 
income. Friedlander and Silver (1967) found a hint of a negative relation be­
tween changing income and fertility across countries. In justifying the negative 
sign they interpreted the change in income as a measure which picks up changih 
social and economic opportunities as well as simple changes in income. 

The effects of mobility or speed of change itself, apart from any changes 
in income, are hard to isolate. Individual social and economic mobility is ofter 

siated with migration (discussed subsequently). But mobility due to ch ang­
ing social and economic opportunities isdistinct in that It can take place witho 



p)hysical migration. !Studies of occupational mobility are inconclusive. Boyd (1973).
showed. that in LatinI American countries fertility of families who change occupa­tional status isintermediate between that of their original and their new occupational 
'groups. This result issimilar to those of Hutchinson (1961) and lutaka, Bock and 
Varnes (1971) for mobility of individuals and between generations in Brazil. In 
Mexico, however, Boyd found that upward mobility carries with it an independent 
effect in reducing fertility. This question must be studied further, particularly to 
determine the effects of development on individuals over their lifetimes. 

In summary, the evidence for the effect of income on fertility isnot strong 
when other associated factors are held constant. The suggestion of a positive ef­
fect isnot consistently observed by the studies. Socioeconomic or occupational 
status is usually closely linked to other characteristics of development, such as 
education, female labor force participation, and child mortality. These variable,, 
which often have intermediate effects in raising incomes, are discussed sus.euently. 

EDUCATION 
The increase in educational levels associated with, economic development Is
 

hypothesized to lower fertility. The several lchannels through which education
 
operates are discussed before the evidence is reviewed below."
 

The compulsory education of children is acost factor which tends to lower 
fertility. Education reduces-the opportunity for a child to work and contribute 
to the family income. Higher voluntary educational expenses are also usually 
associated with a-decrease in the number of childrep. 

Education also affects the market productivity, nonmarket productivity, and 
tastes-and attitudes of adults. Market productivity refers to the fact that educated 
people command higher wages and thus higher potential income. Furthermore, 
higher wages mean that individuals value their time more highly in other activi-' 
ties. ,'Education has different effects for males and females because usually the 
raising of children is the responsibility of the wife. Where men share less in child­
rearing, male education represents more of a "pure income" effect and is apt to 
have a positive effect on fertility. For the wife, education isexpected to repre-: 
sent mainly a "price" effect, and thus encourage -her to enter theaabor forceor 
other activities away from home at the expense of more children. 

.Nonmarket productivity refers to the benefits of education in improving ef--:.; 

ficiency at home. One of the most prominent factors is increased efficiency and 
use of family planning methods. More educated people are better able to obtain 
and evaluate new information. Another significant effect can' be on the wife's' 
competence in raising children. With basic knowledge of nutrition and proper 
childcare she can reduce mortality and morbidity. Because the mother has a 
large impact on the child in its formative preschool years, the educated mother 
ismore successful in investing in the quality of her children, for example, in 
health and in education. 

The education process has an effect on the tastes and attitudes which are 
Students are introduced to a broader and more heterogeneoUsvital to fertility. 

community. The educational process diffuses knowledge about new ideas andii. 

goods, and reduces the traditional value placed upon children. 
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i-Education can change fatalistic attitudes and enhance belief in one's own 
ability to control events. Where social mobility is related to educational achieve-r 
ment, individuals are encouraged to improve themselves by this route. At the 
same time, they may seek fewer children, in order to increase their consumption,, 
to improve their children's lot, and to further invest in both themselves and their 
children. Where rising education isassociated with more independence for women, 
it increases the wife's role in dacisionmaking and her choice of activities. 

Finally, there may be an association of education with fertility, not because 
of any causal relationship but because of the implied selection process. The fact 
that some people get more education than others may simply reflect the fact that 
they are more able and more progressive in all endeavors. 

The gross association of fertility with education is strongly negative. This 
negative association also holds up when it is controlled for some of the other 
relevant variables. Tables 3 through 6 include some representative data for fer­
tility and female education in four developing countries. 

Table 3. 	 Relationship of fertility to female education in San Juan, Puerto 
Rico standard metropolitan statistical area (children ever born per 
married woman aged 35-44, 1960 census). 

Labor Force Status 	 School Grade CompletedL Faooc St at us. -

" " A ll 
of Wife' 0 1-4 , 5-6 7.8. 9-11 121 13+ Al 

_____ ____ ____Levels 

All 	 5.8 5.6 4.5 3.5: 3.0 2.4 2.3 4.1 
Economically Active' 4.6 4.9 4.0 3.2 2.6 1.9 2.0 3.0 

Non.ac.tive 6.0. 5.7 4.6 3.6 3.1 2. 2.7 4.4 

Source:.6 Carleton (1965), Tables 4 and.5, pp 237-238,. 

Table 4; Live births to currently marri6d women In Cairo, Egypt (1960 census). 

Marriage Barely Reads Did Not Completel Went. Completed All 
Duration lllterate -,el-- .and, Complete Beyond College Ie-els 

(Years) . R . Writes :.intermediate Intermediate or More­
0- 4.9 1.2 1.2, 1.2 1.3 1.0 1.0 . 1.2- 4.2 

5.9.9 3.4 3.6 3.4 3.2 2.8 2.6 2.5 3.3 
10"19.9 5.9 5.8 5.5 4.6' 3.7 3.7 3.3 5.7 
2029.9 8.0 7.6 6.5, 5.6 4.3 . 3.6 7.6 

.30+ 8.4 7.8 6.5 5.9 4.8 3.9. 11. 

s4irce: Abu-Lughod (i965),Table 1,p237. . ,. . 



Table .5. Children ever born per ever-married woman inThailand (1960 census),. . 

Age of Woman/ Primary Secondary University 
Region None (1-4) (1-6) (1or more) 

Age'of Woman
 

13-19 0,5 0.5 0.5
 
20-24 	 1.6 1.3 1.3 0.7
 

2529 2.8 2.7 2.2 2.0 
30-34 4.0 4.1 3.7 '2.8 

35-39 5.3 5.3 4.4 2.4 
40-44 6.0 6.0 4.6 3.9 
45-49 6.0 6.0 5.2 
50+ 5.7 5.2 3.4 

Region, All Women
 
(Age Standardized)
 

Thailand 4.4 4.1 3.3 2.3 
Bangkok 3.6 3.4 3.4 1.7 
Other urban, nonagricultural 4.2 3.8 3.3 2.7 
Urban, agricultural 4.5 4.4 3.6 2.0 
Rural, nonagricultural 3.9 3.9 3.6 1.9 
Rural, agricultural 4.0 3.8 3.4 

Source: Goldstein (1972), Table 9, p 434. 

Table 6. 	 Live births per 100 years of marriage in 
Turkey (1963 sample survey). 

Wife Employed Wife Not EmployedEducation'_ I _ 

Urban 	 Rural Urban Rural 

No School 31 31 31 36 
With School 20 32 23 34 

Source: Stycos and Weller (1967), Table 3, p 214. 

The rather detailed data for Puerto Rico, Egypt andThailand show that fer­
tility remains virtually constant at the lowest levels of 'education (up through four 
yearsof schoolor its equivalent), and then-begins to-fall. There, is also somesug­
gestion [in the :Thai data, in other tables of Carleton (1965), and in Israelidata 
of Ben-Porath. (1970)1 that at, lower,general. levels of education for oider women, 
the sihiftto lower fertility beginswith even IowerI educational achievement., That., 
is,, educational differentials in fertility may be partlyindicative of selection of 
individuals who are more innovative. in all respects. Holding constantfor marital? 
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status; age ofmarriage duration, and residence in all four countries tabulated, as 
well asfor labor force activity in Puerto, Rico, there is adifferenceof two to 
three children between the lowest and highest educational groups. 

Cross-country regression studies relying on aggregate data have found a sig­
nificant negative relation between various measures of fertility and education. 
[See Janowitz (1971), Heer (1966), Ekanem (1972), Adelman (1963), Hear and 
Turner (1965), Friedlander and Silver (1967), and Russett (1964).] The meas­
ures of education have usually been the percentage of adults illiterate or news­
paper circulation per adult. Thus the different channels by which education has 
acted, and the different effects of male, female, or child education have not been 
clarified. These studies have in general controlled only for income, mortality, 
percent in agriculture or cities; and in a few cases, other variables. 

Regression studies of individual countries have often employed more data 
for areas within countries. These studies include Farooq and Tuncer (1972), 
Gendell, Maraviglia, and Kreitner (1970), Drakatos (1969), lutaka, Bock, and 
Varnes (1971), Schultz (1969a, 1969b, 1970, 1973a), Heer and Turner (1965), 
and Repetto (1972). Where data on female literacy or educational attainment 
have been available, the coefficient of male educational attainment has vacillated 
in sign and significance, eg, in the work of Schultz in Colombia (1969b) and Ben-
Porath for Arabs in Israel (1970). The weakness of male education can be attri­
buted to the relative balance of the two opposite effects of raising wages by edu­
cation-the higher income leading to more children and the higher cost of those 
children because of the income forgone when the husband helps rear them. Be­
cause the time cost of children isborne largely by the wife, her educational coeffi­
cient ismore negative than that of the husband. When only adult education or 
literacy is included, the stronger education effect for the wife and the positive 
correlation between education of husband and wife yield a consistently negative 
sign. 

Schultz studied adult education in both Colombia (1969b) and Puerto Rico 
(1969a) and found strong negative effects. For Colombia the elasticity of "sur­
viving fertility" (ameasure similar to the child-woman ratio) with respect to per­
cent of adults with some primary education is -0.08. Inthese two studies, as 
well as in those by Gendell, Maraviglia, and Kreitner (1970) for Guatemala City, 
Heer and Turner (1965) for Latin American countries, and Ben-Porath (1970) 
for Arabs, the participation of women in the labor force has been held constant. 
Thus the adult education variable largely represents the channels to lower fertility 
via increased use of contraception and changing tastes. 

A final group of studies are simultaneously determined models of fertility 
and other Variables. These include Maurer, Ratajczak, and Schultz (1973) for 
Thailand, DaVanzo (1972) for Chile, Nerlove and Schultz (1970) for Puerto Rico. 
Harman (1970)for the Philippines, Gregory, Campbell, and Cheng (1972a) across 
countries, Loebner and Driver (1973) for India, and Rosen and Simmons (1971) 
for Brazil. When female labor force participation or wages are included in the 
system as dependent variables, the effect of the exogenous education variable 
tendsto be channeled indirectly through the labor force variables to fertility.: 
The same tendencies are found, however, for the coefficients on child and:adult 
education as in the single-equation regressions cited earlier. 
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A few of thestudies surveyed here haveexplored some of the paths from 
education to fertility other than through labor force activity. Education of either 
husband or wife is associated with more favorable attitudes toward the use of fam­
ily planning methods. [See Mueller: (1972), Mitchell (1972), Schumann, Inkeles, 
and!Smith (1967), Loebnerand Driver (1973), and Williamson (1970).] This sur­
vey has focused on fertility rather than contraception and thus has glossed over 
much of the literature on knowledge, attitudes, and practice of family planning 
(KAP surveys). However, some typical figures on the use of family planning by 
education are given in Table 7 without holding any other variables constant. The 
actual effect of family planning on fertility isconsidered subsequently. 

Table 7. Percentage of Latin American legally or consensually married women ever 
using family planning, by education, 1963-1964. 

Area None Some Complete Some Complete Some Total 

Primary Primary Secondary Secondary University 

Large Urban 

Buenos Aires 42.9 75.6 81.9 75.4 83.4 72.'.. 78.3 

Rio de Janeiro 39.6 47.7 61.6 70.1 73.9 73.5 57.8 

Caracas 35.5 53.5 70.8 76.9 66.7 77.8 60.0 

San Jose 45.4 54.2 69.8 79.0 66.7 81.0 65.6 

Bogota 14.5 28.6 40.1 59.1 74.5 73.9 39.8 

Mexico 12.4 28.7 86.2 57.6 65.4 59.7 43.2 

Rural-Small Urban 

Chile: Cauquenes 3.2 5.6 20.0 30.6 10.0 

Chile: Mostazal 25.0 30.2 48.1 48.0 33.3 

Colombia: Cartagena 8.3 10.7 20.0 33.3 11.5 

Colombia: Neira 12.9 20.0 47.6 17.5 

Mexico: Pabellon 2.4 3.9 25.0 5.0 

Source: Miro and Mertens (1968), Table 11, p 114. 

In addition, some evidence suggests that education plays a part in structuring 
the decisionmaking of husband and wife and the wife's idea of her role. Oppong 
(1970) found in Ghana that as the wife's education rose relative to the husband's; 
their decisionmaking was more shared rather than dominated by either partner. 
Weller (1968a) found no such effect in Puerto Rico. The Rosen and Simmons 
study for Brazil (1971) set out astructure where a wife's education increased the 
strength of her role in the family, which in turn decreased her ideal family size 
and actual family size. 

Research isonly beginning on the effects of parental education on efficiency in 
the home. Results by Leibowitz (1974) for the United States show that parental 
education (especially that of the mother) and home instruction given by parents 
to their preschool children are crucial in raising children's IQ scores. This result 
should be more powerful in developing nations as educated parents become skilled 
at investing in proper nutrition at critical stages of child development. (see . 
Selowsky (1971), Berg (1973), and-Berg, Scrimshaw, and Call (1973).] 
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Child education has received less attention than female or adult education. 
Schultz (1969b) found the expected negative sign in his study of Colombia where 
the elasticity of surviving children with respect to the percentage of children in 
school is -0.05. The strong damping effect of child education on fertility is sup­
ported by the time series results of Wat and Hodge (1972) for Hong Kong. Con­
trary evidence of Schultz (1970) for Jordan and that of Repeto (1972) for Mo­
rocco seems to be due to inadequate data. It must be remembered, of course, 
that the education of children has not only current effects on their parents' be­
havior, but also lagged effects on fertility. As children grow up and start their 
own families, they can be expected to follow a pattern of lower fertility than 
their uneducated peers. 

In summary, education appears to be one of the most powerful and perva­
sive factors of development which affect fertility. The impact is largest and bes 
documented in the case of women who find that higher education opens oppor­
tunities to them. They thus can participate in activities which are not centered 
on the home or childrearing and undertake new economic and social responsibilitiL-. 

FEMALE AND CHILD LABOR FORCE ACTIVITY AND WAGES 

Labor force participation by women not only influences fertility but isdi­
rectly affected by it. Fecund women may attempt to limit their childbearing in 
order to work and earn away from home. Subfecund women may tend to engage 
in outside activity because they have fewer.Lhome responsibilities. Women with 
large numbers of children may feel economic pressure to work. For older women 
with many children, it may be easier to work when older children can care for 
the younger ones. 

The negative effect of labor force activity on fertility varies with economic 
development. In traditional societies where production is oriented to the home, 
women can work (either paid or unpaid) in agriculture and cottage industries 
without leaving the home. In such asituation childbearing or childcare can be 
undertaken with minimum increased effort, and women have less reason to reduce 
fertility. Work outside the home, however, conflicts directly with childrearing 
activities, particularly when children are too young to attend school. Thus a 
woman may be forced to drop out of the labor market for 5 to 10 years or more. 
She not only loses the wages she would have earned, but also may have more 
difficulty in reentering the labor force later because of lost skills. As the econ­
omy develops and labor force opportunities arise outside the home, women sac­
rifice more and more earnings by choosing to stay at home. 

The data support the distinction between work at home and away from home. 
For example, Table 3, page 18, shows that Puerto Rican married women economi­
cally active outside the home average 1.4 fewer children than nonactive women. 
The data in Table 8 illustrate the differential between working and nonworking 
Thai women. In urban areas, where female employment is largely nonagricultural, 
women in the labor force have fewer births. Furthermore, occupational differ­
ences in fertility are considerable, reflecting differing amounts of conflict with 
the maternal role. Table 9 shows that in Thailand fertility is highest for women 
working on farms or as salesworkers. These occupations require little training, 
pay low wages, are usually carried out at or near the home and, in addition, 
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Table 8?,	Childrene'er borm toever-married women in,Thailand;bylabor force 
lstatus, 11960. 

-

.,-!Female 	 ..... Age StandardizPercent'laborof ______.._____.Al Women _____ 

Area 	 ForceWorking 

in Agriculture In Labor Force Housewife 

Thailand 	 .87 4.4, 40 

Bangkok,, 	 2 3.3' 3.7 

Other urban,,nonagricultural 7 3.8 3.9. 

Urban, agricultural 	 65 4.0 4.1 

Rural,.nonagricultural 43 4.0 4.2 

Ruralagricultural 	 97 4.5 413 

Source: Goldstein (1972), Table 3, p 424; Table 4, p426. 

Table 9. 	Children.ever born to ever-married working women in;Thailandbyoccu-,. 

pation, 1960 (age standardized). 

Area 'Farm Crafts Professional Service 'Sales 

Thailand 4.5 3.6 3.5 .6 3.9 
Barigkok 2.7 2.8 2.4 2.9 3.7 

Other urban, nonagricultural 4.0 3.1 3.1 3.8 -4I0", 

Urban, agricultural 4.1 2.2 2.2 3.3 4.1 

Rural, nonagricultural 4.1. 3.9 3.4 4.1 .3.9 

Rural, agricultural 4.5 3.6 3.9 3.7 3.8 

Source: 	 Goldstein (1972), Table 5, p-429. 

children can become useful at.a very early, age. Jaffe and Azuri (1960) report 
similar.findings' for both Japan and Puerto Rico where women of comparable agi 
edu ation, marital status and residence ,in the nonagricultural work force ave.rage 

0.5 to 1.0 fewer children than women in traditional sectors or,women who do,' 
notjwork. Stycos (1965). found that women who are not employed or. are.em.., 
ploydin service occupations have the highest registered birth rates in Lima, Pen 

The multiple regression results show the same effect of paid, nonagricultural 
female labor force participation on fertility. The coefficient on labor force par­
ticipation isconsistently negative and significant. [See, for example, Heer and 
Turner (1965), Gendell, Maraviglia, and Kreitner (1970), Schultz (1969a, 1969b, 
1970), Wat and Hodge (1972), Repetto (1972), and Kleinman (1973).] EducE 
tion tends to have a stronger negative effect than labor force participation but 
both are significantly negative. Schultz's (1969b) estimate of the elasticity of 
fertility with respect to the female labor force participation rate is -0.04, half 
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of that with respect to education. Gendell, Mareviglia, and Kreitner (1970) found 
that women employed as domestic servants have even lower fertility than other 
working women in Guatemala City. They suggest that as development proceeds 
and women shift from domestic service to other occupations family size may In 
fact increase if there is not a large increase in the overall labor force participation 
rate. The validity of this hypothesis awaits testing by more refined occupational 
data. 

The simultaneous-equation results bear out the single-equation coefficients, 
although there Is some fluctuation in the coefficients. Since labor force activity 
is the variable for which the strongest case can be made for simultaneous deter­
mination, these results merit close examination in order to evaluate any policy 
proposals for changing fertility. In particular, they are useful in separating out 
the channels from economic activity to fertility (via wages) and from fertility to 
economic activity (via fecundity or via economic pressure on large families), and 
the possibly most important double channel from education to both fertility 
and economic activity. 

Two studies have noted that labor force activity by women increases their 
influence in the household and their role as decisionmakers. Oppong (1970) 
found In Ghana that when women contribute significantly to family income 
there is less male domination of decisions. Rosen and Simmons (1971) likewise 
found in Brazil that female participation in the labor force strengthens their role 
attitudes, whiih in:turn lowers fertility. Roles would seem to be another case 
where the investigation of simultaneous feedbacks is important. Not only do 
more women with a more modern role attitude work, but also the fact of work­
ing, their exposure'to the market economy, and their contributions to the house­
hold can change their role at home. 

Some other indirect channels of labor force activity, such as possibly higher 
child' mortality or morbidity when the mother works, have not been Investigated 
in the' literature. 

The effect of children's labor force participation on fertility is positive in 
all studies [Kasarda (1971), Maurer, Ratajczak, and Schultz (1973), DaVanzo 
(1972), Harman (1970), and Schultz (1970)]. Where children are economically 
p'roductive, parents choose higher fertility. And where parents choose to have 
higher numbers of children ratherthan higher quality children, children receive 
less education and are sent to work at an earlier age. The evidence with respect 
to all unpaid family workers is less clear, with both positive and negative coeffi­
cients appearing. One would expect a positive sign since unpaid family workers 
are children and women who work around the home. However, labor force data 
on unpaid worker seem to be very poor, whether in aggregate statistics or in 
sample surveys. 

In summary, the negative association of fertility with female economic ac­
tivity outside the home is well established. Labor force participation is closely 
related to women's education which trains women for nontreaditional occupations. 
The Opening up ofnew opportunities With education means an increase in the 
real cost oftchildren as women must forgo larger potential earnings in order to *: 
concentrate'on childrearing.­
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MIGRATION, URBANIZATION, AND INDUSTRIALIZATION 

Variables for urbanization, industrialization, and rural-to-urban migration 
have been used as measures for a whole host of changes that take place during 
economic development. They are associated with the value of children and 
women as income-producers, cost of living, availability of goods, availability 
of information, income, and so on. 

Where detailed statistics have been hard to obtain, the percentage of the 
labor force employed in agriculture has been used, generally in regressions. The 
coefficients tend to be positive, and are significant in studies by Adelman (1963), 
Ekanem (1972), Friedlander and Silver (1967) across countries, and by Drakatos 

'(1969) for Greece. Some of the other studies (eg, Schultz (1970, 1973a), Ben -

Porath (1970), Weintraub (1962), Janowitz (1972), and Hoaer and Turner (1965)] 
have produced insignificant and even negative coefficients. 

There has also been an attempt to break down the modernization process . 

into two components. Urbanization is the first and represents the move from 
rural areas to more concentrated ones. The second component, industrialization, 
isconceptually distinct and represents the shift in the labor force from traditional 
subsistence activity to more complicated industrial structures. Tables 5, 8, and 
9 (for Thailand) and Table 6 (for Turkey) have incidentally shown urban-rural 
differentials in fertility even when age, education and labor force activity are 
held constant. (See page 19 and page 23 above.) Regression results have not 
confirmed these urban-rural differentials. The negative coefficient on the urbani­
zation variables has not been significant except in the study by Heer and Turner 
(1965). Population density has been used as an alternate variable to mirror the 
effect of more crowding and higher prices in the cities. The interpretation by 
Friedlander and Silver (1967) that the positive coefficient on their housing ade­
quacy variables reflects the easier use of contraceptives in homes with interior 
plumbing and few persons per room deserves more careful testing. Estimated 
coefficients are all negative but only in cross-country studies by Adelman (1963) 
and Heer (1966) are they significant. With respect to industrialization Zarate 
(1967a) found no significant relation between fertility and proportion of workers 
in the secondary sector in urban areas. Rosen and Simmons (1971) showed that 
in Brazil fertility is lower in industrial cities than in nonindustrial ones, but no 
variables other than male occupational status are held constant. 

The process of migration away from nonindustrial rural areas has been ex­
plicitly examined in a few of the studies reviewed for this paper. One of the- -.. 
crucial questions is the degree to which migrants adapt to their new environment. 
Most of the studies compare the fertility of immigrants and natives within' urbani 
areas, but do not compare the migrants with .those left, behind in rural areas. 
Nor do any studies treat the interesting question of whether there is a critical 
age by which social patterns are, set and after which migration has little impact: 
on behavior. 

Short-term male migration to take a job'and then return reduces fertility 
in Indian villages by about 0.5 children, holding class and marriage duration con­
stant. [Rele (1963, page193)1. For permanent rural-urban migration lutaka, 
Bock, and Varn~s (1971) found in multiple regression that men who had migrated 



to the cities had higher fertility than those who had always lived there. In addi­
tion, among migrants, those who came to urban areas before age 19 had lower 
fertility than those who arrived at older ages. Schultz (1969b) also found higher 
fertility associated with the presence of migrants. The data for Puerto Rico, 
however, show just the opposite. Holding labor force participation constant, ex­
cept for women above age 35 Macisco et al (1969, 1970) showed that wives of 
recent migrants to San Juan had lower fertility, a result similar to that of Myers 
and Morris (1966). Part of the explanation may be that migration temporarily 
disrupts the family and inhibits childbearing. Or it may be that the men had 
married after coming to the city and thus had less time to establish a family. 
Finally, the Puerto Rican situation must be examined more carefully because 
the cities are not always 'he ultimate destination of migrants, but often a way 
station to the United States. Thus the "nonmigrants" are not representative of 
the whole urban population, but are those who choose not to move to the United 
States. Goldstein (1973) found a result similar to the Puerto Rican ones for re­
cent migrants in Thailand. However, when comparing urban natives with others 
who had migrated to the city at any time during their lives, he found no fertility 
differences. He suggested several possible reasons-the more innovative character 
of recent migration, selection of people with low fertility as migrants, and family 
disruption-but these cannot be tested without more detailed data. 

inter-country migration has been considered by Nag (1971) and Ben-Porath 
(1970, 1973a, 1973c). Permanent out-migration of males has helped reduce fer­
tility in Barbados by lowering the sex ratio and thus the availability of marriage 
partners [Nag (1971)]. From the point of.view of the recipient country, Ben­
Porath'has documented the higher fertility of migrants to Israel compared to na­
tives. Among women of Asian and African origins, the excess fertility was lower 
for women who migrated at earlier ages. For women migrating to Israel from 
Western countries, excess fertility was lower for those migrating at older ages, 
possibly because many of these women were affected by the disruptions of World 
War I. 

The overall evidence for the effects of urbanization, industrialization, and 
migration on fertility isweak and sometimes contradictory. The separate effects 
have hot yet been isolated from each other or from other important variables 
that change with development. It appears that research emphasis should shift 
from the aggregates of urbanization or industrialization to describing and explain­
ing the decisions of individual: households to move and the effects of those deci­
sions, on fertility. 

CHILDHOOD MORTALITY 

With'the falling mortality that'accompanies deVelopment, fewer births are 
needed to achieve any given desired family size. "Becauseof declining mortality 
rates fewer resourcesare spent on children who die so the cost per surviving­
child is lowered. Thus, parents may increase familysize, increase the investment 
in each child for higher quality, or both. It is even possible for desired family 
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size :to increase sufficiently, for more births to occur than before the fail in mor­
tality." Faiiily size, y aff cting the amount of resources available for each 

chid;alo influences mortality. In essence parents face aquality-quantity, trade 
off. o child mortality is one aspect of higher quality. 

The biological mechanism of lactation tends to associate higher mortality' 

with higher fertility. Death of an infant, by terminating lactation, exposes the, 
mother to the risk of pregnancy sooner than otherwise. This is, In effect, analo­
gous to an inkCrease in fecundity (discussed in the next subsection).' 

Although 	it ispossible for lower mortality to raise fertility, the evidence 
shows the opposite. Table 10 shows the strong positive association between the 
number of births andchild mortality for Jordan and Israel. In addition, Hassan 
(1966, 1967) found strong positive regression coefficients for child mortality in 
Egypt. In studies across countries by Heer (1966) and Weintraub (1962) the 
infant mortality rate had a positive coefficient in explaining births and, in fact, 
was the only variable which was significant in multiple regressions. In the simul. 
taneous equation study by Gregory, Campbell, and Cheng (1972a) the birth rate 
had a reduced form elasticity With respect to infant mortality of 0.18, second 
only to literacy (0.28). 

Table 10. 	 Child deaths in Jordan and Israel by number of children ever. 
born, 1961. 

dChildren Percentage of Non-Jewish Children 
Number InJordan by Mother's Age in Israel Dying before Age 5Number Percentageof Dead 

for Mothers of All Agesof Children 

Ever Born Ages Ages Ages All Ages Moslem Druse Christian
 

20-29 30-39 40-49 Over 13 
1 .7 10 11 9 6 4 5 
2 12 15 18 15 9 5 3 

3 15 16 24 19 10 16 4 

4 18 19 22 22 13 11 8' 

5 22 21. 27 26 14 14 9
 

6 _25, 22 28 28 18 19 12,.
 

7 :,29, 24 29 30 19 22 16
 
8 32 26. ' 31 33 20 25 17 

9 35 28 30 35
 

10 39 45 33 38 29 25 .25
 

11+ 49 31 32 37.
 
16.
All Children 19 27 30 31 21 21 


Source: Schultz (1970), Table 9-7, p420; Table 9-10, p423. 

* 	The exact condition for births to rise when quality isheld constant isthat the priceelasticit 
of'demand for children exceed unity. The result of falling mortalityon the overall growtirate of population depends not only on whether parents reduce fertility WIt onlthestrength 
of this response. O'Hara (1972b) has shown that unless there issubstitution of quality for ' 
quantity, the population growth rate rroust rise. 
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In the absence of reliable data for childhood mortality several studies have' 
used overall mortality rates or life expectations instead. These variables reflect 
not only infant and childhood deaths but also adult mortality. If a fall in mor-; 
tality significantly increases the number of couples who complete their reproduc­
tive years, family size will rise if not controlled by contraception. In fact, the 
sign and magnitude of the coefficients on overall mortality are similar to those, 
for infant mortality. These results suggest either that adults in developing na­

tions already have high survival rates through their reproductive years or that 
family limitation prevents a rise in fertility. [See Janowitz (1971), DaVanzo 
(1972), Schultz (1969a), and Nerlove and Schultz (1970).] 

There is some evidence on the mechanisms by which parents adjust to in­
fant mortality. Harman (1970) for the Philippines, Schultz and DaVanzo (1970) 
for East Pakistan, and Schultz (1973a) for Taiwan found in explaining age-specific 
birth rates that the older women (in the late thirties) have the strongest response 
to infant deaths. This suggests that parents try to replace children who die rather 

than to anticipate future deaths with extra births. In the Philippines and Pakistan 
strong coefficients for the fertility of the youngest age groups as a function of in­

fant. mortality may be due to the young wives' eagerness to produce offspring and 
gain status. 

Harman tested infant versus total reproductive mortality (including fetal, 
childhood and young adult losses). He found the stronger response for infant 
losses. It may be more difficult either biologically or emotionally for parents to 
replace older children than infants. Friedlander and Silver (1967) found that in­
fant mortality fluctuated in sign, but that childhood mortality (up to age 14) 
had a strong positive effect on fertility. 

Harman also found that individual families had a positive and strong response 
to the infant mortality rate of their community of residence. Thus their expec­
tations and consequent reproductive behavior were shaped not only, by their own 
experience but also by the experiences of others in the same environment. The 
data for Puerto Rico [Nerlove and Schultz (1970) and Schultz (1969a)] suggest. 
that the lag in adjustment to changing mortality isnot long. They found the 
strongest results when fertility was regressed on death rates of the preceding one 
to four years. Frederiksen (1969) also used lagged death rates to explain fertility 
in a highly simplified model of population growth. His results were an improve­
ment over naive projections but represented an extremely simplified function with 
no attempt to specify the relationship of fertility to other variables. 

In summary, the response of births to child mortality isstrongly positive; 
ie, families appear to adjust their fertility behavior quickly to changing mortality 
situations through the replacement mechanism. 

FECUNDITY AND FAMILY PLANNING 

Control of fertility depends on both fecundity and family planning. These 
two factors with mortality determine the ease of attaining desired family size, 
Theyalso affect the family size goal. For example, awoman who wants a large 
family may modify her goal if she isprone to miscarriages and must incur larger 
medical expenses and substantial periods of ill health in order to have more than 
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one or two children. Couples'who.wantsmall familes may have extra children 
where -effective contraneption is unknown, rather'than scrifice sexual pleasure 
by methods such as abstinenice':The following"discUsses fecundity-and familyL 
planni', in turn. .. 

Fecundity
The general rise in the level of health may be very important in raisingfer­

tility at the initiation of economic development When populations are fir-t pro­
vided with minimal health care facilities. Not only are couples in the childbear­
ing ages more likely to complete the repr6ductive period, but they will alsohav 
a faster rate of childbearing. 

Very few studies have related fertility to fecundity. Heer (1967) studied 
the hypothesis that fecundity is lower at high altitudes., His study found a-sig­
nificant negative relation between altitude and the child-woman ratio In Ecuadoi 
but not in Bolivia or Peru. There is some scientific evidence of reduced fecun-I 
dity at higher altitudes. Heer, however, did not control for the distribution of 
medical care or income levels which could produce the same. correlation. Fried­
lander and Silver (1967) found no strong evidence for another biological hypott 
esis: that fecundity falls as the percentage of animal protein in the diet rises. 

Perhaps the most detailed studies are those by Henin (1968, 1969) for the 
Sudan. He compared women in nomadic tribes with women in tribes which hac 
recently settled down to agricultural pursuits. With retrospective surveys he fou 
that the settlement led to large increases in fertility,%'by up to two children' In 
those tribes which had been settled longest. He discusses only generally the bas 
reasons for the change-rising income, higher value of children in a settled' envi­
ronment, less difficulty for women' in bearing children than when they are no­
madic. As for the immediate cause, Ie found that changes in marital structure 
explained less than 50 percent of the rise. The rest he attributed to health im­
provements which he detailed with Scattered statistics. He found that nomadic' 
women 'had twice the incidence of miscarriage of settled women. Venereal disei 
and malaria affected at least 20 and 88 percent, respectively, of the adult nomai 
and were associated with fecundity impairments. The percentage of childless 
women was almost twice as high for nomads as for the longest settled tribe. Fu 
thermore, it was only when tribes settled in one spot that they had access to 
regular health care, adequate sanitation, and regular food supplies. Barlow (196' 
mentions a imiiar initial rise' in fertility in Ceylon after the eradication of malar 

,A final factor that may oporate to increase fecundity is lactation. Jain et a 
(1970) found for IUD accepters in Taiwan that higher education and urban resi­
dence were significantly associated with a 8luction in breast feeding by mother 
The extent of the increased fertility due to reduced lactation is not clear, althou 
historical studies such as Wrigley (1966) and Knodel and Van de Walle (1967) 
suggest that lactation. is an important factor delaying conception. 

Fmily Planning.
The use of family~planningmethods,helps parents control fertility. The-- :,
 

spreadof more effectivecontraceptives or availability of abortion makes it easiei 

29 



for them to exercise this control. Yet it must be noted that the transition to 
lower fertility took place in many industrialized countries even beforemodern 
mechanical contraceptives were available. Thus, the crucial element in reducing 
fertility ischanging the family size goal. Provision of contraceptives can assist, 
but not substitute for, this all-important element. Furthermore, it is possible 

As couplesthat contraceptive use will increase without any effect on family size. 
become aware of the reliability of modern contraception they may use it simply 
to space children in a better way without changing the total number of children. 

While this survey has not made an extensive study of family planning pro­
grams, some evidence has been accumulated. Schultz (1973a) found that in:Tai­
wan government provision of family planning and health workers was associated 
with lower overall fertility. There was also some indication of higher fertility 
for women aged 15 to 24, suggesting that when reliable contraception was made 
available women chose to space children closer together without fear of errors 
In later years. Schultz also found that the impact of the family planning pro­
grams fell off over time. Reynolds (1973) for Costa Rica and Wat and Hodge 
(1972) for Hong Kong show that family planning programs, while helping to 
meet increased demand for smaller families, had little or no independent effect 
in creating that demand. These results support the contention by Raulet (1970) 
that family planning programs have only a once and for' all effect in informing 
people about methods of control. Adoption of the methods can enable them to 
avoid excess fertility but do little to reduce, their desired family size in the ab­
sence of important economic and social changes. Hickman (1972) has also ex­
pressed concern about this issue. 

"Studies by Rele (1963) and Harman (1970) showed positive association be­
tween individual use of family planning and fertility. This result need not imply 
that family planners have more children, but may simply indicate that the first 
adopters of family planning are women who have been excessively fertile in the 
past because of higher fecundity or other reasons. 

Western studies have shown that effectiveness in theuse of familyiplanning 
methods increases as a couple approaches or exceeds their desired, family size. 
This conclusion should also hold in developing nations, although no supportive 
evidence has been found in this survey. 

The influence of health improvements or, fecundity and family planning is 
probably unimportant for most nations today, though it may loom large for 
countries at very low development levels. Family planning programs are impor­
tant in allowing people to limit their family size. But they do not have much 
impact on desired familysize, Which Isstill high in most areas. Thus they are 
not apanacea for population problems. 

MARRIAGE AND FAMILY STRUCTURE 
The organization of households has important effects on fertility. Most of 

the fertility throughout the world occurs within marriage, either legal or consen­
sual. Since one of the reasons people marry isto have children and since marri­
age brings exposure to pregnancy, marriage is associated with higher fertility. 
Rag anap marriana is determined toaether with such variables as desired fertility 
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and laborforce activity, itis responsive to many of the same factors which affect 
the ,A,flful.explanation of,fertiity must explain, marriage also as part of.this ". 
simultaneous? system... . 

The marriage variable is tied in with the whole question Of household struc­
ture The type, stability, and prevalence of marriage have important implications 
for fertility. Consensual marriages, which are prevalent in Latin America, are 
associated with transitory arrangements and more family instability. Women 
tend to maintain closer ties to the labor market in order to reduce their depen­
dence on their husbands. Without the long-term commitment of legal marriage 
with support for themselves and their children, women may try to hold down 
fertility and maintain more independence than in traditional legal marriages. The 
prevalence of consensual versus legal marriages tends to change over the life cycle. 
Young adults may enter several temporary unions as a form of trial marriage be­
fore settling down to raise a family in a permanent legal marriage. Marriage sta­
bility isalso affected by customs and laws concerning divorce. Where'divorce is 
easily obtained average marriage duration falls, with a negative impact on fertility. 
The proportion of adults married rises, however. People marry earlier and more 
frequently and search less for the optimal partner, knowing that they can change 
partners later. 

Polygamy, which is prevalent in Moslem countries, isanother form of mar-. 
riage affecting fertility. It tends to increase the proportion of women married 
and thus boosts average fertility. Itcan lower the number of children born.per 
married woman if there is less exposure to pregnancy (due, for instance, to more 
frequent visits of the wife to her parents or lower coital frequency). Thusthe 
total effect of polygamy on average fertility of-women (married and unmarried) 
isof ambiguous sign. The prevalence of marriage isalso substantially affected 
by the ratio of men to women in adult ages., Differential migration patterns of 
men and women usually connected with employment opportunities, alter the 
sex ratio and thus marriage and fertility. 

Finally, the structure of the household, apart from the individual couple, 
should affect fertility. Extended families are thought to encourage high fertility 
by reducing the costs to the couple of an extra child, by providing housing and 
other resources so that couples can marry earlier, and by delaying response to 
changing conditions because of the influence of older generations in the family. 

The evidence reviewed here concerns first marriage and then family structure. 

1Marriage 
When marriage,(or the ratio of males to females, a proxy for marriage) is 

entered as an explanatory variable in fertility equations, it has a strong positive 
effect. The impact tends to be larger for women- in the early years of marriage. 
It tapers off in later years when couples begin to limit their fertility. Between 
legal arid consensual marriages, the regression results have clearly shown lower 
fertility for consensual marriages, as expected, when other factors are held con­
stant. [See DaVanzo (1972), Kogut (1972), and Nerlove and Schultz (1970).] 
DaVanzo.finds an elasticity of 0.75 for the response of the birth rate of women 
45-49 with respect to legal marriage, compared with a 0.12 elasticity with respect 
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to consensual marriage. Miro and Martens (1968) and Myers and Morris (1966) 

found higher fertility in consensual marriages in some Latin American countries, 

but failed to hold constant factors like age, labor force activity, or education. 

Unstable marriages may reduce fertility through less exposure to pregnancy. Van 

de Walle (1965) cites evidence from Africa that once-married women have almost 
Van de Walle30 percent 	higher fertility than women married five or more times. 

is also the sole source of evidence on polygynous marriages Fertility of African 

women in polygynous unions is lower at all ages than that of women in monoga­

mous unions. He attributes this to men with infertile first wives seeking second 

wives In order to have children. Because fertility determines marital status, rather 

than vice versa, the most fecund women have monogamous marriages. Goldschmidt 

(1973) makes the point that where first wives are fertile, second and later wives 

are acquired in order to display wealth more than to produce large families. Even 
is clearly lower in a polygynous situation,though the fertility of married women 

the data are insufficient to determine whether average fertility of all women Is 

higher or lower than in a nonpolygynous situation. 

Family Structure 

Studies of fertility in relation to family structure have been rather inconclu-

The gross data, such as that for India in Table 11, show lower fertility, ifsive. 
A study by Nag (1967) found uniformly lower coitalanything, injoint families. 

frequency for all ages and castes in jointfamilies and suggested It was'due to 

lack-of privacy and stronger pressures for traditional behavior. Rele (1963) and 

Palmore (1972) suggest that couples with high fertility who live in joint families 

may be "forcedout of. them because of conflicts and limited resources within the 

household. The data for West Malaysia In Table 12 show that past as well as 

current residence is anrimportant determinant of fertility. Those who previously 

lived in extended families have the highest fertility. 

Table 11. 	 Children ever born to women in Bengal India 
by family type and caste, 1960-61 (age 
standardized). 

Simple Joint 

Family Family 

Hindu Brahminr 4.3 3.9 

Hindu Satchasi and Ghose 4.0 4.0 

Other Hindu 3.3 3.3 

Sheikh Muslim .4.7 4.5 

Non-Shelkh Muslim 3.0 '2.8 

7Muslim Fishermen 2.3 2.4 

Sdurce Piakrasi anMaiaker (i967), Table 1, 
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Table 12. 	 Children ever born to women in West Malaysia 
by family type and age (standardized for residence, 
age at first marriage, times married, female educa­
tion, and race). 

Now In Formerly in Never in 
Age of Wife Extended Extended Extended 

.... ' Family Family Family 

All, 15-44 3.2 4.7 4.2 
15-24 1.6 2.2 1.9 

25-34 3.9 4.9 4.3 

35-44 5.6 6.4 5.6 

Source: Palmore (1972), Table 26. 

There is scattered evidence for other mechanisms by which family structure 
affects fertility. Harman (1970) found that in the Philippines residence in a 
joint family was associated with delayed rather than earlier marriage. Presum­
ably joint family residence was due to lack of means to set up an independent 
household as well as the postponement of marriage. Palmore (1972) cites evi­
dence from Korea that couples in extended families are less receptive to the use 
of birth control, particularly induced abortion. Van den Ban (1967) cited a 
comparison of extended and nuclear farm families in Brazil showing that they 
did not differ with respect to adoption of new farm practices. He cited similar 
results for some Western countries showing that the presence of elders in the 
househoIld did not inhibit innovation or modern attitudes. As Burch and Gendell 
(1970)have pointed out, a more detailed investigation is needed of the exact 
mechanisms by which family structure and fertility interact. 

In summary, marriage is avery powerful variable influencing fertility. There 
issome, but as yet very limited, evidence on different forms of marriage., The 
work on family-structure has so far been inconclusive and lacks adequate distinc­
tion among different types of extended family situations. 

ATTITUDES, ROLES,'SON PREFERENCE,
 
TASTES N
iNSTITUTIONS, 

This subsection presentS evidence on a number of speculative topics aboul 
which,few 	 facts have emerged. 

Attitudes and Roles
 
Perhaps the most important is the effect of attitudes and roles on fertility
 

Williamson (1970) found evidence in Nigeria, Chile, East Pakistan, India and 
'Israei for more favorable attitudes to birth control where subjective efficacy 
(belief in one's ability to influence events) was high. Friedlander and Silver 
(1967) found that an index of achievement motivation was negatively related 
to the birth rate. Studies by Weller (1968a). Mitchell (1972), and Rosen and 
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Simmons (1971J attempted to measure not just general modern attitudes, but 
the specific roles of husband and wife. Weller found for Puerto Rican working 
women a negative relation between children ever born and the strength of the 
wife's role in decisionmaking. When he controlled for marriage duration, how­
ever, the relationship evaporated, suggesting perhaps that the decisionmaking 

variable was just a proxy for cohort, with older wives being less active in deci­

sions and having higher fertility. Rosen and Simmons in Brazil found that fer­
tility fell along with ideal family size as families adopted modern views of the 

role of womon in society and egalitarian decisionmaking. Mitchell found that 

when couples as,.serted they wanted no more children, the use of family planning 

methods was greater by couples who had either better husband-wife communi­

cations or more delegation of authority to tht. wife. In addition, where partners 

disagreed about whether to have more childrrn, the husband's view was more 
His fIr dings are similar to those citedimportant for the use of birth control. 

by Michel (1967) for Puerto Rico. 

While some evidence exists on the importance of attitudes and roles for 

fertility, only Rosen and Simmons did a multivariate study. More work is 

needed where the other determinants of fertility are held constant. 

Son Preference 

Most families in developing countries want,children, either sons or daughters, 

to provide for them in their old age. In some countries, however, women as yet 

are not very active in market activities (for example, Middle Eastern countries), 

and in others sons are indispensable for religious reasons (such as India, where 

the population is largely Hindu). It is in these countries that some authors have 

tried to test the effect of the ratio of male to female children on fertility. 

Repetto (1972) has found no relation between children ever born and the sex 

ratio of-the first three children (or of all children) in India, but an unexpected 

and puzzling positive correlation in Morocco and East Pakistan. He tentatively 

concluded that families with an unusually high proportion of sons have higher 

incomes and thus do not feel the economic pressures of large families as soon 

as families with many daughters. 

exam-The work of Ben-Porath (1973b) and Ben-Porath and Welch (1972) 

Ined the propensity to have another child, or the interval to another child, hold­

ing parity constant, for East Pakistani women and some -Israeli women of Asian 

and African origin. They found that families with balanced sex ratios tend to 

have fewer children or longer intervals to the next child than families with large 
proportionsof either'boys or girls. They also found some evidence that families 

with a predominance of daughters tried to have more sons, particularly atthe 
lower parities. 

Schultz'and DaVanzo. (1970) found in Pakistan that the positive. response 

of fertility to Infant mortality was stronger.on the death of a son than rfo the 

deathofa daughter. Chandrasekhar (1972) reprte that 'female Infant moraity 

is-205 per thousand in the iIndian Khanna ,st cudy and 170 for males, the oppite 
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Tutui land Institutions 
Religious differentials have been explicitly analyzed in some studies. Gregory. 

Campbell, and Cheng (1972a) and Russett et al (1964) found that the Catholic 
variable had a small and insignificant coefficient, contrary to expectations. Fried­

lander and Silver (1967) had the same result, along with a positive but insignifican 

sign for the dominance of non-Western religions. Day (1967, 1968) argued that 
the Catholic religion promotes fertility only in highly developed countries and 

only for political reasons, ie, where Catholics see themselves as an important but 

not dominant part of the population. The institution of the Catholic Church has 

been important in determining the availability of family planning services and 

abortion, which affects control over family size rather than desired family size 

itself. The Moslem religion has also been associated with higher fertility, but the
:"'an


[See Kirk (1966) for a general discussion, Table 11 
evidence is inconclusive. 
Loebner and Driver (1973) for India, Yaukey (1963) for Lebanon, and Hassan '' 
(1967) for Egypt.] 

Tastes for consumer goods have been analyzed by Freedman (1972) , who 

found that couples who had successfully planned their families differed signifi­

cantly from others. They were more modern in their economic behavior and 

had :more saving and consumer durables, even when. other variables were con­

trolled. 'Friedlander and Silver (1967) found that radio ownership and contacts 

with other countries (measured by foreign mail) were associated with reduced 

fertility but were not significant. Friedlander and'Silver have also done the 

most extensive analysis of institutions. The extent of a social security system
 

and the number of years of compulsory education were negatively related to
 
The existence of a com­

fertility as expected, but the results were not strong. 

munist political system was negative and sometimes significantly associated with 

fertility. This result may indicate that communist provision of social security, 

female education and employment opportunities, and birth control information 

outweigh pronatalist policies like free education and childcare. Further work 

appears to be needed on these and other institutional questions, especially in 

individual countries where institutions change only slowly over time. The hy­

pothesis oi Ohlin (1961) that forms of inheritance affect fertility has not yet 

received any emPiral treatment. 
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SECTION 4 

CONCLUSIONS*, 

This section reviews the state of knowledge about the determinants of fer­
tility.IIt points out the strengths and weaknesses in the empirical workand, :
 

finally, looks beyond the present work to outline some possible usesand lines
 
of future research.
 

.STATE OF KNOWLEDGE 
This brief review of the literature has pointed to the association of several 

factors with declining fertility. Table 13 (see pages 38 and 39). summarizes the 
results found for developing nations in the order that they are considered in Sec­
tion 3. The results tabulated represent partial effects, that is, the effect of a 
given variable when all other variables are controlled. 

It is possible for some of the variables to give some numerical estimate of 
the effect. Precise numbers are not presented here, however, for several reasons. 
First, because of the availability of data, different studies have used different 
indicators to measure the same basic variable. Thus it isdifficult, for example, 
to express coefficients of female education on a comparable basis when the indi­
cators have variously been mean education, median education, percent literate, 
percent ever attending schcol, or percent with a certain number of years of school 
completed. Even if the same indicator were used in all studies, it might not meas­
ure the same thing. Educational attainment must be adjusted for the quality of 
the schooling. It is sometimes easy to take'account of differing lengths of the 
school year (as between farm and nonfarm communities). But it isvery difficult 
to mem:ure the quality of the teaching (highly variable even within a single de­
veloping nation) or the type of education. Traditional education by rote may 
have a very different impact on the development process from education which 
stresses independent reasoning by students. Finally, specific numbers are not 
given because the range of many coefficients isvery wide across different coun­
tries. Since policy decisions are taken within a single country, what is relevant 
for the policymaker isstudy of the particular magnitude for that country. Table 
13 suggests the broad range of the results and thus points to the variables which 

.should be investigated first in any specific setting. 

Ranking the Independent Variables 

In assessing the importance of different variables for fertility, at least three 
possible rankings must be considered. The first ranking would be to look first­
for the variable which explains the most variance, then hold it constant and look 
for the second, and so on. This is the approach frequently taken when one- or 
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two-dimensional tables are prepared to describe fertility. It can be very mislead­
ing, however, where two independent variables are related, such as is the case 
With education and income. In the stepwise procedure described above, income 
may enter before education because higher education isassociated with higher 
incomes and lower fertility. But when both are entered together, income has 
very little effect compared to that of education. To fully characterize the de­
terminants of fertility one must rank them when all are considered together 
rather than one after another in turn. 

The second type of ranking therefore examines which factors have the greal 
impacts when all theothers are held constant. This is a simple question of, fc 
example, evaluating the response elasticities for each variable. In such a rankli 
marriage would be the most powerful factor followed in order by female educ 
tion, female labor force participation, and child mortality. Urbanization; agric 
tural activity, education or productive activity of children, income, tastesi and 
institutional factors have rsmall influences which have not yet been adequately' 
documented or distinguished from the major factors. 

From the point Of view of 'the policymaker this secondtype of ranking, 
though useful, isnot enough. It is necessary to know not only which variable 
are the most important determinants of fertility, but also which are most, easil 
changed during the development process. Marriage has perhaps .the most powe 
ful influence on fertility, yet it presents very few opportunities to planners to 
bring about fertility changes. Child mortality is another important variable since 
parents adjust their fertility to achieve their family sizegoals. Yet development 
strategists have little scope for using mortality as a tool to affect fertility. 

In a third ranking which measures the factors most susceptible to conscious, 
change, the,most powerful are clearly those relating to family.piannirng activities 
and,the general status of women. Family planning programs seem to be very 
important as enabling forces for a fertility decline, but as yet have not been 
shown to have any independent effect in the reduction of family size goals The 
opportunities of women, however, as reflected in their education and labor force 
behavior, have been critical in' the adoption of Western family size norms. The 
effects of education have been documented most precisely through the ichannel 
to labor force participation and higher wages. Education also facilitates useof 
contraception, helps families invest in higher quality children, fosters greater 
opportunities for women in other nonworking roles, and has an as yet unquan­
tified impacton tastes. 

The other variables are considerably weaker in magnitude, in significance, 
and in potential for intervention' Variables to measure urbanization have not 
stood up well when the major factors are held constant. The extent of agricul­
ture issometimes, but not always, positively related to fertility. A more precise 
variable seems to be the education or labor force activity of children, which meas­
ures the productive value of children in both agricultural and industrial settings. 
Children's education and work is generally of strong concern to policymakers in 
developing nations. Income generally has asmall coefficient of indeterminate 
sigh in explaining fertility, suggesting that the shift to higher quality children 
may be an important part of the development process. The scanty evidence on 
Institutional and taste factors suggests predictable influences, but ones whir'h must, 
be studied in the specific environment which surrounds decisionmaking. 
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Table 13.,'Summr of the effects of variables on fertility.ab 

Va Empirical Results, 
Sign Magnitude Consistency 

:IncomeP, 
Pure income effect on number of children + weak mixed 

.;Pu e income effect on quality of children + strong consistent 
income effect through increased fecundity + weak mixed; depends on cultural. 

setting
-Male + mixedwagerate as proxy for pure income weak 

P re income effect on marital patterns mixedconsistent+ strong m 
income effect on migration away from 


agriculture, and urbanization"-


Female education on number of children - strong consistent 
Female education on quality of children + strong consistent 
Female education'on contraceptive efficacy + strong consistent in U.S.; little 

evidence in developing 
countries
 

Female education on age at marriage + strong consistent
 
Child education on fertility •- moderate consistent
 
Both male and female education on own + strong consistent
 
wagerates
 

Labor Force Activity and Wage Ratese 

Female work away from home - strong consistent 
Female work at home ? weak mixed 
Female wage rates on participation + strong consistent 

mFemae wage rates on fertility - 'strong consistent in U.S.; some 
evidence in developing

•, countries 
+ strong consistent 

Male wage rates on participation 

Male wage rates on fertility + weak mixed
 
Female wage rates on marriage -. strong consistent
 
Male wage rates on marriage + strong consistent
 
Male wage rates on female labor force - Strong consistent
 
participation
 

Migration from Agriculture, Urbanization, and Industrialization 
Urbanization on fertility - moderate mixed; depends on how 

soon migrants alter 
*behavior 

Industrialization on fertility - mixed little evidence 
Miration onfertility "? contradictory evidence 

Chltood,ortality..
 
. V:Childhood mortality on fertility, +' strong'; ":consistent
 

Childhood mortality on quality of children, - strong consistent .
 

Fecundity and Family Planningf
 
incead Suppl ofcnceptives I wek" mixed; depends on relato 

of actual, to desred fertilty 
.Fecundity on fertility * - ea mixed 

.--(continued)Y 
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Table13-Continued, 

V EmpiricalResults 
r . Variables .. ignM ntude Consistency ,

Mariagerand Family StruCture9s 

Age at'marriage on fertility - strong consistent
 
Fraction married on fertility + strong consistent
 
Form of marriage: fraction inconsensual - strong consistent
 
unions on fertility

Marriage on female labor force participation - strong -consistent
 
Effect of stricter divorce laws on marriage - moderate consistent
 
Extended family structure on fertility ? weak mixed
 
Polygamy on fertility -? ? scanty evidence 

Attitudes, Roles, Son Preference, Tastes, Institutionsh 
Modern attitudes and roles on fertility " weak scanty evidence 
Modern attitudes and roles on contraception + strong scanty evidence 
Proportion of sons among children +? weak mixed; depends on cultural, 

setting

Religion on fertility 0 weak consistent
 
Modern consumption patterns on fertility - weak scanty evidence
 
Institutional setting on fertility ? ? scanty evidence
 

Notes:
 
aThe author wishes to thank Dr. Michael C.Keeley, General Electric-TEMPO, for preparing 
the original version of this table. 

bWhile not considered explicitly, age'and marriage duration have apositive effect on fertility 
in cross sections at agiven point in time, though not on ultimate completed family-size.
Age isdifficult to separate from cohort which does represent secular changein~fertility 
over time. 

c Income is likely to increase as acountry develops. 
dEducation of both males and females islikely to increase as acountry develops. Changes 

in relative education of males and females will depend on the development strategy. 
eThe labor force participation and wage rates of women may rise as acountry develops.

Male wage rates will very likely rise. Whether male wages rise relative to female wages, 
depends on the particular development strategy followed. 
fFecundity will probably rise as acountry develops, depending on current health of the 
population and whether desired fertility isgreater than actual fertility. Contraceptive use' 
will probably increase. 

gEffect of development on marriage isunclear and will depend primarily on how the relative 
wages of men and women change over time. 
hThese factors will tend to become more like those inthe West as deVef6pment progresses. 

Unanswered Questions 
.:,,:;The study has left several broad questions unanswered. One is the questior 

of the timing of fertility. The works examined here have focused almost exclu­
sively on completed fertility. Even where age-specific birth rates have been the' 
dependent variable there has been little analysis to separate the changes in thei 
timing of births:from changes in different cohorts of women. 
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Secondly, because of data limitations, almost all of the studies in deveiopng 

countries have been of cross-section rather than of time-series data. Researchers 
have been unable to tackle the effects of slow secular changes on fertility. This 

omission has been particularly important with respect to environmental and taste 
factors which may be relatively constant in a cross section and change only slowly 

with the process of development. There has been some improvement recently 

with the gathering of retrospective data in fertility histories [see, for example, 

Harman (1970), Henin (1968, 1969), and Schultz and DaVanzo (1970)]. If these 

studies can be combined with the collection of socioeconomic variables as well as 

demographic ones, some of the dynamic processes in fertility will be investigatable. 

A related unanswered question is the response of individuals to the changes 
of economic development. For example, several studies have compared migrants 

with natives in urban areas. But they have not examined the changes in migrants 

which took place as they moved and adapted to the new urban environment. Nor 

have there ever been sufficient studies of migrants compared with nonmigrants who 
Until such studies are made, it is only possible to com­remained in rural areas. 

pare different individuals with different characteristics. It is difficult to predict 

what will happen when a given individual's characteristics (such as residence, labor 

force status, income, etc) are changed over time. 

Another question deals with the existence of "thresholds." Several writers 

[eg, Kirk (1971)] have suggested that fertility will not decline until certain abso­

lute levels of modernization (measured by education, social services, etc) are 

reached. The question of modernization thresholds, however, is linked with the 

question of'distribution. If higher average Income or education simply means 
more for a small upper class group, it is unreasonable to expect any change in 

the behavior of others. Since the upper classes tend to have the lowest fertility, 
changes which are limited to them and not distributed to the broad majority will 

have little impact on fertility. Thresholds which are expressed In terms of per­

centage of a country's population with a certain education, income, or occupation, 

for example, may simply indicate the extent of the effects of development, and 

thus how many people will begin to alter their behavior. 

A somewhat different interpretation of the word "threshold" is as a crucial 

level for, individual family behavior. An example would be the statement that 

fertility behavior shifts dramatically only when a given level (say, four to sixyears) 
Few of the studies examined here have beeiorganizedof education is reached. 

to test such statements. Most of the studies have used statistical techniques which 
assumethat the response of fertility to explanatory variables is either linear or 

log-linear. Only the study by Gendell, Maraviglia, and Kreitner (1970) allowed 

for discontinuities in any given effect or interactions between two different effects. 

The testing of these more complicated hypotheses requires more observations than 

aggregate data usually allow. With the growing use of either longitudinal or retro­

spective information for individual households, the question of thresholds can be 

addressed. The most likely threshold may be education. Tables 3 through 6 
indicate a minimum of female education before fertility changes. But once ther 

minimum is attained, the effect of education on fertility appears quite smooth 

with no abrupt shifts for increasing educational levels. Further testing must be 

made with other variables held constant to substantiate this result. 
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The evidence of fertility studies has clearly shown the importance of mod­
ern activity of women in education and in the labor force. The broadening of 
opportunities for women leads them to center their lives less on the household 

and more on other activities which compete for time and resources once devoted 
to children. Information about the exact magnitudes or functional forms of this 

For some individual countries, however,relationship is still regrettably sparse. 

progress has been made in investigating the relationships peculiar to them.
 

POSSIBLE USES AND FUTURE WORK
 

For a nation which is trying to predict and influence its future path, the-t 

better it understands the causal relationships involved the more it will succeed. 

But since each factor that is accounted for requires more effort, more research 
and more compiexity, the policymaker must make trade offs according to what 

he is trying to do. For some purposes avery simplified description of the de-* 
On the other hand, where theterminants of fertility may be all that is needed. 

policymaker is trying to influence fertility decisions, he must know the exact 

points at which intervention ismost likely to be successful. In the following 
paragraphs several questions are considered in which the determinants of fertility 
might enter. They concern general planning models, general demographic-economic 
models, and specific models to program a reduction in fertility. 

General Planning Models 

The general planning model uses established economic relationships to pre­

dict the outcome of changing certain exogenous variables. Countries typically 
try to plan expenditures on both economic and social goals. Yet many of these 

expenditures are made without thought to their long-run consequences for fertility. 
In the case of economic policies, developing countriesExamples are easy to find. 

are faced with a choice of different modes of industrial development. They can 

opt for heavy industry, light industry, or cottage industries. While the main 
criteria on which these decisions are made are usually contributions to national 

output, planners should recognize that they have important effects on other so­

cial and economic variables. Light industries which offer employment to women 

will tend to draw women out of the home and give them incentives to reduce 

fertility. Heavy industry which relies primarily on male labor will not have the 

same impact. Cottage industries, by enabling women to combine work at home­

with family responsibility, may serve only to encourage existing high fertility 

patterns. 

With respect to social policies, long-run planning models which simply pro­

ject trends in fertility and mortality ignore the consequences and Interactions 

of different policies with-respect to education, labor force behavior, health, and 

other social services. An understanding of the determinants of fertility allows 

planners, for example, to justify education not just for the training of skilled 

workers but also for the fertility behavior changes which it sets into motion. 

With opportunities for children's education parents today will have fewer children. 
In the fieldAs the children reach adulthood, they too will have smaller families. 

of labor policy [as Schultz (1970) has pointed out) wholesale adoption of West­
ern labor codes may produce unintended consequences. For example, employers 
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who must pay maternity benefits and child allowances to women will prefer to 
hire men, perpetuating the home-centered role of women. The list of policies 
which have indirect and sometimes very important consequences for fertility di, 
cisions could be extended almost indefinitely [see Hickman (1972)]. 

Demographic-Economic Models 

The case isstrong, therefore, for models such as those developed by'General 
Electric-TEMPO [McFarland et al (1973) and Brown (1974)] which incorporate 

-demographic as well as economic factors. As yet these models have not been' 
used as general planning models, but have been applied to a number of developing 
countries to demonstrate the potential for faster growth of per capita gross na­
tional product when fertility is lowered. For this latter objective a more compli­
cated model incorporating development feedback effects on fertility, although 
more realistic, would not affect the basic conclusion. The rise in income due to 
an endogenous decline in fertility would have few immediate feedbacks to reduce 
fertility even more. Over a relatively short period of years, however, the larger 
expenditures on health and education as well as the higher wages and more ex­
tensive female opportunities will have substantial impacts on fertility. The 
endogenous feedbacks from development almost uniformly tend to lower fertil­
ity. The exceptions seem to be at the very lowest and perhaps at the very high­
est ends of the development scale. At the lowest end of the scale, such as for 
the nomads of the Sudan, development has appeared to raise fecundity and change 
the lifestyle to increase fertility. The share of tribal groups, however, in the total 
world population isso small that even very large changes in fertility could take 
place without being noticed, although an individual nation could be seriously af­
fected if tribes form the bulk of its population. At the highest level of develop­
ment there issome evidence that in the United States fertility ishigher for fam­
ilies In the highest Income and education groups, but this is not completely sub­
stantiated, and the magnitude of the relationship issmall. From the point of 
view of developing nations this problem is far in the future and probably not 
Important even then. 

Systems Models for Fertility Reduction 
The analysis of the determinants of fertility presented above is particularly 

Important for the planner facing the problem of how to reduce fertility. He 
must be aware of the precise interactions of the relationships specified in this 
analysis as well as others which have not been treated in detail (the most impor, 
tant of which are probably the determinants of labor force activity and marriage). 
The planner in this case should not be thought of as a family planning minister
with .limited objectives and control of only part of the overall government bud­
get. A family planning minister, for example, has no control over educational 
policy or budgets even though they may have important interactions with the 
success of family planning activities. The planner envisioned here should be at 
the highest eschelon of government and should evaluate policies and goals within 
*anational framework, not within' the constraints of aspecific ministry. The 
planner must ask questions such as: "How much Is it possible to reduce fertility 
by ,the provision of family planning services? How much fundamental social and 
economic change is necessary before people reduce the number of children they:' 
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want?" Perfe.t family planning may be worthless- if "ery couple wants and pro­
duces six children. The planner using a complete model of fertility has the tools 
to evaluate the implications of different policies. For example, if government 
childcare services are provided, will the potentially lower fertility due to drawing 
women into the labor force be offset by decreased costs of raising children? 

For this type of analysis the planner must, of course, look both to general 
relationships and to specific ones germane to the individual country. This study 
has described some of the relationships and data which will be crucial to a model 
of fertility. Attention must also be given to the choice between aggregate and 
microanalytic models. The aggregate model does not isolate individuals, but only 
their average characteristics. The microanalytic model follows individuals and 
families through time as they make decisions. It can be used to measure the 
distribution of, as well as the average benefits of, development. The micro model 
clearly has more complicated data and functional form requirements. At present 
only Orcutt and Rivlin (1960) and Guthrie et al (1972) have applied microanalytic 
models, and these only to the United States. Their use in developing nations still 
awaits better data and more detailed analysis. 

This section has only begun to outline the possible use of fertility analysis 
It is important to stress two basic points. First, the fertility decision is one of 
a group of decisions taken simultaneously. Analyses of fertility must also con­
sider these other decisions, particularly those of labor force participation and 
marriage. Finally, countries concerned with population growth must seek to 
explainnot only fertility but also migration and mortality. Although fewer rele­
vant policy choices may be available with respect to mortality and migration, 
accurate planning, and prediction requires an understanding of their determinants 
and of their interactions with fertility. 
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