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DETERMINANTS OF FERTILITY: A MICRO ECONOMIC MODEL OF CHOTCE*

I. INTRODUCTION

There are many explanations of why human fertility varies
from one society to another and among different groups or
indiviéuals within the same society. Attempts to identify and
measure the factoré that affect fertility and hence to diccriminate
among competing caucal hypotheses have not been notably suzcessful.
This gap in our basic stock of knowledge is both a source of
embarrassment to social scientists and an obstacle to the strategic
formulation and tactical evaluation of population policies
throughout the worla.

In this paper I discuss one framework for interpreting
variation in reproductive behavior. This economic approach to
the analysis of fertility holds promise of accounting tor factors
atfecting fertility, especially those which might be influencad
by public policy, and of relating these factors in a consistent

manner to other important forms of household decision making, such
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.a8 labor force parti¢ipation, marriage end savings. Unlike many
other areas of household nonmarket choicé, the number of children
& couple has is of course readily meagured. Rgpcnt prqaiesa in
the extension of economic analysis to the study of fertility has
clarifiea many iesﬁee, but the fieid remains in a state of flux.
For theveconomic approach to yield empirically réfutable propo-
sitiohs it is necessary to impose upon it a number of’ speéific
assumptions. At this time, however, it is unclear which set of
assumptions lcast impairs the ﬁcdel'e realism. My objective

is tb restete the central.theoretical;eléments ot' this approach
t§ the determinznts ot fertility, exploré”bfiefly a8 yet unsolved
prcblems with thia schena, end speculnte.gn its usetulness for

the choice and evaluation of policy.
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II. TASTES AND BIOLOGICAL DETERMINANTS OF FERTILITY

If variation in fertility across individuals and groups
were a purely random phenomenon, e theory of fertility would
have little point. But there is widespread agreement that two

gources of systematic variation in fertility warrant a place

in any theory of fertility determination--biolozical factors
that constrain the reproductive process and determire facundity
or the potential supply of births, and conscious end inadvertent

differences in behavioral factors that mvditfy the extent to which

the biological maximum is reslized.

For the pclicymaker the rore interesting factors effecting
fartility are those that can be int'luenced by edministratively
end politically feasible policies.1 A continuingz objective of
my fesearch in this field has been to discover promising policy
options to *fmrcilitate economic end demographic dovelopment, and
this may explain why L enrhasize factors that are plausibly linked
to policy instruments. Meny of these presurcd linke, of covrae,
are Very poorly understood, such as how public policy affecis
child mortality or the age at which children leave school and first
entef the laber forcs. Any manegeshle and illuminating representa-

tion of the complex process determining fertility must neglect

1.’n"or extmple, more analytlcal attention might be given to
the relationship between the education2l attainament of porents
and their fertility *than to the relationship betwcen cecired
tfemily size and fertility. The former relation 13 subject to
obvious policy instruments aad can be projected accurately for
a corort @s it anges; the lattier relation ig not yet reoliably
affected by policy options and has rot, to my knowledge, been
projected for a cohort with great precision.
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many tacets of the problem. Hopefully, thesc omitted factors
interact neither with those factors that are analyzed nor with
each other.1 If this were true, their neglect need not diptort
interpretation of empirical evidence on the responsiveneas °f
fertility to those group and individual cheracteriotics implied
by fhe economic framewurk as determining reproductive demands.
Two such broad classes of factors that are neglected in most
economic enalyses of fertility are systemu.tic2 dit'terenceo in

rep}cduction agcocicted with fecundity ¢ ~d "tasteg". In the

lIn formulating o simple statistical model from a complex

conceptual model, the assumrtion is often mode that the large
mirber of' omitted and frequertly unobserved tactors are indeprcndent
of eoch other and therefore tlelir sum may be assumerl vo appreuch
a normally distribuied randcm disturbancz in the form ot the
model to be statistically ea”imated. It should not be surprising
theretore that it is posaible to account for & larger traction of
the differences in average reproductive bzshavior acrosc groups
because these otochastic elements cancel cut and the systematic
tactors appear to "explain" more of the argregete vorietion in
fertility. Convercely, it is more difficult to aceount for the
reproductive bohavior of indiwvidunl fomilies, for a larycr share
of the veriation in fertility will stem {rum purely randem fuchnarg
end tha systematlc factora will "explain" a smaller share of the
obgerved variation in fertility. Approprlate tests of shatisticed
gignificarce, thzrefore, are not explanatory power (t.e., R~) but
the magnitude and gign of estimated coetficlents (i.e., ctftects)
relative to their stancard errors, or acymntotic standard errors
where simultaneous equationg or nonlincar estimation techniques
are required to obtain consistert estimates.

2Systema.tic ditferences refers here Lo there that could be
predicted on the btasir of obininable information and est imntnble
medels. Certainly a substantizl traction of the varisbility in
individual repreductive behavior 16 in no sense cystemstic ov
Sredictable, resulting from truly stochastlc pircmeters to under-
lying biological processes, and perhans equally random vagavries
of individual human Lehavioral response o the same conditicning
stimuli.
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next section I consider this limitation to the specificaticn of

the demand theory >f tertility.

Biological Constraints on Fecunditv

In most contemporary societies the biological maximum
fecundity is not a binding constraint on the desired reproductive
behavior of e substential fraction of' parents over their entire
1life cycle. Undoubtedly there have been historical periods when
a majority of parents talled to rear to maturity the number of
children thcy wonted, perhaps because of severe child mortality.
But in most low income countries these conditions no longer exist.
Child morteiity nas been felling for three deczdes cr more, and
evidence from botlh anthropnlozy and sociology suggests that a
majority of pererts in these countries have for some time exercigzd
individual choice or adopted cocial conventions to limit their
reproductive performence. There are also historical insten. z2s
whon the spread or conlrol of specific discases uay have affected

ecundity, such as in certein of the Pacific Islands in the

19th and 20th cznturies (Piriz, 1672). Eut auch cases are always
difficult 4o docunent, end are ct'ten transparent means for
denying the importence of clusive behavioral factors in the
control of‘fertility 1 Although the relative importonce and

effectiveress of individual and societal modes of' reproduction

'lReynolds Forley (1973) is surely open to this ir‘erpretation,
-thare the econcmic depression is igrored as a possible cause for
the drop in U.S. Necro fertility during the 193C's, vhereas on
the other hand, the sprznd of venereal dicease ig emphasized as
the probable explanation (p. 215-235).
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control are as yet unclear, it is well established that biological
constraints on fecundity are today relatively unimportant in
accounting for systematic differences in fertility, except perhape
across socleties with very difterent standards ot living or endemic
disease.

Moreover, 1t 1is exbroordinarily arreimilt to separate
empirically the biological and behavioral components of' the
reproductive process. It is, of course, well know that fecundity
or the biological capacity to give 5irth varies systematically
with a woman's age. The proportion of women biologically incapable
of childbearing appears to increase gradually from age 20 to Lo,
and increase sharply thereafter. By the time women reech age 50,
virtually all are sterile. In studies of several cohorts of non-
contracepting women of proven fecundify (1.e. they subsequently
had children), intervals between births are observed to incrense
gradually from 24 months for women in the 20-24 age group to about
31 months for the 35-39 age group (Henry, 1966). Thus, both the
probability of being incapable of bearing a child end the time
regviired, on average, for fecund couples to have a child appear to
increase with age.

The analytical problems of separating empirically the
biological and behavioral components of the reproductive process
arise because the onset of sterility and the spacing ot births
may also te intluenced by dlet, general health, prevalence of
specific diseases, and the prior pattern of childbearing and -

breast feeding. It is widely believed that the time between &
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birth and the reappearance of ovulation is an increasing function
of the duration and intensity of the mother's suckling. Since
some of these secondary biological effects on fecundity, holding

age constant, can be behaviorally intfluenced by social custom or

individual choice, observed differences in fecundity might reflect
in pdrt dlfferences in desired tertility that could be accounted
for within a behaviorel framework.l The distinction between
bilological and behavioral determinants of fertility is thus a
difficult one to draw, in practice, except where the conditioning
factor is clearly exogenous; that is, not subject to individual
or even to social choice, such es with age.

- Although much work is underway characterizing the biological
determinants of fecundity, there is not yet a consensus on how
lactetion practices, diet, or health status of the mother, for
example, affect the duration ot sterility she experiences aiter
a birth, her subsequent rate of conception and fetal mortality.
Moreover, the values ot parameters used to describe the most
interesting relationships in the reproductive process have of'ten
been based on small sample clinical studies that' leave much to

be desired. Only recently have such parameters, as for example,

1A mother is free to vary her lactat‘on practices depending

upon her desired rate of' conception. This decision may also
influence the incidence ot child mortelity among her infants, for
mortality is sometimes more frequent among those weaned betore

the seccnd yeor of life (Wyon and Gordon, 1971). Also the incidence
of pregnancy wastage is cleerly atfected by a woman's regime of'
work, diet, etc., and ditferential spontaneous abortion, miscarriuge
and stillbirth rates probsbly ret'lect more than purely stochastic
variability (Freedman and Coomts, 1966; James, 1959).
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those linking lactation to intervals between births, been estimated
satisfactorily within the context of an explicit stochastic
tramework. These findings have not yet, to my knowledge, been
verified for dit'ferent populations.1

This weak empirical foundation for models of fecundity is
undoubtedly related to the complexity of the pertinent biological
processes, but it is also a function of the scarcity of longitudinal
anelyses of individuel reproductive histories end the likelihood
that these studies are contaminated by induced 'behavioral
varietion in reproductive performance.

In sum, importent ditterences in blological fecundity are

associated with the aging process.3 Within epge- stretitfied groups

1Ja.in's (1968) dissertation develops a stochoatic model of
human reproduction and estimates tor a sample of Taiwanese women
{the etfect on fecundity of socioeconomic factors, holding constant
(approximately) for duration of lactation. (Sce alsn Jnin,
et. el. 1970, Schultz and DaVanzo, 1970.) Studics of child mortality
have algso begun to use individual survey deta end mere persuasive
methods of multiple regression, for example, Shoh and Abbey (1971).

2Unfor‘bunately, longitudinel histories that include the
necescary demographic, economic and biologiczal/nutrition/health
information to estimate such & model are still uncommon (Butz,
1972; Butz and Schultz, 1972; Schultz and DaVanzo, 1970). Theo-
reticel work in this direction is being undertakea by Robert
Michael and Robert Willis at the National Bureau ot Economic
Research to gain a better understending of the determinantg of
contraceptive behavior. Their investigation is proceeding in the
tradition of Sheps and Perrin (1963), Sheps (1965), Henry (1972),
end Mencken and Sheps (1973).
. aAge in a crogs section is also agsociated with birth cohort
effects, and will tend to capture time variant determinants of
. fertility that are omitted or messured with systematic error in
a predictive model. Willis (1973) for excmple includes a quadratic
in age when he considers in one regrescion equation tue numbei of
children ever born to currently married U.S. white vomen in 1960
between the sges of 35 and 64. (Table 2, S50). The quadratic
in age accounts for part of the cycle in cohort fertility associated

with the baby boom. PBut what is more interesting, the inclusion
of three "economic" determinants of desired fertility (measured

contemportneously) in the regression equation coes nct modity
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in a given society, differences in women's fecundity can stem either
from factors that are beyond her control, such as regional health
conditions, or from factors over which she has greater control,

such as prolonged lactation or induced abortion. If the former
uncontrolled factors influencing fecundity are independent ot the
environmental variables that will later be interpreted as the deter-
minants of the demand for children, the neglect ot these deter-
minants of fecundity should pose no statistical problem in the
anelysis of fertility as a demand determined process. Morecover,

as fecundity becomes an ever less frequently binding constraint

on women having at least the number of children they want, end
birth control technology reduces the cost and inconvgnience of .
curbing excéss fecuhdity, the demand framework should account

for an increasing share of systematic variation in completed fertility.

Demand and the Role of Tastes

Reprcductive behavior is often associated with a parent's
pocloeconomic characteristics. These empirical regularities
might be attributed to differences in préferences for offspring
among these socloeconomic groups of parents. DParents derive
intangible rewards and in some cases pecuniary transfers from
their éhildrén, and differences in a'parent's eveluation of these
returns are undoubtedly responsible for & part of cross—seqtidnul
and time series variation in fertility. The importaﬁce of "tastes"
in determining desired fertility is thus widely recognized |

(Easterlin, 1969), but the operational signiticance of this

greatly the erplanatory role of the quadratic in age. These results
reinforce evidence from other sources that the broad asggregate time
trends in fertility are not yet adequately explained by available
evidence assembled in the micro economic framework.
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interpretation is rarely made explicit. To the economist, tastes
differ among individuals if they behave differently vhen contronted
by the same prices and endowed with the same rezources and pro-
ductive technology. If tastes are thus defined as the variability
iq Behavior unexplained by economic variables, the concept of
taste acquires substantive content only when the distribution
of tastes across & population is related to observable phenomena,
or more generally, when a model of taste-formation is postulated
with retutable empirical implications.1

Iackiﬁg a psychological theory that specifies relationships
between obscervable characteristics of parents sind their "tastes"
for chlldren, this linez of inquiry has not yet been nctably

productive.2 Given the nonpecuniary context in which prrents

1Such a model of taste formation is verbally stoted by
Eagterlin (1968) and Fuchs (1956). The hypothesis is essentially
that individuals develop their expectation for an acceptable
material standard of living on the besis of the ecnnomic status
of their parents wheu they are teen-agers. If the economic
fortunes of the children are better than they anticipated, they
t'zel they can "attord" somewhat more children than cecular
trends would predict, end vice versa. Children are cssenticlly
Avpernumersry expenditures that absorb the excens cr shoztfall
of actual to anticipzted incomes. The cohort born and raised
during the Groat Deprecsion, hence, contribited to the postwn:
baby boom, wherens the offspring of the baby boom e&re n.t iaring
e8 well &8 they expected, in part because of their cohor' 's
relatively large size. Conasequently, tha cohort born in the
1¢50'c is now contributing to the sharp deecline in birth rates
in the United Statcs. Thov:h this mode). may have considerahle
predictive povier to account for cross-sectionnl and disaggregated
time series variation in fertility in all high income countries,
it has been tested only to a limited extent against U.S. aggrezate
tim2 series.

2?0 proponse that unexpleined differences in reproductive
bzhavior among race or religious groups reflect difterences in
"tastes" im, in my judgment, to mask our ignoraincc. An alte,rative
approech to searching for the gources of ethnic group differences
is evident in the otgervation that Cotholic women with a college
educetion have morz children than nonCatholics with the sane


http:poctwn.ri

-1)-

obtain satisfactions from their childrenl, cnd the highly subjective
and intangible nature of certain "tastes" for parenthood, presently
there 1s no obvious way to iﬁtegrate and analyze the role of
tastes within a theory of fertility.

It is common, theretfore, to assume that all individuals
share the same utility ftunction embodying their bgaic preferences.
Differences emong individuals in eppraising specific goods are
then attributed to dif'ferences in their environment, some espects

of which are assumed to be stochastic.2 Specifically, people

educa®tion, but that these ditffirences are insignificant between
women with lenser edneation. Implicitly two working hypotheses
may be entvertained. Is it the Catholic college experience that
contributes fto "teste" formation in the United States, or do those
with such femily-formed tastes elect to enroll in Cutholis colleges?
Empirical tests can be imagined to refine further one's understending
of the ultimate gource of ethile fertility differentials. It
15 also obvious, that when one stops with distinguishing dif-
ferences in behavior among ethnic groups, one has provided little
ugeful knowledge to the policymaker that has no leverage on group
identification.

lIn most eocietiesg parents ere encouraged io satisfyfbnly
their owir demand for children. With en imperfect st Yor s
exchanre, children represent a clessic exemple of :n%n‘rk'et
commodity that is produced only for the finsl consumel Speciali-
zation in cnild production is uncommon, therefors, excent under
unusual circumetances (see S. Chueng, 1972).

2Alternatively, it may be agsumed that parent tastes for
children vary end are distributed across populetions in a specifiic
fashion. This represeutation of tastes is in come resgpects
more appealing than the abstraction of & "representative individual”,
and in certain circumstances it implies dif'ferent response ecstimates
from the same empirical evidence. For example, when observations
are obteined on only a portion of a population, the distribution
of tastes mey be estimated by analyzing both pieces of evidence:
data on the observed population, nnd the proportion ot the popule-
tion observed with differing characteristics. Gronou (19732, 1973b)
has used this formulation tc study the shedow price of a house-
wife's time, when market wages are observed for only the portion
of the femnle population that is currently in the labor fore:.
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are assumed to prefer different amounts of a particular good,
even when prices and resources appear to be the same because of
a combination of unobserved "tas%e" factors, each independently
normelly distributed across populations. The sum of these
specific taste-effects on fertility can be represented by a
properly-behaved disturbance term in a statistical model designed
to analyze systematic sources of variation in reproductive

' behavior.1

1It is nonetheless important to probe beneath personal
values and social norms to determine how they mould individual
preferences and the related roles of culture and genetics. But
measurable, variable, and potentially policy-manipulatable
elements of the individual and his culture are diftficult to
discern. How important is it to the policymaker (in contrest
with the projector or planner) that Catholics want more chlldren
than Protestants? Yet, however conceptunlized and quantified.
the influence of these "taste" factors can be properly assess.d
only when the tangible pecuniary returns have also been 1soluited
and teken into account.
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ITI. THE DEMAND FOR CHILDREN

The 1hmily's‘choice of final consumption activities is
limited by its market income and the time of its members, and
typically, market-determined wage opportunities provide the rate
'of exchange between these two scarce inputs in household ccnsump-
tion. (Mincer, 19€3; Becker, 1965.) Since the ectivity of
childbearing and rearing absorbs a substanticl fraction of the
fenily ‘s gvailgble time and market income, this approach to the
determinants of household demand suggests that reproductive behavior
impinggs.importantly on parent welfare. Beyond some level of
ferpility{ specified for a couple by its econcaic eavironment,
wealith, and tastes, additionel births are likely to diminigh the
well-being of parents, and lead them, theretore, to search rore
'diligently for ways to avert further births. From this working
hypotheais, & number of' questions follow. Should one expect that
differences in market prices, wages, and incomes will have a
signiticant Learing on reproductive behavior? Is the micro economic
framework of' choice usetul in structuring empirical rgsearch into
the critical relationships between fertility and the features of
the parents' environment and endowments that are predetermined
15r the individual i.e. outside of his contrel, but which are
ﬁltimately subject.to some social policy control? Answers to
these questions are hard to come by, but a number of recent

empirical studiesl have met with some success in interpreting

1The bibliography cites many of these studies. TFor exauple,
-see Becker, 1960; Mincer, 1963; Schultz, 1969 and a collection
_of studies in Ney Enonomic Approaches to Fertility (ed.) T.W. Schultz,
Supp. Journal of Politicel Economy, 81:2, pt. II, March/April, 1$73.
A second conterence volume will appear in a March/April 1974 supple-
ment to the Journal of Political Tconomy.
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reproductive behavior as a responge to the relative scarcity of

resources available to the household and the associated costs of
children. Nonetheless, important problems remain unresolved, to
which I shall turn later.

The determinants of the demand for births will be explained
in terms of this framework of household choice in a resource
constrained environment. This is clearly a partial approach to
the problem that should eventually incorporate the salient
biological, technical and behavioral featurcs of the reproductive
process that determine the gupply of births. But ac already noted,
the biological, psychological and technical factors effecting
both the supply and demend of births are not yet edequately
identified or conveniently fornulated for inclusion in the
deﬁand model. Despite these shortcomings, the economic framework
of constrained choice appears to provide a general way of
accommodat ing the facters dictated to individuals by their
environment which precumably motivate parents to woent a cmaller
or larger number of births. Ultimately the test of the usefulnecs
of the dem~nd approach will be its predictive and integrative
power in comparison with alternative frameworks. It would be

premature to attempt such an evaluation at this time.1 In

1The most obvious reason to postpone such an evaluation is
the absence of any comparable alternative gtructure ¢ logical
hypotheses with empirical implications, against which the economic
demand model might be Judged. Also, the current interest of
economists in this topic is hardly a decade old, and a consensus
among economists would be hard to come by at this time. Moreover,
most of the multivariate empiricel testing of the demand mode!
(see Tables A and B) has been prudently focused on cross-sec®ional
differences in fertility that are partially "explained" by almost
any socioeconomic variables. The more cevere test of the economi.c
epproach will be to predict time-egries variation in completed
reproductive performance. Whether economic theory hes any interesting
implications for the optimal timing of family formation (birth
intervals, etc.) has not yet been established.
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the remainder of this paper I shall consider some of the problems
in restricting this formulation of the demand model of fertility
to obtain refutable predictions;.I shall also indicate how difficult
it is to translate the relevant concepts into empirically observed
variables; and I shall discuss the theoretical and econometric
problems of identifying and estimating the structure to the
dynamic household behavioral system, of which fertility is an
integral part. A mathematical statement of the constrained
maximization gpproach is presented in the Appendix for the
simplified case in which it is assumed that the tamily chooses
ﬁetween only two final consurption commodities, children end ell
othar gommodities.

The renources that indivliduals allocate over their lifetime
are ultimately their own time and their initial stock of nonhuman
wealth. It is assumed that time 1s allocated between two classes
of activities: 1) those that yield money, goods or services
which can be readily exchanged in a market, and 2) those thet
vield goods or services which cannot be exchanged in a market
and are therefore valued by the producer solely for their owm
consumption. Since eating, slecping and virtually all forms
of final consumptinn require the input of one's own time, all
persons engage in the '"production" of some nonmarket f'inal con-
sumbtion goods. It is also assumed that all persons allocate some

time to the producticon of goonds end servicea exchanged in the
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marketplace.1 In this case, if the net disutility associated
with each of the two clesses of activity is assumed identical,
the net value of time expended dt the margin in market and non-
market activities is also equal. The market wage recelved by
an individual equals the opportunity value of his time in non-
market activities (Becker, 1965).

Incom. influences the demand for children, within this
framevork differently according to which member of the family
experiences the change in wage rates, or whether the income comes
from nonearned sources. Theretore, the lack of an invarient
positive relationship between income end fertility crnnot be
interpreted ss primn facie evidence that economic scarcity and
individual choice ave irrelevant to the fertility decision. TIf
childven required a fixed amount of their parents' time and market
resources, one would anticipate, hqwever, that an increase in the
parents' stock of nonhuman wealth would shift their demand schedule
for children end other ordinary goods unambiguously to the right.
However, the simplitying assumption implicit in this argument,
that children can be treated as a homogeneous ccmmodity, overlooks

the important behavioral relationship between the rumber of children

lIt ig conceivable that individuals whore spousc wag suf-
ficiently productive in the market or who owned sufficient non-
human wealth might allocete none of their time to market activities.
The occurrence of such & "corner solution" leaves the individual's
nonmarket sllocation of time and shadow price of time dependent
upon the value of his marginal productivity in each nonmarket
activitiy, which is ultimately dependent on his spouse't market-
determined value of time, nonhursn wealth, and nonmarket production
possibilities or technology. See Willis (1971, 1972) and Gronau
(19732, 1973b).
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parents want and the "endowments" parents want to gilve each of
their offsprihg. I shall return to this problem of "quality"
investments in children in section V and methods for dealing with
this complicetion.

On the other hand, increases in the household's stock of
humaon wealth, as reflected by an increase in a parent's permanent
(lifetime everage discounted) wage rate, generate both a positive
wealth effect and an offsetting price effect due to the increase
in the opportunity cost of parcnts' time required in the care
and enjoyment of their children. Since this framework is esaentially
based on comparative statics, these changes in the hourchold's

human and nonhuman vealth poaition are assumed to be gxogenous

to the individual dzcisionmaking unit.

For linear homogeneous separable household production functions
(sce Appendix), the elasticity of demend for children with respect
to either spouse's wnge rate can be decomposed into & welghted
combination of the compensated price elasticity and inccme
elesticity of demand for children; the price elasticity 1g weighted
by the value share of the respective spouse's time in the totel
cost of children minus the value share of the spouse’s time in
the cost of producing the composite commodity; the income elasticity
is weighted by the value shere of the spouse's market earnings
in the household's full income (see Appendix). Stronger assump-
tions are required to prescribe the sign ot the wage elasticities,
but piausible magnitudes for these weights suggest that the

elasticity of fertility with respect to the wife's wage will be
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elgebraically smaller than that with respect to the husband's
wage, given the time intensity of children and the predominant
role of mothers in child rearing.

In sum, economic analyses of fertility as a demand determined
process lead to a few simple empirical predictions, if it is
assumed that the resource intensity of childbearing is nct also
a cholce variable. Nonhuman weclth exerts cnly an income effect
on the derived demand for children, increasing desired fertility.
Tncreases in the woge rates of parents must have a less stimulating
effect on the demand for children, due to the additional offsetting
effect of the price-of-time. Plausible assumptions coucerning
sex roles ard rarket rewvards lead to the predictior that the
elasticity of derand with reep2ct to the wife's woge will probebly
be nezotive, but urnder most ccnditions it will bte et least less
positive (algebraically smaller) than the elosticlity with recpect
to the husband's wagza. |

Cross-sectional studies of indivicdual countries at all
levels cf econcmic development have confirmed the qualitative

predictions of this rudimentary demand theory of i‘ertility.1

lI have excluded from this survey cross couniry compnrisons
of fertility and its determinonts because of my uncasiness with
the data. Not only do the usuel problems of relative prices
and inconvertible exchange rates make international comparisons
of income levels treccherous, but also most of the 2dditional
data required to test the propositions discussed in this paper
are not meaningtully culled from standard internatlonal compendiums.
For exzmple, no experienced demographer would accept ragistered
birth and death rates as catisfactory cvidence of tertility and
mortality levels in most low income countries, yet official or
registered vital rates are the basis for many internaticnal cross-
sectionzl regression anclyses. Education statistics have thelr
own problers; female labor force participation rates reflect
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The predicted yositive association between fertility and
exogenous differences in nonhuman wealth 1o leas often tested
beceuse of the scarcity of information on perconal nonhuran wealth
and the endogenous nature of related savings behavior. Although
wage and wealth effects are & help in accounting for cross-sectional
differences in fertility in high-income countrica, mortelity
hes been perheps the most important factor atfecting reproductive
behavior in low income countries. This "demographic" variable,
whose recent and sudden chenge is the proximate cause for the
"population exnlosion" in much of the world, aftects in meny
complex weys the structure of' incentives tor rcproductlon. The
next section surveys current cfforts to incorporate this factor

into the economic model of tertility determination.
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IV. CHIID MORTALITY

If we assume that parents ere motivated to bear children
to accrue benefits from their mature surviving offepring, the
effects of child mortality on desired fertility can be divided
into two partially oftfsetting etfects on (1) the demand tor
survivors and (@) the derived demand for births. Child mortality
decreases the number of' gurvivors demanded by increesing the
exrected cost per survivor; it increases the derived demand
‘for births by increasing the number of birtha required to obtain
& survivor. The fipal derived demend for births will respond
positively to tha incidence of child mortaiity only if The product
of the relative change in expected cost per survivor and the
price elasticity of cdemand tor survivorc is less then unity
(in ebsolute value). In other words, if a given percentage
decline in child mortality reduces by the same relative amount
the expected cost to perents of rearing & child to maturity, and
the decline in child mortality induces a declinz in desired births,
then parent demand for additional surviving children must be
inelastic (less than one in absolute velue). In the event that
the femily reduces its completed fertility (i.e. births) as the
incidence of child mortality declines, this tendency toward
demogr&phié stability within the family may be interpretcd as

evidence that parents' demand for surviving children is ralatively



price inelastic (Doneld J. O'Hara, 1972; Ben-Forath and Finis
Welch, 1972).%

No one can doubt that parenthood is one of the most risky
undertakings that economists have proposed to study, yet the
above formulation implicitly assumes that parents are risk neutral,
that is, it assumes that parents consider only the expected value
qf outcomes end ignore the variance (or higher moments) and co-
variancg etfects. The potential importance of uncertainty for
understanding shifts in fertility has been gtreased in the context
of low-inccme countries where child mortality has declined sharply
(T. Paul Schultz, 1959), but theoretical analysis of the relotion-
ghip between uncertainty and raproductive behavior is of recent
origin (0'lara, 1972; Ben-Porath and Welch, 1972), and I know
of no empirical evidence that separates the effect on fertility
of the mean value of mortality in the femily or reglon from the
effect due to some subjective meacure of the uncertainty attaching
to that level of mortelity.

1The clasticity of demand for births, B, with respect to

the probablility of a child's survival to maturity, P, cen be
expreesed as follows:

. Mgy = Teclep ™

where S is the number of births that survive from which parents
are agsumed to derive utility under risk neutral assumptions,

and C is the expected cost of a surviving child which 1a agsumad
to depznd inversely on P, and be independent of fanily size.
Since it 1is known thot Mg and 7., are both less than zero,

if their product is less ghan unléy, the elasticity of demand

for births with respect to the probability of surwvival will be
negative. Ben-Porath end Welcn (1973) illustrotively assume that
Tnep = - L whereas O'Hara indicates why it might exceed in abgolute
value unity. The positive relationship obgerved between child
mortelity and fertility 1s theretore suggcullve of an inelngtlc
demand for surviving children, i.e. lﬂSC < 1.
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However, multivariate statistical analyses based on both
individual end grouped date indicate that the relationship betveen
fertility and child mortality is positive and statisticelly
highly significant in such varied environments and time periods
~ as Bangladesh (1951-1961), Puerto Rico (1950-1960), Taiwan
(1964-1969), Chile (1960), and the Philippines (1968). 1In thece
studies, the explanation of birth rates on the probability of
birth is improved by lagging the incidence of child mortality
two to four ycers. This. is, of course, roughly the average time
required tor s mother to bear another ~hild. There is reason,
moreover, to mnticlpute that older mothers with nearly completed
tamilies will weigh heavily the survivel or death of earlier
ehildren in their dacision whether to heve an additionel (marginal)
child. Consistent with this cequential and adoeptive view of
reproductive behavior, the estimated responsivencss of births
to child denths is greeter and more significent statistically
for wemen over 30 years of age (Julie DaVanzo, 1972; Schultz end
DaVenze, 1S70; Schultz, 1971, 1972). Among these older women,
the response of birth retes is also more pronounced to male child
deaths than to female child deaths (Schultz and Davanzo, 1970;
Schultz, 1972), presumably reflecting prefercnces for femily
sex composition.

The death of a young child may eleo stimulate a biologically
independent i'cadback mechanism that will increese tihe mother's
tfecundity. If the child wes still fed from the breast et the

time of his death, llhie terminatlou of lactetion may sghovten
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the mother's period of postpartum sterility and increase her
subsrquent fecundity and consequent fertility. But this biological
mechanism can play only a relatively gmall role in the widely
noted robust relationship between birth ratea and prior child
deaths, for the behavioral factors, such as the mother's age and
the sex of the child that died, continue to explain a statistically
significant share of the variation in birth rates.

This evidence implies that birth rates of older mothers
adapt promptly to offset some of the increase in populetion
growth rates that occurs tecause of increased survival of children
in low income countries. But in the two to five year periods
studied in these investigations, the overall regponre of birth
rates does not appear to be of a sufficient magnitude to prevent
pcpulation growtt rate from increasing. Longitudinal studies
are now needed of cohort tertility to eppraise the longer-run
edjustment of fertility to chdnging levels of child mortulity}

. Future rates of population growth in much of the world hinge on
the magnitude of these adjustmenta in reproductive behavior and
on the rate at which they occur.

A‘reduction in death rates at all eges also increases the
returns to parenta of such long term investments as %those in child
schooling and vocectional training relative to the returns from
having a greater number of children. If child "quality" invest-
ments and the quantity of children are close subetitutes to parents,
this shift in the'relative rcturng to these two activities may
motivate parents to ceck fewer children, in order to augment

the resources they have available to invest in each of thelr

lBen-Porath's peper in this volume is an example of the
longer-run analysis that will be insight ful.
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offspring (O'Hara, 1972). Increased life expectancy for parents
may in eddition contribute-to their greater valuation

of long gestation investments such as child quality, sincé they
have en increasing chance of being alive at any future date to
enjoy these distant returns.

In sum, mortality exerts diverse influences on the family
formation process and the incentives for associated savings and
investment behavior in the houscehold sector. Although the
dramatic postwar chenge in mortality constitutes a significant
and pervasive shift in the intertemporal constraints on houschold
behavior in low Ilncome countries, this phenomenon has received
scant attention i'rom economists.

The consistent effects on fertility of the shadow price
(vage) of husband's and wite's time, and child mortality, account
for a statistically signiticant share of cross-sectional vari-
ation in aggregate end individual reproductive behavior. Encouraging
though these empirical results may scem, there still are ambiguities
end limitations to this conceptual approach snd its current
empirical application. I shall now comment on a few of the

unresolved problems that I find most challenging.
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V. THE RESOURCE INTENSITY OF CHITD RFARING

Earlier it was suggested that viewing children es o homo-
-geneous commodity from which parents obtained a uniform tlow
of "child services" neglects the qualitative dimensions of child-
rearing over which parents exercise some cholce. Reproductive
motivations are closely related to the amount of time, energy,
and resources parents want to invest in each of their offspring
(Becker, 1960). Widely observed empirical regularitles suggest
that parents have & tendency to trade off resource intenaity
per child for numbers of children (e.g. Schultz, 1969, 1870,
1971; DaVenzo, 1972).l Understanding the determinantsa of this
tradeoft promises to eccount for much systematic variebility
in fertility in both high and low incomz countries.

Progress in tals direction, however, has been glow for at
least two ressons. Unrealistic restrictions must be posited,
‘apparently, to obtain refutable predictions from models of family

choice in which both parents may contribuce through their msrket

Leniia fchooling rates are often more highly (negotively)
correlated with fertility than are educational attninments of
rothers. Conversely, a positive portial correlation is generally
observed between fertility and the rate ot which youns children
enter the labor force in low income countries. S8ee tor example,
Schultz (1969, 1979, 1971); MNerlove and Schnltz (1970}); DaVanzo
(1972); Maurer, et.al. (1973). One might conjecture that rarents
in gsome poor populations borrow, on balance, from their children
over their lifetime rather than invest in them (Schultz, 1971).
Increaced attention to the implicitly producer good (capital)
attributes of children may yield additional insights into the
determinents of fertility in low-income countriea. I have not
seen any evidence of & theoretical or empiricel nature that might
distinguish whether children should be treated es o consumer or
producer durable good in the refinement of e demand theory of
fertility.



-27-

earnings and own-time to the production of three f'inel consumption
commodities, say for example, the number of children, child
quality, and other commoditiea.1 Second, and more obvious, the
lack of agreement on how to quantify the resource cost or consumer
value of child "quality'" has deterred relevant empiricel research.
The most interesting theoretical effort to reatrict the
general three-good model to cbtain an analytical reduced-form
expression for the derived demand for numbers of children is
by Willis (1971). He asaumed that the husband does not contribute
to household production, holding fixed hig full-time labor force
participation. VWith stardard essumptions regarding linear homo-
geneous, separable, production functions and nearevarsal of
factor intensities, the derived demend for numbers of children
is analytically deduced tor (1) households in which the wife
works in the labor force and (2) for households in which she
dces not. Two novel implications follow: An increase in the
husbond's lifetime wage increases the demand for children by
a greater amount if the wife engeages in market work; an increase
in the wife's educetion (i.e. market-specitic human capital)

reduces demand for children only if she is engaged'in market worlk.

1Without additional restrictions, the only qualitative
prediction iz the positive sign of the effect of nonhuman w2elth
on the demand for both quality and quantity. DeTrey (1273)
estimated a special form of this model with U.S. county aggregate
date nnd found that the wealth elasticity of demand for quality
per child was not significantly different from zero.

Becker and Gregg Lewis (1973) and Willis (1973) have also
explored the implications for demand analyazis of the multiplica-
tive interaction betweson child quality and quantity that enters
the houcehold's budget constraint if it is assumed that to
marginally change child quelity, a parent must also change the
quality investments in all intramarginal children.
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Further extensions of this work (Willis, 1973) treat the wife's
1abor force participation decision as endogenous and jointly
determinéd with desired fertility, but this important step toward
greater‘realism is achieved with a serious lons of refutable
predictions.

The merit of this model for empiricel work rests on the
degree to which wives who are out of the Iabor torce are engaged
golely in the production of nonmarket (untradable} congsumption
commodities, in Becker's (1955) sense of the word. If instead,
nonparticipant wives are producing at the margin substitutes for
market gcods and services, e3 well as final consumption commo-
dities, then the process ot factor price equalizaticn end the
determinants of derived demends are identical for the two clnoaes
of households. In high-income societies the analogy between
labor force &ctivity and home production, on the one hand, and
Backer's market goocda and nonrarket commodities, on the other,
has esome appeal. But it i3 harzardous to extend this formulation
to low-income gocicties where handicrafts, cottage industries,
and local barter merkets provide meny points of contact betweer
relative market prices and the ellocetion of & hougewife's time.
In the low-income environment where market specinlizotion ig less
developed, it is hardly surprising that both epouses will typlcally
produce at home some goods thet the household will algo purchesce
or sell in the merket. The converse hypothesis might elso
warrant investigation in high income countries, namely, as mariet

specialization proceeds, husbands will increasingly have a
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comparative advantage to contribute their time to ¢he production
of more nonmarket consumption commodities, including perhaps
children. The realiem of Willis' model for high income countries
is, therefore; also conjectural.

If further refinement of the three-good model is not to
rely entirely on "corner solutions", empirical research may
have to provide sharper guldance on how theoretical restrictions
are to be imposed. What are the economies of scale in tane pro-
duction of numbers of children and child quulity? How are thege
outputs interrelated to other houshold consumption activities?
Can production tradeoffs be estimated from changes in the relative
prices of these other, more n=arly marketed, hourzhcld activities?
Can one infer, directly or indirectly, more about the manner in
which parents assess quelity in their offspring, which ultimately
must motivate their transmission to children of genetic potential,
inherited weelth, education advantage, economic opportunity and
culture? Perhcps an entirely new approach to the quality-quantity

dilemra will be required?
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of the opportunity cost of children or of given resource constraints
must ultimately be treated as endogenous variebles in & broader
simultanecus system of behavioral relations.

Mate gelection, the life cycle timing of marriage and the
allocation of both spouses' time between market and nonmarket
activities are decisions that are intimately related to similar
price and income variables as well as underlying taates.l The
extension of fertility models to encompass additional areas
of jointly and simuitaneously determined household choices has
confirmed the importance of interactions emong at least
three forms of behavior: reprouuction, the incidence of marriege
(legnl and consensuzl, where distinguished) and the sex division
of labor market participatioa (DaVanzo, 1972; Alan Frieden, 1972;
A.J. Harman, 1970; K.M. Maurer, et.al. 1973; Marc Nerlove and

Schultz, 1970; Scimltz, 1970). Beyond this core, models of

the protebility thet a woman works in the peid labor force will

in generzl not be independent of the disturbzance in the reletion
accounting for her fertility. Iabor force participation patterns
earlier in her life cycle are also influenced by observed end
unobserved features of her environment that will be highly serially
correlated, and that will continuc to affect not only ker lebor
force marticipation but also reproductive behavior. Cleorly,
individual tastes for childrern and more generally tastes for a
wider array of market and nonmarket goods may be such en uncbserved
variable influencing both forms of behavior. In guch a dynamic
system of household bebavicral relations, simultanecus equations
estimators would appear generally appropricte for the study of
structural equations determining fertility.

1For erxample, the educational ettainment of the wife, which
I regarded ebove a3 an exogenons determinant of the cpportunity
cost of her time in childbesring, is not &n exogenous varieble
with respeccet to her husband's wage rate, =ducation, or testes
for children. The selection of mates is undoubtedly responsivle
for the high simple correlation between educationnl attainments
of spouses.
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household decision-making might be reasonably extended to incorporate
additional allocetive choices that ore also probably endogenous

to the determination of fertility, such og cavings ond nonhuman
cepital formation, migration and, es emphosized in the preceding
section, the resource intensity of the child-rearing procesn.

But these simultaneous-equations models tend to be formulated
in static terms end tested, most often, egainst crcas-sectional
data from one point in time. Though I would not deny that this
abstraction has proven a powerful generalizing device, little
attention has en yet been given to the question of what eccnomic
theory and statistical techniqucs can say ebont dynamic modelsn
of behavior. Keproducticn occurs sequentielly, end the constroints
on childbearing aft'ect meny other ercas of econcmic and demographic
decision-making in the houschold and arc influenced themselves
by pust reproductive behavior.l

In cross-sectional studies, explanatory varisbles erc et
best discretely lagzed & few years, &8 noted with regard to child
death rates, to ropresent the time required for reproduction to
respond and for birth control inforration to take effect (Schultz,
1971). But the stochastic biolegical nature of the reproductive
process end the numerous neglected fectures of the individual
that could offect reection tlmes suggest thot a distributed leg

would be more appronriate to the study of changes in fertility.

1Sa.ndercon end Willis (1971) use numerical similaticn cnd
dynamic prog:remming technigu=2s to explore this sequentiel fam.ly
formation process, but unfortunately there is no emnirical
foundotion for meost of their specifications.
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Identificotion and estimation of these lag structures arz,
nonetheless, difficult beccuse of the limited availability of
time-series information and the strong positive serial correlation
(over time) of relevant cheracteristics of regional populetions

or indiviéunls, such as wages, nonhuman vealth, industrial
structure, and schooling.

There is as yet little evidence on the magnitude of parameter
bias introduced by misspecifying the dynamic procecss determining
fertility by static approximations estimated from o single cross
section of observations. In one instence, I precent & demand
model for birth rates in Taiwen estimated first on the basis of
cross-sectional data, and then reestimated on the basis of a
dynamic formulation using & combined time-series of cross sections
(T. Poul Schultz, 1973). Parameter estimates shift substantially
between the static pooled cross-sectional formulation and the
dynamic specification that utilizes both dimensiona of the time
series of cross sections. The changes in porameter estimntes
conform to those predicted by theory whén cppropriate weight is
ascribed to time series variation in the estimation procedure.
Cross-sectional estimates of the impact on birth rates of slowly

changing environmental constraints, such as child mortu.lity1

1For example, the systematic portion ot the regime of
mortality is determined by csuch slowly changing factors as
lonz-term investments in public health, sanitation, water supplies
and transportation, or geography and climate, or socioeconomic
characteristics of the populetion, and thus interregional dit-
ferences in child mortality contain & relatively stable component
over time. High positive serial correlation in regional differences in
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and wage rates, tend to be bimged upward or distorted (see Table A,
columns 6a and Bb). Conversc}y, the influencclpf factors that
are less highly correlated serially over time, such as recent
family planning activities, tend to be underestimated. According
to this study, estimates of the parameters to a dynamlc behavioral
prdcess, such as fertility determination, may be scriously biased,
if they rely only on the informntion conteined in o single cross
section.

Finally, the character of family size suggests that linenr
demand models are too restrictive tor the study of fertlility.
éoth theoretical arguments (Willis, 1973) and cmpiricel evidence
(Ben-Porath, 1973; Masanori Hashimoto, 1973; Julien L. Simon,
1972) have.been preacnted fpr nonlinearity between explanatory
vériables aﬁd fertility. But at & more fundamentol level, there
is the quegtion of how to speccity the utility function with regard

to numbers of children, and how the production function tor

mortality implies that cross-cectional observaticns on mortelity
in any single time period contein gubstentiel information abeout
the interregional differences that cxisted five, ten and perhops
even 20 years earlier. If the factors increcasing mortality over
the long term were assdeioted with higher levels of fertility in
the cross section, the positive obeerved reletionship betvacen

run influence of o change in child mortality on fertility. Tt
the association between the long term determlnents of mortality
and fertility were ccusal, then the observed cross-scceticnal
relationship between child mortality and fertility would elco
spuriously overatate the long run influence of mortnlity on
fertility. '
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children changes with ecale.l' Linear dcmand models presuppose
‘that the desirability of all increments to family size are affected
identically by shifts in economic constraintg. It seems reasonable
to me, to now study separately the sequential binery choices made
in the family formation process; this approach would in fact

determine whether price and income effects differ by birth order.

1Recently Leibenstein (1973) has proposed & new covusmic
framework within which to interpret fertility deelines that
stress the tenefits and costs of having children of a specific
order. He suggests that the merginal cost declines with additions
to the tamily, and the marginal benefit may incrcese before it
ultimately declines. But the principal thesis of the paper is
the importance of "status goods" which, it is asserted, claim
an increasing share of expenditures in & given stefus group os
development compresses the social structure of personel incomes.
Until further theoretical elaboration of his approach is set
forth, or empirical proxies and methods of application are
proposed, I do not see how the framework could be ~hallenged
(or illuminated) by obvious sources of data.
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“VII. FMPIRICAL APPLICATIONS OF THE_FRAMEWORK

T have summorized in Appendix Tables A and B some of the
salient empirical findings of' scveral recent investigations into
the determinents of fertility that have been guided by this
model of constrained choice. Great cauticn ehould be exercised
in interpreting these distilled results, for enalytical detail
and the questions addressed by the authors diftfer. Since no
consensus has yet emerged on the "appropriate" specification of
the derand model of fertility, investigetors have made do with
very different sources of data, different proxics for the cesential
economic variables, and diff2rent "control" variablesg. loncth2-
less, the collected tableau suggests pottemnn as zontioned earlier
in the paper, and may provide a convenient set of references to
a scattered literature. Table 1 reports the range acrocs studies
of the elasticity estimates of fertility with respect to the
variables the*t are consistently emphagized in the economic view

of the fertility determination process.
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TABLE 1

RANGE OF ESTIMATES OF THE EIASTICITY OF FERTILITY
WITH RESPECT TO THE CENTRAL VARIABLES
IN DEMAND MODEL®

Explanatory Levzl of Per Capita Income _

Variable Low (Table 1) High (Teble 2)
Women's Educetion -.17 to -.06 -1.1 to ~-.19
Men's Education -.98 to +.55 -4 to-.06
Women's Wage -.16 to -.35 -.6 to -.,17
Men's Wage +.05 -.11 to +.23
Family Income - +.09 to +.38
Mortality +.05 to +.28 -———
Explanatory Note:

nCertain of the estimates appears to not be comparable
because of functional form of model estimated or nature of
proxy varievles analyzed. The studies of Willis {1971) and
DeTray (1872) fit & model partially in logarithms. Willis
obtnined an unusually large elasticity of fertility with respect
to his proxy fer female full-time potential market earnings of
~1.99. ILeTray obtained elasticity estimates that are within the
ronges reported. The interaction model estimnted by Sanderson
and Willis (1971) are reported without elasticities or variable
means, and arce hencz not represented in the table. Cain and
Yleininger (1970) female educction variable is not comparable with
the other average or median years of scheoling variables (see
note d, Table B). The Kibbutzim case (Ben-Porath case 1lc) is
excluded as noncomparable. The non Jewish communities in Israel
are classified with the studies of low income countries altheugh
they are recported in Table B. Median years of schooling in these
communities is L4.Y for males and .7 for females, contrasted
with between 8 and 10 for both sexes in the Jewish settlements
of Israel.
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VIII. JMPLICATIONS FOR PUBLIC POLICY

There are several ways 6 coclety may go about influencing
its lgvel of fertilipy and rate of population growth, if it
decides such a change is socially desirable. It may legalize
and subsidize the dissemination of birth control knouledge ond
~pelated goods and services, = .king it easier for pzople to avert
umwanted births. A society may decide to go further and try in
addition to influence the number of children parcnts yant, sensing
that at this time a divergence exists betwean private and sociel
interests in having additional children. Two cuptions are then open.
Payments and/or pennltles may be introduced to ellalt directly
from individuanl parents the dzsired change in reproductive behavior.
Alternatively, social policy rey be promoted that changes -he
structure of household opportunities in order to affect irdirectly
the number of children parents want. Althougch it vould be pre-
meture to suggeat tnat the demund epproach to understanding the
detarminants of Tertility has yet shed much light on the design
and evaluition of population policy, this general theoreticel
epproach might help in the future to choose emong these clenses
ot policy measures and aid in their jndividual etf'fcctivenens

evaluation.

Family Planning Evaluation

The most common approach to evaluating family planning
programs is to measure the program's output of services per unit

of input. Information on the age of individuals accepting a
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method of birth control in the program end the clinicelly estimated
effectivencss of the method they ‘edopt can be converted to a

| sophisticated measure of the potentisl number of births averted

by the program's services given the biological fecundity of
"acceptor" population. But no method has been devised to estimate
the extent to which program subsidized serviices replace or sub-
gtitute for other higher cost and perhaps less reliable sources
of birth control aveilable in the private marketplace. The more
price inelastic is parent demand for children, ﬁhe smaller would
be the actual effect of a family planning prozram on the birth
rate, as a fraction of the potential contraceptive effect of the
program's cervices, and the larger would be the "substitution"
effect.

If the evaluation of populetion policies is to be substéntially
improved, the tenuous link between the distribution of family
planning activities and the resultant decline in births must be -
verified statistically. In this instance, it is not feasible to
measure directly the unobserved relationships that constitute
the chain of events linking policy instruments to policy objectives.
Indirect procedures of statistical inference are, therefore,
unavoidable. But if these procedures are applied with care,
they might greatly increase the precision with which family
planning progrems are currently evaluated.

The demand approach fto fertility determination s*resses
the need to jdentify and to nllow for the influences of changing

economlic end demographic constraints on the household sector that
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are likely to modify reproductive goals. In most countries,
family planning activity is likely to be correlated with the
level of these cocioeconomic constraints and their change over
time, giving rice to differential rates of birth control practice
and program acceptance by region and class. To infer what inde-
pendent contribution a family plenning program has made tn the
level of fertility, it is necessary, therefore, to analyze
simultaneously the (exogenous) factors affecting the demnnd for
‘births and the family planning program inputs in conjunction with
regional, class and, if possible, jndividupl fertility behnvior
(Schultz, 1972, 1973).

Summerizing the success of population policy in terms of its
impact on the birth rate, one may overlook the irmportant distributional
consequences ot public tamily plonning progroams. An cconcmic analysis of
family plenning might view this activity as ean investment, aug-
menting and diffusing & uneful stock of new knculedge ebout
techniques of birth control, not unlike technicel assistence
through form extension egents. By lowering the tixed Informe-
tional costs and perhaps also subaidizing the marpinel user
costs of mcdern methods of birth control, this investment should
contribute to more efficient patterns of birth control edoption.
Hdwever, there is growing evidence that suggests the distribution
of benefits emong segments of the population from o national
family plenning program fevors the poor and disandvantaged. These
personal distributional effects of a family plunning program

mey be as important as any overall measure of the program's
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effectiveness in reducing the birth rate. Although all classes
might benefit from the reduced marginal user costs, the fixed
informational costs are probably a particularly severe barcrier

to adoption among segments of the population that reside ‘n

remote rural areas end have legs sophisticated skilla for searching
out and evaluating the benefits of new products and services. I
would hazard to guess that in a dynamic society the beneiits in
terms of reduced fixed informational costs‘are likel& to be greatest
among the lowest classes. If this is true, the highest poyoff
tovfamily planning over a period of generations, will be in
Blowing or reversing the disconcerting growth of economic dis-

" parities among classes in a society.l

Policies May Modify Both the Demand and Supply of Births

The past search for policy options to cope with rapid
population growth mirrors a natural but nonetheless one-sided
technocratic view of the complex social problem. It seems far
simpler to disseminate a better tirth control technology, whicu
is already operational in developed countries, than to modify
parent reproductive goals by processes of social change thet tend
to be unique to each culture. For example, expenditures on family
planning that seek to lower the supply price of modern birth
control technology and hence reduce the cost (pecuniary and

subjective) of restricting fertility are & widely approved

1See for exampl: the illustrative simulations of income and
wealth inequality performed under different class structures of

fertility by Pryor (1973).
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policy response. Alternatively, expenditures on, cay, public
ﬁealth that seek to reduce child death rates, contributing to

a downward shift in parent demand for'numbers of birthas, is
thought to be a counterproductive or at best a controversial
policy strategy. Both sets of policy optiong--the "supply"

and "demand" sides--need further quantitative study if decision-
makers are to be able to select an equitable end efficient mix
of femily planning and developrment policies for each gocinl
setting.

A controversial dimenglon of the problem is forecanting
technological change. In my judgment, further improvements in
birth control technology cannot continue to reduce the cost and
increase the acceptability of newer control techniques aa they
have in'the -last two decades. Given the apparent price irelas-
ticity of parent demand for children, one rny doubt whether
further improvementg in birth coutrol tachnningy will be reapounaible
for a continuing fall in desired or ectual fertility. The
distinct possibility exists, theretore, that if femily planning
‘programs throughout the worl? succeed during the next tew Aecades
in tranpomitting thelr more-or-less fixed ctock of information and
services to all social strata, further ectivity in the femily
planning field will have a sharply diminishing payoff. This is
already evident in a small country such as Taiwan that has had
8 massive and an unusually etfective national family planning

program (Schultz, 1973).
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The relative emphasis that a society should attach to
population policy interventions that operate through the demend
and supply of births depends on numerous factors, but these
conditions and underlying relationships are amenable to study
and measurement. If, as is often asgerted, familial behavior,
involving marriage, reproduction, and women's role in the labor
force, is particularly resistant to environmental changes associated
with alternative development strategies, then to align develop-
ment policies to foster the adoption of smaller family size
goals may be inet'fectual. Public policy would then wisely emphasize,
for the moment, improvements in birth control technolory and the
dissemination of these improved techniques to all strata of
society. Alternatively, 1f demand for children is price inelastic,
ag appears to be the case, and family size goals are insensitive
in the long run to the available mode of' birth control, widespread
acceptance of better birth.contrel methods may not independently
a~~omplish substantial reductions in the level of fertility.

A common recction to the apparent declining efficacy of
improved birth control technology in the aftermath of a successtul
femily planning program 1is to explore direct economic incentives
to change parent reproductive behavior. The common "economic
welfare" arguments used in this regard to buttress the case for

slowing rapid population growth are seriously fl&wed.l In applying

lThe micro economic appronch calculates the present value
of preventing e birth, as advanced by Stephen Enke, but ignores
the nonpecuniary returns from children, and presumes that
parent resources expended cn their cwn children are somehow
social costs. The second approach conctructs & macro economice
growth model and simulates the effect of population growth, as
pioneered by Coale and Hoover (1961). Social benetfits are essentially
measured in terms of per capita income which also excludes, conveniently,
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economic logic to the evaluation of the consequences of population
growth, the unacceptable assumption is implicitly mede that

children are nothinz more thon a pecuniory investment. Although

these average productivity or cfficlency arguments for slowing
population growth by direct incentive payments to parents are
conceptually inadequate end empirically miggulded, the congequences
of repid population growth on the personal distribution of income
and wealth are less embiguous. Morcover, in the long run these
equity effects of population grcwth erc possibly morz immortant.
The attraction of the demend model of fertility ic that it
identifies environmental conditiens thet presumably motivate
rarents to'want fzwer children and invest rore in ench child,
and moreover, these conditicng are gencrally linked to eminently
degirable social investment programs that should contribute in
the future to & less unequel personcl distribution of income.
Support is grouing for such programs es, for example, premoting
the health end nutrition of mothers and young children, accelerating
the growth of educational opportunitics et the elcomentery end
secondary level for women as well os for men, facilitating the
entry of womezn into the labor torce, end strengthening the economic
and legal status of women end children. Such fundanental changes
in any sociel order will meet with substantial resisinnce, and
as lév:rs to lower fertility, thesce changes may perhapa absorb
more resources per averted birth then elternative options. But

the returns to promoting such changes in cocial orpanization and

the nonpecuniary returns percnts obtain from their offspring.
See R. Blandy (1974).
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household resource allocation are broader than their effect on
birth rates. To compare the soclal returns from direet incentive
payments to parents to avert births with indirect inveotments in
gocial change that promise, among other goals, to reduce desired
family size will require two major advances in the social sciences.
First, eagreement must be reached on how to cherecterize & goclety's
interpersons). and intergencrational goals and their tradeoffs.
‘Second, a much improved understanding will be required of how
economic and demographic variables are. influenced by, end atfect,
reproductive behnvior both et the level of the family end the

community.
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An Outline of the Household Production Appraach to Fertiligyl

This framowork is typically steted in terms of o single
period integrated family utility function, a series of production
functions for final untraded consumption commodities, and a
budget constraint expressed in terms of both the time of family

members end rarket goods.

U =U(Zl, Ty soes zn) (1)

Z, = fi(xi, M, Fi), for i = lf 2, v.ep n (@)
Y = f X,py =W N +W N +V (3)

? M+ W= § P4l =T ()

where U(+) 18 the femily utility function; 2'c ere Tinal con-
eumption cemrodities; f's are production functiens using market
goods, x's, husbend's time, !i's, and wife's tine, F's; Y is money
income; p's are money prices of market goods; Nm end Nf are
husband and vife time allocated to rmarket activitias for money

.» respectively; V is the return on the famlly's

\ 0
wveges of Mm and Ui

nonhuman wealth; end T is the total available tlme cach spouse

has to allocate betwcen market and nonrarket activities.”

-~

1T‘ne origins to this appronch may be found in Mincer (1963)
and PBzacker (1965), and are stated in the simplitied manner pre-
sented bzlow by Ben-Forath (1973) and eleberzted in different
directions by Willis (1971, 1273), DeTray (1973), Michael (19/1)
and Decker and Lewis (1973).

2 s - .
Utility is maximized cubiect to technolepy, time, and income
constraints when

> ox, e KR 0 ¢l

"U 1 m 1 f‘ 3

X = v - — 0 s | e ¢ omeadee = 2 e
aZi h(ni OZi * A JZi k A azi)’ for 1 1, 2, +



Apsume that there are only two nonmarket commodities, the
number of children, C, and all other commodities, G, and that

both production functions are linear homogencous and independent

of each other. The full price of the ith commodity is

Zi ni = Mi wm + Fi wf + pi xi ; 1i=¢, G. (5)

Full income, I, of the household is then defined as

I=ﬁCC+nGG=TW t OV (6)

T
the full price elasticity of demand for the Jth commodity is

A2, My
TT F

J J

and the full incorme elasticity of demand for the Jth commodity ie

=

-—

o,

n
J”J

8L
Ty 7 e z,

The income elasticity is positive if j is not an inferior commodity.

The own-price elasticity, holding income constant, must be negative.
The elasticity of demand for children with recspect to nonhumen

wealth, V, is

ac
av = Mer (7)

Qi

Ney

-

vhere A is the marginal utility of income, end p is the marginal
utility of time. The ratio of morginal products of all inputs in
each activity are equal to the ratio of their shadow prices when
the optimum allocation conditions are satisfied; for example for
the male,

23 o T
87-/3\-4 = - :r fori=1,2, ..., n.
-i “i i li

See Gronau (1970) for an empirical application of this simple
model to the study of single person households or Eecker (1965)
for further elaborations of fthe framework.



and if children are not an inferior commodity, as seems plausible,
this expression should be positive in gign.
The shares of the total cost of the ith cormodity accounted

for by the husband's and wife's time input are

s - Mi W
mi Zi U ’
F. W
Sfi = Zi ™, y respectively.

Following Ben-Porath (1973), the elasticity of demand for children
with respect to a change in the husband's or wife’s wage can be
expressed in terms of these value shares, the shares of full
income earned in the market by each spouse, end the compensated
(holding full income constant) price and income elesticitles of

demand for children.1

W N v
=4 . _ _ m_m
T =3 S = Tor Gne " Sue) T Ter (8)
m m C
V. MW

=L .20

I AN
“cwf BT "n‘C'.‘TC(Sf'C - SfG) T Mer v (9)

The elasticity of demand for children with respect to a change
in the return, r, on the household's nonhuman wcalth, A, where

r = V/A, ig

$%4

C
r

et (10)

c’
i<

-

lThe,expression for the derived dermand of o factor also
includes the possibilities for substitution betwecn husband's
and wife's time in production. The absve eypression fnr the
elesticity of demand for children permits caly the substituticon
in consumption to occur alons a given production iroquant. The
compensated price elasticity may be alternatively defined as
the product of the share ot income cpent on other household
commoditiesand the elasticity of substitution between children
and other household commodities (but with the opposite sign).
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Generally it may be agsumed that Nﬁ Wh >N Wf, gince

f
both mnles' wages and market hours worked tend to exceed those
of females. The positive income effect asgociated with a change
in male wages will, therefore, usually cxceed that associated
with a change in femnle wages, but the price eftects are more
complex.l If 1t is assumed that the diff'erence between the
temale time intensity of children and that of other nonmarket
goods equals or exceeds the ditfterence between the male time
intensity of children and that ot other nonmarket goods, or,
in other words, that

(Spy = Bzg) > (B0 = Sg)
then the relative magnitude of the income effect provails and

nCW > nCW o (ll)
m t

This formulation of the determinants of consumer demand in
terms of price and income effects yields regrettably few refutable
empirical propositions. The effect of an exogenously cetermined
increase in the net price ol & child, whether it stems from a
shift in anticivated costs or benefits, should decrease demand
for children. 7The ceffect of an unanticipated permanent increecse
in income, holding prices constant, should relax the family's
regource constraint and stimuleate increased demand for children

and other ordinary gcods. However, depending upon the ultlmate

lIf one assumes that cnly one spouse, say the wife, allocates
time to the production of C end G, stronger conclusions obtain
(see Rybezynski, 1955; Gronau, 1970, 1973; willis, 1571, 1973),
notably when the wife ceases to work in market activities al.ogethar.
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source of the increase in income an offsetting increagse in the
opportunity cost or time-price of a child may elso take place,
weakening or even revarsing the net effect of the increased income.

Giﬁen plausible parameter values for relative wages, market
work and time intensity of nonmarket goods, onc might anticipate
that dhe effect on derand for children of & change in rale wages
should be more positive than that of a change in female wages.
Indeed, even if price and income elnsticities of demand for

children were of epproximately the same ebsolute magnitude (but

of opposite sign), increases in male wages could increace demand
for children, and inecreases in femile wazes could decresse demand

because of the different value shares ctiached to cn.ch.l If the

lA nurerical example may clarify how these relotionshirs
might work. Let us essume that men recelve ¢ vace S0 percent
greater than women (sny &3 versus $2); and men vork four times
as much in morket activity es do women (4/5 o8 compa=ed with 1/5
of their allocatable time); and women allocete gix tenths of their
time to child rearing and men oaly one tenth, with the rcmainder
used in the production of other nonmarket goods; onc fifth of the
uousehold's market income is spent on children; and nonhuman we2lth
income (per similar time units as werc used to mengure wages)

arounts to $.2, then epproximately st = .571, SfG = ,129, Sm” = ,143,
SmG = .097, and I = $5.20. Assuming the some absolute mesnitude
for income and price compensated elasticities, say Mo = .3 and
ncn "= -.3, we obtain the results by plugging in the illustrotive
¢
values:
Moy = (-.3)(Lh2) + (LO77)(~.3) = -.110
1 i‘
Moy = (-.3)(.0k6) + (.46)(.3) = +.12L and
m
Top = (-.3)(0.0) + (.04)(.3) = +.012

In this example the negative price effect associated with the
male wage is less than 3 percent of the price effiect associaced with
the fernle waze, whereas the male wage income effect is more
than five times the female wage income eftect. Consequently,



income elasticity were absolutely smaller than the price elasticity
as seems llkely, the relevant wage effects on the demand for children
would &ll be reduced, or more negative.

The only observable source of exogenous variation in the
relative price of children is associated with the value of time
parents allocate to the care and enjoyment of their children.

No progress has been mode in measuring the pecuniary or subjective
returns derived t'rom children &s either producer or consumer
goods, respactively. At this point one is again confronted by

the jointness of parent choices regarding the number of children
they want and the resource intensgity of child wearing they deem
optimal. Alrost any observable measure c¢f differcntisl costs of
clild rearing implicitly reflects some degree of parent choice,

and is hence endogenous to the decision-making process that the

demand model of fertility seeks to explain.l

the sex specific relative magnitudes of both the price and income
effects contribute to the more positive (less negative) effect

on the demand for children of 2 change in men's wapes compured
with women's wages. Because of the small share of houschold

income that vas assumed to {lou from nonhuman essets, the magnitude
of a change in the (interest rate) return on these assets clicits
a small, but necessarily positive effect. An unanticivated chonge
in asset level would, of course, effect the demnnd for children
directly via the assumed income elasticity of +.3.

It might be more realistic to assume that the income elasticity
ot derand was much smaller, say +.05. In this case, the elasticity
of demand with respect to female wames would be -.13, with respect
to male wages +.01, and with respect to 2 change in interest rates
+.002.

lOne can imagine that regionnl differences in clirate and
agricultural conditions might exogenously dictate regional
differences in the productivity of' child labor with associated
effects on desired fertility levels. Analysis ot the structure
of wages by age, sex and education in lcw income countries i3
an important but neglected field of economic study.



TABLE A _FOOTNOTES

%Form of estimation equation such as redvced-form equations
(only exogenous explanctory variables) which may be estimnted
by ordinary leact squares (OIS), structural equations (including
endogenous explanctory variablcs) cstinated perhaps by en instru-
mentel varioble technique such es tuo ctane lest squares (T515),
solved reduccd-{orm equotions, derived frea the cirmmltancoun
equations estimates of the reloted ciructural countions (¢cenerally
without t statistics), and vhen o tine sceries of cross cections
are pooled for citlar a rcduceld form or o structural caquation,
estimates moy be reported using o generalized least squores
procedure (GIS) that essumes & lerlovion tyo-ccmmonent stochastic
structure to the disturbances. Tor instrumental variable catimates
asymptotic t statisticao are reported.

b e i . ;
Tor definitieon of explanatory verichles, including those
not reported in table, see originnl ctudies.

c . s e . . .
Esymntotic sipnificence of entire ccuation cen be evoluated
with the F ratio when TSIS estimates are computed.  Een Dhrjues

(1969). Fcr OLS and GLS of reduced form equatlions, B can be ured
to test the equation's overell statistical signiiicunce.

d, . . . s
Arithmetic sum of lapred coefficients, and averaged t
statistics.

€Child death rate entered repression as the reciproenl of
child survival rate. For comparebility end ease of interpre-
tation, the sccond elccticity estimrtes are with respect to the
child death rate.

S . . : . . .
Arithmetic averace of rcgreesion coefficients, t statisties,

elasticities and K frcm five annual crocs-secticnal regreacions.

CThe woren's wage wag treated as endosenoung to this investl-
gation end is therefore estimnated as e linear function of exogenous
variables such es womren's cducction, etce.

hThe solved reduced-forn equations are reported without
asymptotic standard error estimotes. The elasticity estimates
for education variables incorporeate also the efteect of an additionnl
variable that is nonlincar in male and femnle education, namely,
the relative educational attainment of woren to that of men.
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SUMVARY OF RPIRICAL FINDING FCR LOW INCOME COUNTRIES ON TIE DET

APPENDIX TASLE A

MINANTS OF FERTILITY

(After cach regression coefficient the absolute value of the t ratio is reporced in

patentheses and elasticities at regression means 18 in brackets)

(5) (5) (7 (8a) (8b)
Schultz DaVanzo Msurer, et al. Schultz Schultz
(1971; 61) (1972; 80) (1973; 20-29) (1972; 36) (1972; 28)
Ta{win Chile Thailand Taiwan Taiwan
(1961-1968) (1960) (1960) (1964~1969) (1964-1969)
Regiuns Repions Regions Regions Regions
(361) (50) (71) (361*7) (361%7)

Reduced Form
Ls)

Norrmalized Births
per 1C20 Womea
aged 35-39

422

(1.97) 11.8)f

5.61 (9.3) [5.5)F

{ .41
433f

Structural
(TSLS)

Children Ever Bora
per 100 Women eged
35-39

~1589 .
(1.84) [.35]8

170 (.33) [.054)
7.65 (2.72) [.28])

(14.4; 6,3)

Solved Reduced
Form (TSLS)

Children Ever
Porn per VYomea
aged 35-39

-.0926 {.13}"
-22.6 [.16)"

526 [.55)"

(13.9; 7,4)

Reduced Form
(oLS)

S{rths per 1000
Wozen aged 35-39

98.2
9.2) [.37]

=274 (16.0) [1.4]

432 (17.9) [3.9) e
[ .28)

~461

Reduced Form
(GLS)

Births per 100
Wozen aged 3537

~45.4 .
(2.78) [.17]

=174
(7.9) [.98)

172 (8.2) [1.5)
(.11]®

.803
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