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~Although: some descriptive studies: have' revealed certain surprising'
differences - between husbands. and wives with: respect: to the desired.
~ﬁ'ﬁ'mbe't“-‘*t'-,bf'.’: children,” and .others have: noted: that ' the" incentives for,
having children might vary according to the structure of the household,Z.
nost ‘theoretical and empirical studies: of fertility. behavior have failed.
to distinguish between. the husband, the wife and the ‘household.

Based' on evidence .from rural areas of -developing countries ‘sug-.
‘gesting that wives are the primary decision-makers as far as fertility
behavior is concerned, this paper develops a simple model of fertility-
behavior whicli gives the wife-mother a semi-autonomous rale in deter-
mining. the number of surviving children, though conditional on age-at-
'marriage;‘_““edm':ati’on,* ‘household - structure 'and location. ' The model is
then tested ‘with cross-section. data” from. rural:India.” " The results
provide at least tentative supportforsevera] important 1mp1 jcations of

The : ;iffeéenta’tfi on is organized as follows. ‘Some highlights of:the
descriptive literature and their implications for the modeling. of fer--
tility behavior, are ‘giveri in Section I.° The model is presented in’
Section II. Section III discusses the data and empirical specification
of ‘the model. Finally, in Section IV -we present the results and draw-

some implications for research and policy.-



1. 'Descriptive Literature and Its Implications

Most -less developed. countries ‘(LDCs), and ‘especially: the.’ rural

:areas.: thereof, .are male-dominated ~societies .in" which .male:.heads: of
accumulation and allocation decisions’ of all kinds, including those
primarily affecting their.wives and daughters, such as those of educa-
tional attainment, labor force participation, marriage age and other
terms of their marriage Cbntratts, divorce and separation,vandfinbemg
cases polygamy. Most knowledgeable specialists, however, grant that the
control of ‘male heads-of-household over fertility and infant mortality
outcomes or "decisions" of their wives, daughters-in-law; daughters and:
nieces who may be living in:the household is much weaker ‘and more'
indirect. This seems especially: true:in-extended or joint households
As-a result, most studies [e.g., Dixon (1976), Salaff (1972)] concede to
‘the wife an important, if not dominant, role in fertility behavior,
‘especially in relation to how.constrained she is in virtually all other
~respects. Also in infant mortality, the wife-mother plays a dominant
role, although, of course, circumstances can be much affected by the
household structure and the static -and dynamic allocation of resources.’
Within the  household not only are fertility and mortality variables over
which married women are likely to have more control, but, inwiew of the
flikélihbﬁdfof long widowhood, women also.are ‘1ikely to have the incen-
tivée to.exercise that control.

The importance of widowhood and:hence. of: dependeiice on one's sons
‘can be seen in several ways. For example, Vatuk (1980b) noted that only

25% of a1l Indian males over 60 years,of age are without wives whereas



over 70% of all; Indian women over 60 are widows. This large discrepancy
is due in part to ‘higher remarriage rates for husbands’ than:wives after
divorce or widowhood and also to the rathér sizeable age differentials
that "'generally .prevail between husbands and wives: -at first marriage
‘[Vatuk 1975, 1980a,b]. Given that widowhood is such-an important: fact'
.of 1ife for most women and that sons are a relatively reliable form.of
‘old-age ‘security (the various surveys [e.g., Vatuk (1981)] showing that
more- than two-thirds of elderly women in rural:India live with their
sons), it should hardly be surprising that Indian women"... generally
begin to be concerned at a fairly early stage of 1ife with the need to
provide themselves with a male heir." [Vatuk, 1980b, p. 5]. As Ridker
put it, “children, especially sons, may appear to be all that will save
them from destitution after their husbands-are dead ..." (Ridker, 1976,
pp. 9-10). Another example may be drawn from Malaysia where 978 .ever-
married- women "and their husbands who were interviewed as paft 6f;tne
Malaysian Family Life Survey1 provided responses to the questions con-
cernina the expected sources of old-age support. In more than three-
quarters, of the cases the women turned out to expect greater dependence
on their children than did their husbands. Indeed, when the responses
‘to expected dependence on their children were scaled from a low of 0 to:
‘a high of 5, the scores of the women were on average 1.9 greater than:
‘those of their husbands. a difference that was significant'at .the .01
Jevel. One.obvious explanation for this’ difference was the age differ-

‘ential ‘between the husbands and their wives which: was on tne average:

'5.88 years, implying that the women could expect a significant period of

widowhood.



:The importance of children as a source of old-age support for both
women and. men tends to be considerably greater in rural areas than in
‘urban areas. This is in part attributable to the absence-im rural areas
of 'LDCs of (a) reliable assets that can be accumulated and subsequently
decumulated: during old- age, (b) old age and disability insurance, and
(c) .markets: for' at ‘least some of the goods: and services. that:elderly
people require for survival.?

Another source ‘of evidence in-the: anthropological” literature for
the widowhood, old-age . security motivation: for, fertility being especi-
ally strong in females is the tendency for. the wife-mother to:be- the
‘center and most: effective promoter. of the. affectual 1inks, the peace-
maker between generations, and the fulcrum.of stability. of. the house-
hold.- [Velez 1978, p. 159, Simfc 1978, p. 102]

‘Many anthropologists, especially those working.in Africa and in the
‘more - primitive regions of other geographic areas, e.g., Fortes (1978),
explain the special interest in, and ‘hence independence of the wife-
mother - over ;fertility,ﬁfnt»termsalof the substantial rights that she
attains’ from motherhood as opposed to the rather few rights that accrue
to her on‘marriage. . Likewise, the prestige associated with the demon-
stration offertility (but also the shame or blame for. failure to con=
_ceive): is focused almost exclusively on the ‘wife rather than: onthe
husband.

Sti11 another explanation for -the wife-mother exerting an indepen-
dent “(though perhaps rather constrained) infiuence on: fertility"and
child=survival in rural areas:of LDCs comes from the literature: of
‘social psvcholoav. In this literature it is .arqued’ that the degree of

“agreenent :over action,i.e., lack of independenéejof]the;wifemeFhéffiﬂ



ffam11y matters, 1s pos1tave1y related to the degree of commun1cat1on

R ‘

?between spouses, or conversely that the degree to wh1ch she 1s se]f-

Lassert1ve 1n fam11y matters 1s neg(A e]y* re]ated to the extent of:

;commun1cat10n between spouses.; The literatury?”":ah'

nev1dence that communlcatlon between spouses is much less frequent o

:compIete and satlsfying 1n rura1 areas of LDCs andiperhaps paradox1c-3:

a11y espec1a11y so 1n soc1et1es 1n wh1ch ma]e dom1nat1on of women 1sf

strongest than 1t 1s 1n deve]oped countr1es

bf[See, for examp]e Stycosf‘
“(1955), Bott (1957), B]ood and WOlfe (1960), H111 et a] (1959) Yaukeyf;
‘et a] (1965),;Navran (1967), Poffenberger (1969), Carlaw et a1 (1971),;?
M1tche11 (1972),,Knode1 and Prachuabmoh (1976),‘Coombs and Fernandez’;‘:
*(1978)] Where 1ack of commun1cat1on and hence 1ack of agreement bet-f;
iween spouses about fert111ty are preva]ent 1t 1s 1mp11ed that w1fe~§‘
fmothers w111 exerc1se 1ndependent 1nf1uences over fert111ty and ch11d-fi
surv1va1

F1na1|y, _some psycho]og1sts have argued that there 1s exper1menta1@
ev1dence that‘women 1n dlfferent cultures are genera]]y more r1sk-averse;
,than men [S]ov1c (1966)] If S0, th1s cou]d prov1de an add1t1onalu
exp]anat1on as to why women are more concerned w1th o]d-age securlty and;
ihence more 1nterested 1n ch11dren. espec1a11y ma]e ch11dren, tban aret
meﬁ;

Whatever the cause or source‘of;the 1ndependent ro]e of‘the wlfe-;

mother, the po1nt r]S that there‘;are Jvery cons1derab1e

be11eV1ng that she may be able to p]ayisuch a r01e w 3

fert111ty behav1or even 1n soc1et1es 1n wh1ch ma]es dom1nate1fema1es 1nf
v1rtua11y a]] aspects Because of the necessar11y 1nt1mate relat1onsh1p;

between the wifesmother and her ‘children during. infancy. where breast



feeding prevails as 1t does almost universally in rural areas of devel-
oping countries, the wife-mother's role in getting children to survive
infancy is a]so extremeiy important

Mrat rea]iy matters as far ‘as . the oid—age pen51on motive, andé

1ndeed a]so most other motives for having chiidren, are concerned 1s theg

number of surviv1ng children For these reasons,kbut als because of,

the ciose re]ationship between fertility, on- the one hand and infant‘
morta]1ty/surv1va1 on the other. [Birdsaii et a] (1979). Carter and
Merrill (1979), Ram and Schuitz (1979), Khan, Hammer and Lynch (1977),
Lasiett and wail (1972), Goubert (1970), Aries (1965}, Stone (1977) and
Thadani (1978)]. the number of surv1v1ng children may be:a more appro-
priate measure of fertiiity behavior than the number of live births and
it wouid seem appropriate to attribute to the w1fe-mother con51derab1e'
influence in expiaining variations in this variable

Since age-at-marriage is determined at the househo]d ]eve] and‘

certainiy not by the w1fe-mother [Nugent and Walther (1981)], and 51nce;

the effect of age-at-marriage .on- the number of surviv1ng chiidren is

rather different from those affecting de51red fertility_given age-at?

marriage. a stiii more appropriate measure of marita] fertiiity behav1or}

*

is the actual number of surv1v1ng chiidren reiative to the,gotentia:
nnmber of surviv1ng ch11dren.3

Nugent andJWaither (1981) cite anthropo]ogicai ev1dence indicating
that the practice of Joint 1iv1ng arrangements with one s parents may
a]so be usefu] for its demonstration effect on one s own chiidren of
what they shouid do for their parents in their o]d-age., Ample evidence

infa variety of institutionai conditions is aiso provided for the fact

thatgproperty rights and 1nher1tance ruies are genera]ly rigged in such



a way that .household heads, especially wealthy ones, have ‘at their:

d1sposa1 rather powerfu] 1nstruments of contro] for ho]diniﬁff_?“d“ﬁf‘g

‘i‘ spec1a11y cons1der1ng that the degree of EXtens1on ofﬂ the;

househo]d can exert a var1ety of 1nf1uences ﬁboth pos1t1ve and negat1ve,'

on age-at-marr1age, on 1nfant morta]1ty. 'on‘ resource a]]ocat1on and
accumu]at1on and on fert111ty Indeed c ntroversy over the d1rect1on,
as we]] as the magn1tude of the effects of househo]d structure on fer-

t1]tty;1s especjally.keen w1th_respect;to:rura];IndIa,f_

11" A Sinple Model of Fertility and 01d-Age Security.

This section'presentsﬁthéﬁtheoreticanﬁodeIJrelating”fertilfty5t6f
old-aae supbort: from the perspective of the wife-mother. ' As suudested
above, fert111ty dec1s1ons of the wife are v1ewed as be1ng cond1t1onaT
on age-at-marr1age, persona] character1st1cs of both’ herse]f and herr
spouse, on the size, structure, wea]th and other character151tcs of the'
husband's fam11y Agaln, for reasons g1ven above, the mode] -as deve]-
oped be]ow, focuses on’ the demand for surv1v1ng ch11dren relat1ve to;
potent1a1 fert111ty (g1ven age-at-marr1uu- and the effect1ve durat1on of
the marrlage) and, assumes that the wife-m other, the person who bears~
and rears the ch11dren, is the pr1mary dec151on-maker Other members of
the househo]d 1nc1ud1ng her husband 1nf1uence her dec151ons through

.__'c

the1r contro] over the flow of resources to her Thus the t1me she is


http:Fertili.ty

required. to contribute to ;pfoaacme _activities for the 'household -is
‘assumed ' to decrease as the- number of ch1Tdren she bears and cares for
[1ncreases,‘the amount of the decrease depend1ng on the—vaTue pTaced on
'ch1Tdren by "the househon In a s1m1Tar fash10n,rthe househon aTso
‘controls the share of the househon's food and other ~goods that the
wae-mother rece1ves The w1fe-mother, however, 1s assumed to be 1n a'
pos1t1on to determ1ne how to aTTocate the resources and t1me ava1TabTe
to her among ch1Td-bear1ng and rear1ng act1v1t1es and other act1v1t1es
that are "hers", i.e., are above and beyond the t1me and resources she
1s requ1red to devote to fulfillment of her respons1b1ht1es to the
househon

The modeT shares a number of features with the one-per1od househon
product1on models of fert1T1ty behav1or which have been developed over
;the Tast two decades [Becker (1960), Willis (1974), Becker and M1chae1'
x(1976), Rosenzweng and Evenson (1977)] Spec1f1caTTy, the modeT employs
Ja stat1c one-per1od framework, env1s1ons ‘the dec1s1on-maker as hav1ng~
preferences both for ch11d servnces and for' other commod1t1es, and
considers the product1on of these commodities to be the result of com-
rb1n1ng t1me and goods HoweVer, 1n contrast to the modeTs ment1oned
above, the modeT presented here treats the mother (as opposed to the
household or other: individuals in the household) as the decision-naker
and _restricts ‘her: resources to ‘“'her" time, i.e., that which is net of
)the?time,shezisfrequired7to aTTocatejto7productiveﬂactivitiesgforﬁthe~

fhousehon and tolthe resources she rece1ves both for herseTf and for

her ch1Td-bear1ng andu'rear1ng act1v1ties These features aTTowfffhek
?mother,s preferences{fOrQChiTdrenjtoidjffer,from;thoseiof;the-househpld

“and give her- some independence fn fertility behavior but at:the same



time' recognize that the :mother's decisions to bear. children are very
much constrained by- the *household's.decisions.

At this point, we turn to a formal specification of. the model. In
‘orderlfto;:facf]itate;;thef presentation, the: equations specifying the.
structure of the model, as we]] as the first-order conditions for opti-
m1zat1on are presented 1n Table 1

The structure of the mode] cons1sts of three parts (1) the ut111ty
function for the dec1s1on~maker, in this case the w1fe-mother, (2) thex
productlon functions for the commodities prov1d1ng ut111ty, name]y, the
‘number of ch1]dren, the quality of children (per ch11d) and other com-i
amod1t1es wh1ch prov1de satisfaction, and (3) the constraints on the-
H1nputs; t1me and goods, in the production functlons.

VAs specified in equation (1), the utility of the mother is a func-5
t1on of- ch11d services, €, and other commodlties Z where ch11d ser-g

vices are defined as the product of number of ch1]dren, N and qua11ty;

per ch1]d Q. The preferences for C and Z are determ1ned by the
soc1a] and cultural env1ronment and depend spec1f1ca11y on - the va]ue'
p]aced on child services re1at1ve to that on other act1v1t1es wh1ch
provide satisfaction.

The benefits of chi]dren‘to the”wife-mother asSociated both with
the1r d1rect contr1butlons to- her when she 1s o]d w1dowed and -dependent
on others for support and with the contr1but1ons that the household pro-
v1des “her that are dependent on her fert111ty behav1or are not 1ncluded
1n the preference function d1rect1y Instead these reasons for va]uing
chi]dren are incorporated 1n the resource constra1nts

The production functions for the three commod1t1es in the. mother s

!f'ftifh.'sxe:funct.wn are specified in':equations (2)-(4). = The production



~ functions for numbers of children and for aualitv of children are speci-
f,fied-as3functions’of the‘time“inpUts’by{the‘mother, T1N and. T Q’ of the
;y‘tt1me 1nputs of other famﬂy members, TZN and TZQ’ of -the marketab]ef‘
}goods 1nputs, XN and XQ and to be cont1ngent on the degree of exten510n'
;f‘_of the househo]d E a proxy for the eff1c1ency of the househon 1n"f
;produc1ng these commod1t1es The product1on functlon for Z 1s s1m1-i
fTar, but’ the t1me of other household members TS excluded The concept{
\underlylng these product1on functlons is that there are a number ofj
:alternat1ve means for produc1ng child serv1ces and other commodltles};
;The mother s t1me TS d15t1ngu15hed from the tlme of others 1n that the?
'two 1nputs are not con51dered to be perfect substltutes A usua]f
' assumptlon regardlng the production funct1on for number of ch11dren 1s
that they are linear homogenous thCh 1mp11es that doub11ng the 1nputs -
TlN’ TZN’ and XN - would Tead to a doub11ng in the number of ch11dren ;
iS1nce th1s assumptlon is exce551ve1y restr1ct1ve, 1t 1s not 1nvoked xnﬁ
:the present modeT

Flnally, the goods and t1me constraints, are presented 1n equations
(5) (8) Both the goods and time constraints are specified assuming no
JOTnt product1on The time of the wife-mother required by the househo]d
‘for househo]d act1v1t1es, TlL’ is spec1f1ed to be negatlvely reTated to»
the ch11dren serv1ces she produces 1 e . T1L = TlL(c)’ aTlL/ac < 0

‘/ac > 0 The ava11ab1e t1me of the mother, 1 e., her totaT t1me,4

Tl’ Tess TlL;‘ls spec1f1ed in equatlon (5) to be the sum of the:inputs,
‘of her time into the three productlon functlons, i.e. ’.TlN" 1Q and le

We assume aTso in equat1ons (6) and (7) that the t1me prov1ded by other
members for’ produc1ng numbers of children, T,N, and chlld quallty, TZQ'N

are related to the child services produced,«suchvthat.aTznlac,_aTZN/aQ,



yﬁ> 0 and azTZN/aC 2TZQ/ac2 < 0 and hence that T2N and TZchan at
least: 1nd1rect1y be inf]uenced by the fert111ty behav1or of ‘the wife-
mother.

The_goods”constrainta;equation;(8)gzisﬂpQSsjb]y,the most crucial
one in the model as far as: the motives for-fertility behavior are con-
cerned. It allows us to. distinguish the contributions of the household
to the wife-motherfinithefform”Of\the Wife-Wage,,Vl, from those she
expects to rece1ve d1rect1y from her ch11dren, VZ,, and from other
sources, such as soc1a1 1nsurance V3 Both V and V2 may be assumed to
be posit1ve1y re]ated to C, such that avllac, avzlac > 0 and azvl/acz
‘ 2VZIBC < 0. Equat1on (8) shou]d be interpreted in present value
terms, 1nd1cat1ng that the present va]ue of the resources she receives

v + V2 + V3 must be equa] to the present va]ue of the value of the

1
marketab]e goods (whose pr1ce 1s qx) ‘she uses 1n production of N,
Q and Z XN’ XQ and XZ’ respectjyelyi

The extent to which the houSehold rewards thé‘mother'for‘bearing
ch11dren depends on the value it p]aces on. ch1dren wh1ch, 1n turn. is
11ke1y to depend on the structure of the househo]d E and part1cu1ar1y
on the sex and age dlstr1but1on of dependents, and on the agr1cu1tura]
pract1ces and land ownersh1p of the househo]d The re]at1ve 1mportance

LS

of V and V2 in her budget constra1nt wou]d depend on such th1ngs as her
expectatlons of out51de support V3, on the length of t1me ‘she expects
to be w1dowed and on the re]atlve levels of beneflts she expects to

rece1ve on an annua] bas1s from the househo]d in. the form of w1fe-wage‘

and from hergsonsﬁ
The<motherfis'assumed:to7choose how to allocate her(time.(net"of

the time she is required to contribute to the household) and her



resources 1n ‘the’ productwn of the three commod1t1es (numbers and ‘qual-
1ty of chﬂdren and other commod1ties) so as to max1m1ze her sat1s-'
fact1on | The Lagrang1an for the opt1m1zat1on problem equatwn (9),‘;‘
a]ong mth the f1rst-order conditions, the necessary cond1tions for:;
opt1m1zat1on, equat1ons (10a) (10r), are presented in Part II of Tab]e'
1 There are a tota] of 18 first-order cond1t1ons and 184unknowns so QL,
that conceptua]ly one may solve for the demand for chﬂdren and for the‘j.j:
‘demand for child quality s1mu'|taneously with aH the other unknownsi]"
(endogenous variables). Among the other endogenous variab]es are the‘
"shadow hprices' for the inputs to the product1on and ut1l1ty funct1ont,
(Al A7), the t1me 1nputs of the mother and other famﬂy members (TIN’V.
TlQ’ 17 T2N’ TZZ)’ the marketable goods inputs (XN, Q z), and the};
commodities (N,. Q, Z) which enter the utility function. We proceed now.
to 1nterpret these cond1t1ons

The f1rst-.-order, cond1t1on~, (10a), indicates that the shadow price
of chﬂdren, 1, depends on. the direct ut111ty, aU/ac and the o]d-age
beneﬁts she derwes from her chﬂdren, 8V1/aC as weH as on t'we:
xresponse of the household to add1t1ona1 children, aT I_/8(2 aT N/aN anda

-,,

avz/ac _These, relat1onsh1ps may be expressed as:

A ,a'_udonlaTn. o-x al2nN A, 3V . Q
. 11& € Y T S TaT
( e T _ "5 aTaN -2, 9V
3c.r Aa3c "~ Tgaw L

Accordina to. the assumption made‘iab0vel -_ggu <0, g;ZN >0, gz >0 and

thus from the standpomt of the woman,.the shadow pr1ce of number of

children would be ,lower than the ,direct utility of children given by



UL, A sinilar relationship for’ the quality of ‘child services is
obtainable fron (10 and may be written as:

- (au + }.4 aT1L -2 a’fzq x av )

,2 N',f Q-

%;Thus, the shadow prices of:quality and quantity of children, as viewed:
ihyﬂthehnother}fare,dependentfon1heréeXpectationsgregardinglthe}response}
of the household to her child-bearing and rearing activities:and on her
’expectations regarding the‘direCt‘benefitsfshegexpectsffron”her_childrenf
uhin she 1s old and widowed

Condition (10c) 1mplies that the marginal cost of produc1ng 1.
must be equal to the marginal utility of Z to the wife-mother._ Condi-?
tions (10d) (10f) equate the opportunity cost of the time allocation df-
.fthe wife-mother T1 to N, Q and Z respectively,l to the marginal~
'gbenefits of these respective time allocations arising from the effects{
of these time allocations on: current and future expected transfers ands
production of Z. Equations (10g) (10k) prov1de somewhat similar efT1-~
ciency conditions for the allocation of T2. Equations (10l) (105), not?
repeated in the table, are 51mply the seven technical and resource?
constraints given by equations (2) (8).

A more corplete and realistic formulation of - the model would
require distinctions between male and female children, sex-ordering of
‘children, and also the provision for changing household structure and-
.budget constraints, realistic constrairts on borrowing and lending

between periods, which could only be adequately dealt with a fully
dynamic model. All these exten51ons would have the effect of further:

complicatingﬁthe‘model - Even as it 1s, it is sufficiently complex that
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the derivation of a full set of implications:(hypotheses) from the model
wniild - reauire (a). the “specification of the: functional forms of all
functional- ralationshios in the model. (b) the assignmentof Suitable
values to ‘all paraméters in these. functions, and then(¢) simulation
experiments. (with an-appropriate ‘amount of sensitivity analysis) involv-
ing changes in the values of the exogenous variables.. The derivation of
unambiguous  implications ‘is rendered even more difficult by the fact
Fhat;_injﬁractjcé;;ﬁ{cér;ainfgmpibita]]yidéfihbdjvariable may serve as a
proxy for more than one exogenous variable“in:the model.

;Ih_VﬁéQ of.theSéiébnsﬁaéréfiaanffheréfdfé;fWeideém IV appIupl 1ave
to keep the model relatively simple and then to appeal ‘to.it for pro-
viding the intuition for several of the hypotheses put forward in Sec-

£

tion III which follows.

III. Data and Empirical Specification:

The -purposes of, this section are to describe the data utilized and
to provide the empirical specification of ‘the fertility model which was:
fornally presented in sinplified form in Section IT,above.

A The ata

The'data utilized are fron the survey.of rural houss'olds in India
conducted by thé National Council- of Applied Economic Research pertain-
ing to the agricultural years 1968-69  through 1970-71 and known as tne
Additional Rural, Incone Survey (ARIS). Some of:the data, especially

that ‘oniincome and expenditures,. were collected for: each of the three.
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~years covered by: téhef”surv:ey . The other. data‘were: collected for only one
ortwooftheyears As such surveys go, the samp'le is quite large:"
»}";(4 118 househo]ds and more than 27 000 1nd1vidua1s) and the structure of

f_the questionnalre affords a number of cons1stency checks A]though far"

i'from ‘1dea1 1n some respect (as w1'|1 be exp]ai L'd‘?momentarny) for_"‘.”

‘test1ng 'the re'lat1onsh1ps postu}’1.ated 1n the model,nt 1s 1ndeed fortun- 'fﬁ
fate that retrospectlve data on marr1age and fert1'|1ty, and data on,.
j;several*"of' the "other'\moSt-"imp’ortant‘ and moSt-'re1evant" variab'.es '*i n' the:
f,mode'l were co]lected mak'mg it one of the most appropr1ate data sets
for present purposes

Spec1f1ca'l'ly, the surVey conta1ns data on the s1ze and structure of
househo]ds, on . 1ncome and expend1tures, on wea]th and the compos1t1on
thereof in some deta1'|, on age, educat1on, mar1ta'| status re'lat1onsh1p
to the household head of a]'l 1nd1v1dua'ls 1n the househo'ld on the timing
of chﬂdren, surv1v1ng and otherw1se,‘ for a'l] marr1ed women in. the
sample househo'lds, and hence on the age and sex compos1t1on of the
L.househo'ld and the age at and durat1on of marrfage and hence on poten-
= t1a1 or natura'l fert1hty, and a fa1r amount of 1nformat1on on cropp1ng
patterns techno'logy, commumty-supphed serv1ces and 10cat1ona1 charac-
ter1st1cs, that may be deemed to measure or serve as prox1es for the
pr1ce of market goods, qx, and other re]evant cons1derations

wlth respect to ana1yz1ng the effect of the 1ntroduction of a
forma] system of o]d-age pen51ons on marr1age behav1or, notab]y the .data
contams 1nformat1on that identifies whether or not there .are household

'members part1c1pat1ng 1n the "Prov1dent Fund" the maJor forma'l o'ld-age

pens1on system 1n Ind1a A'Ithough there ar( "_,:;'we'lfare programs at the'

»state and 1oca1 government 'Ieve'ls and severa1 o'ld-age homes run by


http:variab.es

16

religious and other groups that may also 'substitute for such a:system,
the - amounts of support “available from such programs are so”small; and
theiindidencéEEQQUirements so‘difficu]tuto satisfyfthatélackfofﬁinforma4
tion’aboutﬁthem7islnbt an important qUaiification; especfa11y'consfder-
1ng that most such programs and fac1]1t1es are restr1cted to urban
\areas [See for example Vatuk (1980b)] Unfortunate]y, however, the
number of rura] householders part1c1pat1ng in the forma] Prov1dent Fund
orogram is re]at1ve1y sma]] mak1ng 1t d1ff1cu]t in pract1ce to d1st1n-
dufsh the effects of part1c1pat1on 1n that scheme from those of other
and c]ose]y ass oc1ated character1st1cs of such part1c1pants such as
.1ncome and educat10na] status, and a]so to a certa1n extent ]ocatlon 5

Other l1m1tat1ons of the data are (1) that it contalns l1tt]e
~1nformat1on about tenure status or of the nature and duratlon of ]and or
]abor contracts, (2) that there. 1s relat1ve1y l1tt]e rel1ab1e 1nforma-
’tfonjabout prices and wage rates, andk(3) that,the1retrospect1ye51nforz
matfon?fsﬂiimited%to fertility, thereby making it impossible to identify
and measure especially for-older women their household structure,
wealth, labor force participation, Provident Fund participation, income
and wealth at the time of marriage or even in the early part:ofethe

woman's fertility history.

B. fEmpirfcalVSpecification’and DeScriptive Statistics

We - turn fow to, the deta1]ed emp1r1ca] spec1f1cation of, the mode]
’A]though the model was presented 1n terms of a s1mu]taneous equatlon
framework in wh1ch some e19hteen var1ab]es are determvned s1mu1tan-
‘eously, unfortuante]y not all of these var1ab]es are observab]e in

,part1cu1ar, there are no observations concernIng the a]]ocat1ons of
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fwife-time “and’ other persons-time to the production ‘of Z. goods:and
:ch11d serv1ces, N, and Q, and the present va]ue of “the V,,. Vz<?“¢5V§
‘var1ab1es entering the budget constra1nt of the w1fe-mother #ihaiiy;{
_slnce not a11 ch11dren born to the ever-marr1ed women whose fert111ty:‘
fh1stor1es are recorded were living in the househo]d at the t1me of the
surVey;,Q‘icould not‘be,andvhence.washnot;measured.,“ln‘our,emp1r1ca]
work; therefore, we necessarily have to:restrict our focus to the rela-
tively few variables which are either observable-directly or measurable
by'proxies,

As exp]ained:above, for our‘measUreéof“fertiiity we employ the

rat1o of the actua] number of surv1v1ng ch11dren to the potent1a] number

of ch1]dren,, g1ven the1r age-a“;marr1age and the duration of the1r

marr1age, as suggested by Bouller'and Rosenzwe1g (1978). The actuaI;
;number of surv1v1ng ch11dren was reported d1rect]y and the potent1a] or
;natural fert111ty of . the woman has been computed on the bas1s of 1nfor-
.mat1on on age- t-marrlage of the w1fe, .age at effectwe end of the
marr1age (defined as the age at death or departure or the husband or
woman's age reaching 45), and est1mates of potent1a1 fert1]1ty for

d1fferent age intervals of rura] Ind1an women 1n the 19605 from Potter,

Jr , wyon, Parker and Gordon (1965) 6 Thls measure is referred to‘as;

FERT It 15 app]ied to the samp]e oﬁ ever-marr1ed women WIth spouse
present of age 35 or older for whom fert111ty h1strr1es wou]d be re]a-
at1ve1y comp]ete, and for whom a]] 1nformat1on on the re]evant var1ab1es
des1gnated below and llsted in Tab]e 2 1s comp]ete and 1nterna11y con-'
s1stent.

As to the variablés used’as deterninants of FERT we divide the

considerations "into-three basic groups, individual characteristics of
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the w1fe-mother and her husband chara.ter1st1cs of the’ household and’
Wﬂf1nally commun1ty var1ables

Follow1ng recer+ suggest1ons in the l1terature;-—as*prox1es for

(CHINT 1) and that between the f1rst and- second‘chfldl(CHINT 2) o
\also 1nclude 1ndexes of educat1onal attainment of the w1fe-mother
;(EDCIF) and of the husband (EDCIM), the age-at-marr1age var1ables AMF‘
for the female, and AMM for the male, and f1nally, the sex rat1o of the~
ch1ldren (SEXRAT), def1ned in terms of the number of female llve b1rths
d1v1ded by the total number of l1ve b1rths reported by the w1fe-mother |

For household var1ables we 1nclude several measures of wealth the
value of the house in thousands of rupees (HOUSE), dummy var1ables for
;var1ous sizes of landholdings (LANDZ - LANDG), the values of agr1cul-
‘tural and l1vestock capital. aga1n 1n thousands of rupees (AGRILCAP) and
(LIVESTOCK), respect1vely, the proport1on of land 1rr1gated (IRRIGP),_
the share of rented Tand in total land (TENANTP) and f1nally, the aver-
,age annual value in thousands of rupees of non-labor 1ncome per cap1ta
'over the three sample years (YNONLPER) Other household var1ables
iIncluded in the emp1r1cal specifications of the model are part1c1pat1on
f1n the Prov1dent Fund “scheme by someone 1n the household (PROVIDF),
dummy var1ables for non-Hindu rel1g1on of the household head RELIGM for
‘Moslem, and RELIGO for Christian and other non-H1ndu, a dummy var1able
:for nuclear as opposed to extended or complex type of household struc-
vture (HOUST) and the follow1ng dummy~var1ables for the. domlnant crop-
'p1ng pattern for r1ce w1th h1gh-y1eld1ng var1et1es or HYV (CV3A) for
1r1ce w1thout HYV (CVBB), wheat and other gra1ns w1th HYV (CV3C), wheat
'etc w1thout HYV (CV3D) and o»ner crops w1th HYV (CV3E)
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The community-]eve] variables 1ncluded are the size"of population
of the v111age (VILPDP), the min1mum distance from the vi]]age to mass
vtransport faciiities such as bus or railroad (in kilometers) (MINDIST),
the absence of credit faciiities other than moneylender from the v111age’
:(CREDDZI) or absence of credit facilities other than coop or moneyiender
(CREDDZZ), and the following dummy variabies for regions of India, SOUTH
,(1f Kerala or Tamil Nadu) SOUTHCENTRAL (if Andhra Pradesh or Mysore),
'HEST (if Maharashtra), CENTRAL (1f Madya Pradesh or Uttar Pradesh), EAST
:(1f Assam, Bihar, Orissa or West Bengal), "and NORTHWEST (if Gujarat,
:Himachei Pradesh Kashmir or RaJasthan)

Since several of the aforementioned household variabies are re]e-
'vant only to women 1iv1ng in cuitivating househoids, and since much of
the 1nformation on 1hese and some other variables, such as that on
HOUSE RELIGM and RELIuO{ 1s avaiiable for cuitivating househoids on1y,
a considerabiy more 1imited set of variabies is used to determine FERT
of nonncuitivating housp.u]ds

The compiete lists ‘of variabies ~included in the specifications of
}FERT for the two types of househo]ds, cuitivating and non-cu]tivating,
lare given in Table 2.

For Simpiicity, we specdfy ‘a“1inear relationship between allivari-
ab]es in ‘the’ modeifn Since there could”well be ‘interactions ,between
househoid structure (hOUST) and the ‘other exogenous variables®in they
Qmodei [Carter and Merrill (1979), Walther and Nugent (1982)], however,:
5it wou]d seem 1mportant to test the null hypotheses that there are no

@differences in behaVior between nuclear and non-nuc]ear househoids

Jwithin both cultivating and non-cu]tivating househo]ds.ﬁ In both cases‘

the nu11 hypothesis of .. identicaiﬁ *”Y“i”:'ﬁ':”id
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was reJectedfat the 01 level S1nce there are s1qn1f1cant d1fferences?

4

Tope coeff1c1ents, in a]] our subsequent emp1r1ca1 work we f

‘ 1 n numerous"

;treat our our groups, nuc]ear cu1t1vat1ng househo]dS‘ extended cu1t1€

ivat1ngi:househo]ds, nuc]ear non-cu1t1vat1ng househo]ds and extended{'

5non-cu1t1vating househo]ds, as four separate samp]es to wh1ch the emp1r-5:

3

1ca1 mode] 1s;app11ed

Tab]eiz a]so‘prov1des descr1ptive stat1st1cs == means and standard

idev1at1ons h?for d]] ava1]ab1e var1ab]es 1n each of the four samp1es
j'Perhaps the s1ng]e most str1k1ng stat1st1c is. that in a]l four samples
‘fthe mean of FERT 1s we]] be]ow 0 5, 1nd1cat1ng that desp1te the re]aj
fjt1ve]y large number of ch1]dren (aoprox1mate1y s1x) that the average
rura]; Indian woman with completed fertility had at the time of the
hsurvey; actual fertility is well below the maximum or potential indicatfr
'ftng both that various forms of fertility and survival control are indeed:
fpract1ced and that there 1s p]enty of room for factors other than sexua]t
~$Opportun1ty for exp]a1n1ng variations 1n the number of surv1v1ng ch1]d-*
ren. across the sampled househo]ds:

Some 1nterest1ng d1fferences in these stat1st1cs between househo]d;

ftypes can a]so be detected F1rst lt can be seen that FERT 1s h1gher 1n'

:jnuclear househo]ds than 1n extended househo]ds o The s1gn1f1cant]yi

»,‘ e i

'?h1gher FERT in nuc]ear households 1s 1n part attrlbutab]e to the facts;
4;(also demonstrated in the Table) that the 1nterva1 between the first and
isecond ch11dren tends to be shorter (1 e , CHINT 2 1is ]ower) and that.
'LSEXRAT a fert111ty-enhanc1ng var1ab1e, 1s h1gher, for nuclear than for
;;extended househo]ds These resu]ts may also be 1nd1cat1ve of the fact‘
??that sons whose w1ves have many ch1]dren and/or a re]at1ve]y h1gh prOfE

ﬁfport1on of fema]e ch11dren are encouraged to ]eave the extended house?;
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“holds whereas those with few children are Tikely to be encouraged to
Uremainlin-the'extendedfhouseholdg[Carter and Merrill (1979)].

On the other hand; note that AMF. and AMM are both lower for extended
households than 'for. nuclear households, tending to raise :potential. or
-accumulated: natural fertility.

As. shown bv the respective means of the EDCIF and EDCIM variables,
.the: educational attainment levels of husbands though not of wives are
;géﬁééaily’;améhhAt higher among those in cultivating households than
‘among those in non-cu1t1vat1ng households.” The educational attainnent
‘levels of vnves 1n nuc]ear househo]ds are rather cons1stent1y h1gher
ﬁthan those in extended househo]ds, in the case of the1r husbands there
1s no part1cu1ar pattern to the d1fferences between nuc]ear and extended.
households. Extended‘househo]ds,are generally wealthier than nuc]ear'
hddsehblds (even on a per capita;basis) as reflected in thejlarger‘mean 
vfor YNONLPER for non-~ cu]tlvators and for cultivators in the h1gher'
'averages for 'LANDD4 -"LANDDG HDUSE AGRILCAP, LIVESTOCK and the ]ower
renta] share TENANTP H Note, however, that nuclear cu1t1vat1ng house-
holds have slight]y higher shares of irrigated land (IRRIGP) than
extended households. Not surpr1s1ng]y, as shown by the .means for VILPOP
and MINDIST, cu]t1vat1ng households, and espec1al1y extended ones tend
«to 11ve in smaller villages and be ‘somewhat more d1stant from transport
-fac1l1t1es than do those in non-cu]tivatlng househo]ds An absence of
'credlt fac111t1es. as measured by “higher means of CREDDZI and CREDDZZ
-tends to be more characteristic of extended households than nuclear
househo]ds.11

Also shown in Table 2 are the expected signs of the coefficients of

thefrightfhand;sideavartab1esﬁonfFERT;*:Oflbartiodlarnre1evanoegtofthe
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node1" are ‘the signs of ‘AMF, AWM, the \ wealth variables,. .P*ROVIDFI; CREOD21.
and CREDDZZ and the educat1onal atta1nment varlables. " AMF. .would be
expected to have a positwun nffnrf ‘on FERT because the later the' w1fe?
‘qets marr1ed the more concern ‘she is likely to: have. for ‘old-age: secur1ty;
and the h1gher must be her 1ntra-mar1tal fertility rate:.to achieve: any:
;des1red number of surv1v1ng ch1ldren 12- Because l1v1ng+1n more 1nter£‘
generat1onally complex household structures tends to ra1se the women s
expectat1ons of support from her children [Nugent and Walther (1981)g
Walther and Nugent (1982)] the 1nfluence of AMF m1ght be expected to be
larger in extended households than 1n nuclear ones = 0n the other hand
s1nce AMM 1s 1nversely related to the household's demand for ch1ldren,
AMM be1ng the var1able over wh1ch the household head has the greatest
&control as far as fert1l1ty 1s concerned one would expect AMM to be
inuerealv related to the level and slope of the household's allocat1ons
_of resources to ‘the. wife and 1ts w1ll1ngness to 1ncrease that allocat1on
Wlth greater fertil1ty The strength of th1s relat1onsh1p, moreover
Hmlght be expected to be greater in nuclear households where the (nega{
tive) correlation between AMM and the household's demand for fert1l1tyt
would be higher. The signs of the wealth var1ables, espec1ally those~
complementary to the use of chIldren serv1ces l1ke LAND and LIVESTOCK
would be expected to be positive, and espec1ally so in nuclear house-
holds for the same reasons. An exception might be the value of mechan-
1cal equ1pment and tractors, measured by AGRILCAP, since th1s form of
‘ cap1tal mlght in general be expected to be labor-d1splac1ng, thereby
lower1ng the household's demand for ch1ldren

An espec1ally important 1mpl1cat10n of ‘the model presented in

.SectiOh;II;jsithat*particiPatibﬂfbvjtheihoﬂﬁehOId of the w1fe-mother.in
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the Provident, Fund progran. which contains both an-old-age and a Tife
-insurance component would be: expected to reduce both the expectation of
and the need for transfers from children.’ ‘Since, as mentioned above,
the: information available does not: identify which member of the house-
'hbld”isfthefpartiCipantfinﬁthe,Provident Fund and because particfpatjon
.is a relatively new phenomenon in rural India making.it 1ikely in com-
'plex'ordeitendedfhousehblds'that the sons themselves‘wduld!be”the partic
‘c1pants, the effect of PROVIDF on FERT might we]l be expected to differ
ibetween househo]d types, perhaps being negative only 1n nuc]ear house-
ho]ds Indeed, since -participation in ‘the Fund is ava11ab1e pr1mar1ly
only to un1on1zed workers -on plantations and in factor1es etc . w1th
re]at1ve1y hlgh income and wealth, the estlmate of PROVIDF may a]so be
;b1ased upward to the extent that it serves as a proxy neasure for income
and wea]th Because the importance of chlldren as a source of future’
transfers wou]d be expected to be greater in the absence of cred1t
'fac111t1es and hence a]so in the absence of opportunIties for sav1ngs
for subsequent d1s1nvestment the effects of CREDDZl and CREDD22 on FERT
should be unamblguously positive. S1nce the 1ntergenerat1ona1 compiex=
,1ty of household structure serves as a partia] substitute for a capital
}market again, as indicated in the last co]umn of Tab]e 2, the positive
,:effect of CREDD21 and CREDD22 on FERT wou1d be espec1a11y likely in
Vnuc1ear households.

The direction ‘of the effects of educational attainment of the
wife-mother EDCIF and a1so of the husband EDCIM on FERT would depend on
whether or not the pos1t1ve effect of these var1ables coming by way of

the positive 1nf1uence of’ the1r greater know]edge on survival prospects

of ch11dren (fertility . be1ng measured in terms of surv1v1ng ch11dren)
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yquld 0utheighgthe3negat1ve,1ﬁf1uence'of‘Such“educatidn:bn‘the~time
iéiioeaﬁ%bﬁsﬂiof"‘paﬁéﬁtg. ‘especially those of ‘the w1fe-mother to the
:product10n of ch11d serv1ces because of their greater*earnlng power in
market -activities, and on the subst1tut10n ot quality for quant1ty of
;children‘v‘S1nce~1n extended househo]ds. ‘there are 1ikeély' to be close
substltutes for the w1fe s tlme 1n the generat1on of Ch]]d serv1ces the
negat1ve 1nf1uence of EDCIF wou]d be more 11ke1y to appear in nuc]ear
households than in extended househo]ds The net directions of the
effects of most of the other househo]d and commumty-]eve] vamab]es
wou]d be amblguous because of offsett1ng 1nf1uences ‘ For examp]e, the
use of tngh-y1e1d1ng varieties as in CV3A CV3C and CV3C mlght be
;expected to raise the household's demand for children services but_cou]d
very conceivab1y raise the demand for quaifty relative to quantity and
also, by ra1s1ng income and wage rates could Sh]ft ‘the Vl(C) and V (C)
functions upward, thereby decreas1ng FERT Also ]ocat10na] var1ab]es
‘]1ke VILPOP (MINDIST) mlght tend to ra1se (lower) the opportun1ty cost
of the w1fe-mother S a]]ocatlon of time to children but, on the other
‘hand, might increase (reduce) the amount of other sources °f;59R99r?4Y3
available to her,” again leaving the sign of the estimated-coefficient

‘ambiguous.
;[IV, Results and Conclusions:
' Because for reasons given above all right hand side .varaibles are

 considered exogenous, the estimating equations are estimated by”ordinary

‘least squares. The results for all ‘samples are presented in Table 3.
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As can be seen by the estimated coefficients of déterinin‘atf'On‘ given
“at. the ‘bottom of the.table, only about one-third of the vaaatioﬁ“ in the:
-ratfo of the accumulated ‘rumber of surviving chiidren to that of ‘the
‘potential. number (FERT) across rural Inrdian women with relatfvely com-
‘plete fertility histories is explained by the variables included in the
‘model. Thisrelatwely Tow R? indicates that there s plenty ,of ‘room
for improvement. = Nevertheless, this degree of explanatory power com=
fpares favorably mth comparable attempts to explam s1milar measures
elsewhere or other fert1lity measures 1n the context of rural India.13.
_ ~ Since different levels of unobserved variables between the samples
iwould tend to be reflected in the est1mates of the 1ntercepts, not too}
"much should be made of the d1fferences in the estlmates of the 1ntercept
in the: dlfferent samples that are revealed in Table 3. Also, as noted.
f'above the rather large d1fference between the values of the constant
":terms for nuclear -and extended households may be more reflective of the
5tendency of sons with many chlldren to be pushed out of extended house-‘
holds rather than of . nuclear households to induce higher fertllity rates
on the part of women l1ving in them than would extended households
| | COns1stent with the expectations expressed above and 1n the Jast
column -of Table 2, as reveale}dﬁ_in*all; samples of Table 3 the signs of
,CHIN’l‘ 1, CHINT 2 a}re consistently‘ negative %“andi signifio;ant,-;!;of,'SEXBAT‘
are pos1twe and 1n half the cases also significant. Not surprisingly,.
“1n several of the cases where the expected signs of the coefficients
were ambiguous, as with EDCIM, the cropping pattern and regional dummy
variables, and the community-level VILPOP and MINDIST variables, the

estimated coefficients are frequently insignificant and vary consider-

ably from oné’ sample to another. .Somewhat more surprising and unex-
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pected, ’butfnot‘Of ‘great, consequence to‘the“proposed“model“are‘the:
robserved 1ncons1stenc1es from one sample to another: in ‘the: estlmated5
‘coeff1c1ents of TENANTP RELIGM and RELIGO. |

Of greater re]evance and importance to ‘the -purpose ‘of'this study
hare the fol]ow1ng resu]ts
in ;al_J '_,samp.Jes ;

;(2),”fthatletne coefficient .of  'AMF on FERT -is more positive in
‘extenaed‘househo]ds than in nuclear households. where the slope of the’
VZ(C) 'f‘unction would be - expected to' be more-steeply upward-sloping;:

j3) ~that the influence of EDCIF on . FERT s more negative in
,nuclear households than in extended househo]ds,

(4) that the effect of AMM is negat1ve on]y in nuCleah"heUSehdlds

(5) that the effects of larger 1andho]d1ngs such as LANDDS‘ and
LANDDB are more positive (or less negat1ve) than those of no land or
Jsmal]ﬁ]andho]d1ngs such as LAhDDl (the exc]uded var!ahle) and LANDDZ,

(6) 'that the inf]uences on FERT of all wea]th-related variaETee
wh1ch may be thought of as be1ng complimentary to child serv1ces, such a
}LAND HOUSE, LIVESTOCK and IRRIGP are generally pos1t1ve while that for
AGRILCAP (which may be a net substitute for ch1]d-serv1ces) is negat1ve
in both nuc]ear and extended cu1t1vat1ng househo]ds,'

(7) that the coeff1c1ents of ch11d-serv1ce-comp1ementany wea]th
var1ab1es 11ke LAND and LIVESTOCK are more positive in nuclear house-
vho]ds than. in extended households;

(8) . that the effect of PROVIDF would be more negative ‘in nuclear

households than in extended households;
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-(9) ' that the‘coefficients ‘of CREDD21 and CREDD22 are more positive
~in nuclear. cultivating households “than in extended cultivating House-
hotds,

While these results are all very encouraging, in view of the rela-

tively:small sample 'sizes,-low significance levels, and.the existence in

‘'some. cases of alternative' explanations’ for: these results, they can
* hard1ylbe”taken-as*definitivé;1UMdﬁeqvei{ﬁthe?fEththat[the'differences
in the size and 'direction of the coefficients of YNONLPER, CREDD21 and
' CREDD22 are all opposite to ‘those expected in the case of non-cultivat-
ing rural households -suggests that the results aré considerably less
supportive in. the case of non-cultivating households.. Quite possibly,
. however, the weaker and less unambiguous results for non-cultivating
“ households can be attributed to the greater heterogeneity with respect
to unobserved characteristics and omitted variables among such house-
 56]ds,

Taken as a whole, however, thejeconomgtric results provided in this
“section, ‘together with “the more  descriptive literature reviewed in
“Section I, are supportive of the: following propositions put. forward in
‘this paper:

(i)' fhat@womenitendgto.playﬁahrather;]arge;polevin,gandfexent‘a
“somewhat - independent: influence on, fertility behdvior:in rural areas of
LDCs than have generally been supposed in existing models,

(2)‘¢thét household: structure influences the strength as well as
ﬂ;he,dffébtion of various other determinants of fertility behavior, such
‘as educational attainment,’ wealth, the presence of ‘credit facilities,

~cropping - patterns, and age-at-marriage of both marriage partners, and
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(3). that. the existefice’ of 'formal  old-age pension programs and
~'well-developed financial and capital markets can reduce: intramarital:
fférti]ity,‘espec1a11y71njnuc]ear]h005eho1dsz

In view of the above findings. the following.implications for future
‘research may be drawn F1rst. add1t10na1 effort should be d1rected to
emp1r1ca1 research w1th data sets ‘wnerein:morei-varianies 1in the mode]
espec1a11y those w1th respect to .quality of children, time allocations
'of w1ves, expectationa] var1ab1es~suchvas ‘those of old-age support, and

add1t10na1 retrospect1ve 1nformatjon,icou1d be observed as in the more

'general equ111br1um sett1ng 1n wh1ch‘the model was developed in Section
II.

‘Second, attempts to estimatethe overall effects of influences like
thefihtrodbction of old€a§ef§ecﬁr{£y;brograms, credit and savings insti-
tutions in rural’ areas: should:take into consideration the important
interdependencies between: household  structure, marriage, wealth accumu-
lation and fertility that have:been'pointed out.in this paper.

»witﬁifééérA‘tbfpbiﬁby&%mpiié&tfaﬁgg?thefmbst obvious conclusion is
that one should be’cautious. not.only because: of the aforement1oned need
'for more def1n1t1ve resu]ts and therefore more research, but also
bem.use of the 11ke'ly d1fferences m such behav1or between d1fferentv
types of househo]ds,”and conSIderable doubt about the ~welfare conse-
quences-of-reduced»fert111ty -fMoreover, caut1on is especially warranted
because of the fact that”many of  the pol1cy effects may come rather
1nd1rect1y by way’ of: other effects that could exert offsetting 1nf1u-
ences,t,For;examp]e,@the~1ntroduct1on of savings institutions, credit

facilities and: old-age pension systems, may well reduce the household's

Hehahd7forfchiiare'fahdthehcefraise age-at-marriagel? and thereby reduce



_both potential fertility and possibly also as shown above actual fertil-
ity relative to potential fertility directly, but on the other hand, the
yﬁiéhéf"age%étfmarriage “of the. wife-mother may ' have the effect ‘of
‘increasing her ‘desire for children relative to the potential number she
can have given age-at-marriage and the effective duration of marriage.

Becausé,bf*the\dramatjélihcbedsesfin'the.proportidns of elderly
people in the rural populations of LDCs that may be expected in the
‘foreseeable future: it “is 'highly. 1ikely that such changes will exert
‘considerable stress on the stability of the traditional system of caring
for ‘the elderly within intergenerationally extended or complex house-:
"ﬁéjdﬁ{jaﬁiyéﬁféjéé:(I)ch§7qpré55ed intent of LDC governménfs;tOﬂéprééd}
‘old-age pension systems and capital and financial market institutions
into rural areas, ‘and (2) the evidence presented here that such policies
are more likely to-be fertility-reducing in the nuclear households that

15 than in -complex or

would seem “to be encouraged by such policies
extendedkoﬁés;ftﬁéﬁéfméyfihdeEd be reasons for believing that the net
'efféct‘éf‘suCh pbliciésionz?erﬁiiity wouTd be negative.

Considering the greater importance ‘of the old-age security motive
for wives than for their husbands, and the important role that wives
plgy;in thelde@grmina@ion{@f;thgﬂaqcumqléﬁe& number of surviving.child-
gﬁénfFéTative~thé”poténtial number  (given age-at-marriage ‘and marriage
duration), to be effective, however, information about the existence: of,
‘eligibiltiy’ rules for, and the terms and:conditions-of such programs
chould be-directed fo woren o a fan greater extent than has been th

.case -in the past
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o X The authors express their gratitude to Arie Kapteyn, Maureen

Lewis, and various participants in seminars at USC and Rand for useful
comments, to the Agency for International Development for its fipancial
support, to Malik Younas and Chuck Williams for research and programming
assistance and to India's National Council of Applied Economic Research,
and to Ken Wolpin of Yale University for supplying most of the data used
" in the study. '

1 For an introduction to and description of this survey see Butz
and Da Vanzo (1978). ' ‘

, 2 For a more complete rationale for the importance of the old-age
_pension motive in rural areas of LDCs see Nugent and Walther (1981).

‘ 3 This measure, which is explained more carefully in Section III
‘below, is also referred to as the accumulated actual relative to natural
‘fertility rate. Such a measure was developed by Boulier and Rosenzweig
- (1978) who gave it the name duration ratio (DRAT).

4 For an analytical sketch of the interrelationships between marri-
age age, fertility, household structure and old-age security, see Nugent
~and Walther, 1981. '

5 Participation in the Provident Fund may be presumed to become
relevant and important only for those participants whose actual or
‘expected participation covers a relatively long period of time. In view
of the fact that few rural workers could be expected to have long and
stable employment histories in jobs that qualify them for Provident Fund
participation, and in the absence of retrospective information on em-
ployment histories, the possibility that current participation in the
Provident Fund scheme would have significant effects on fertility
(especially past) and other forms of behavior would seem rather limited.
Another shortcoming of our measure of Provident Fund participation in
this respect is that participants are given the right and apparently
" frequently do withdraw their funds before retirement, hence, in reality
not really constituting an old-age pension system even for those who are
long term participants [Far East Economic Review (1978)].

6 For each year prior to birth of the first child but after maryi-
age and living with the husband present, this is computed by (1).summ1ng
(a) the expected number of months of pregnancy wastage over a five year
period (ranging from a low of 1.73 for young women to a hiyh of 3.11 for
older women) and (b) the number of months in gestation (9 months), (2)
dividing this sum into the total numi2r of months in the period, and (3)
dividing this number by the number of years in that interval to get the
potential fertility per year. For each year after the birth of the
first child a third item (c) the average number of months of post partum
amenorrhea (ranging from a low of 7.4 for younger women to a high of
13.5 for older women) is added to the total in step (1). These calcu-
lations are then applied separately for each year of marriage over the
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effective lifetime of the marriage, i.e., until death or departure of
-the husband or ynti]fage 45 of the women. whichever - ever occurs first.:

1 Sée; e.g;,wfhster1in. Pollak and Wachter (1980), Butz and Habicht
'(1976):and Easterlin and Crimmins (1981). o

8 Specifically these variables are coded as zero if the individual
~js either illiterate or had no schooling, as 1.0 if the individual is
literate and/or had some primary schooling, as 2.0 if the individual
completed primary education, as 3.0 if educational attainment includes
some but less than complete, secondary education, and as 4.0 if th
jndividual attained a complete secondary education or above. -

.Since these variables are not continuous, we also experimented with
defining them as separate dummy variables for-each of the levels. Since
we found the rest of the results unaffected by the way in which the
variables were treated, for simplicity we treat them as continuous

variables.

9 These variables are defined-as follows:

LANDD2 = 1 if the size of landholding (LAND) is O < LAND < 1 hectare; = 0 otherwise
LANDD3 = 1 if the size of landholding (LAND).is 1 < LAND < 2.5 has.; = 0 otherwise
LANDD4 = 1 if the size of landholding (LAND) is 2.5 < LAND < 4.5 has.; = 0 otherwise
LANDDS = 1 if the size of landholding (LAND) is 4.5 < LAND < 6.5 has.; = 0 otherwise
LANDD6 = 1 if the size of landholding (LAND) is 6.5.< LAND; = 0 otherwise

10 A two-step procedure is used to define the HOUST dummy variable.
First, households are coded according to the three-digit classification
procedure proposed and applied by Laslett and Wall (1972) and others.
Then, this detailed classification code is dichotemized as explained by
Walther and Nugent (1982) such that HOUST takes the value 1 for nuclear
households and 0 for complex or multiple households.

11 tor more compjete details and explanation of winese uriiereies
between cultivating and non-cultivating households, see Walther and
Nugent (1982).

. 12 It must alsp be admitted that measurement error in AMF would
‘also tend to have a:positive influence on FERT because AMF has a nega-
tive influence on accumulated natural fertility which is in the denomi-
nator of FERT. o ) '

13 See, fdr example, Boulier and Rosenzweig,(1978).‘

14;We,have demonstrated that this is the case, for the ‘'same sample
“at least, in Nugent and Walther (1982).
E_,»l?ﬁrbr rather mixed evidence on such an effect see Walther and
Nagent. (1982). o S
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The Fertility Model

1., "Structure .of the Model:
‘Utility function: ~U(C3Z) = U(NQ,Z). (1)

Production functions: N = N(Tyy, Toy, XN’ E) @
S Q= 0Ty, Tygs Xgs ) @A),
L=2(T X B o @)

“Time ‘and- Goods Constralnts o
*TZN" Tzn(“), ;(G)E
T =T@ )
Ve 0 + vy = gy g 2 ) ®

«II 0pt1mlzat10n of the wife-motheir's utility utillzlng the
Lagrang1an formulation of constrained optimization.

LU 2) = AN - N Toy, %) = Ap0Q - Q(qu. 0 )
A = Z(Ty7, %p)) = Ag(Ty = Ty (€) = Tyy= Tyg = Typ)
= Ag(Toy = Ton(D) = ATy -1 2(®) N
LT AV (0) + V(€) - Vg - a,(Xy + Xg + X)) ()

"First: order conditions (18)

L=30.Q- Nty aliL . q‘- As aToN - A, 3V... Q=0  (10a)
3N €. YA aC o



Mg (10d)

=0 | “(10e):

AL, N,

-0’ won

oL, N, 3T1L IR A A Q N =0 (10g)

aT .‘

aL 3 aQ 1L | aQ ao J=ot 10h) .

(T aT s
oL aN 1L . , N 2N N

axy - *4{‘5“ Q'WFJ * *stW*'-er

W g Mg (101)

'17[3—(;' .Q 3XN .qx] OA o 1)

BT

%lff,f*z“%‘”[ = N%} ‘”a[a %';g]

7[ X] 0 ‘
. ‘ 3 (10k)
A3*5(""‘7q "0

2L - the ith constraint‘-,ffom“."équat'iohs?j(2)j(7j)“éabovq;«;_}}f; -
Ci=1..7 01)-(10s):
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.....

‘Definition of Terms:

Child Services:

Numbers of childrén

?Quaiity‘bf services P?*féﬁijﬁf

Other commnd1+1ne

The degree of household extension and other variab1es
determ1n1ng eff1c1ency in househo1d production

e T1:e inputs for i™" person (1 : mother, 2 = others) in.
‘ t - . 3

“activity (j =N, Q, z, X, L)

: Marketable goods 1nputs 1nto j art1v1ty

Product1ve work either in wage market or: required by

household.

Resources dependent on transfers from household

Resources dependent on direct transfers from children
tu:mother

Resources such as soc1a1 1nsurance benef1ts not

-.contingent on child services

~ Sum of V, and V,, both of which are functions of C.

Shadow prices for commod1t1es and 1nputs to product1on
of commodities - (k = 1, 2,::..7)

34
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Table 24

“Descriptive Statistics on A11Variables'in'Sanples

of Ever Married Women (with Spouse Present) of Age 35 and Above

5Cuitivéting Househo]déﬁf- Ndn%CUfiivgtfhg Househpidq

4Variab]eA

Nuclear | Extended’ |" ~ Nuclear |Extepded xpected Direction of.
" Sample Size: 404 703 - 304 236 - Effect on Fertility .
FERT .438 .391 .427 .409 -
(.147) (.156) (.143) (2.853)
CHINT1 - 3.866 4,041 4.112 3.775 -
S (3.094) (3.474) (3.429) (2.853)
CHINT2. 3.465 3.791 3.306 3.733 -
R (2.192) (2.946) (1.913) (3.572) S,
'EDCIF. 1.250 ©  1.131 1.253 ©  1.191° = in nuclear
e (.637) (.474) (.601) (.540) . _households
EDCIM 2.540 2.464 2.283 2.436 ?
r (1.062) (1.128) (1.090) (1.096)
AMF 17.309 16.477 17.418 16.898 + especially -in
DR, (3.422) (3.522) (3.905) (4.029) ~ extended households
AMM - 24,099 22.821 24.059 22.809 - especially in
S (5.790) (5.875) (5.552) (5.452) nuclear households
SEXRAT .478 .411 .468 .438 +
co (.216) (.215) (.225) (.215) -
LANDD2 .215 .107 ?
: (.412) (.310) o
LANDD3 .282 .228 .2
(.451) (.420) G
LANDD4 .205 .210 W3
(.405) (.407) L
LANDD5S .116 .159 -+ especially in
SR (.321) (.366) .- nuclear households
LANDD6 .168 277 -+ especially in
: (.375) (.448) " nuclear households
HOUSE 5.010 6.819 +
’ (6.945) (8.422) -
AGRILCAP 2.098 2.592 -2
) , (4.209) (5.349) i .
LIVESTOCK 1.601 2.390 -+ especially in
o | (1.641) (2.178) - nuclear households
‘IRRIGP .480 .461 S+ '
‘ (- 442) .435) ’
TENANTP - .059 .039 ¥?
o (.191) (.144) S
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Table 2 (cont.)

Cultivating Households [;Ngnf6u1£ivating Househo]ds|"

Variable — —
~ Nuclear ‘ Extended '|51'1N0c1ear Extended Expected Direction of
‘Sample Size: 404 - | 703 o304 236 Effect on Fertility-
YNONLPER 402,433 +
i = : ‘ ( 656) '( 474) ~,‘ L
PROVIDF - .022 .018 043 .012° = -in nuc]ear
SR (.148) (.133) ( 203) ( 112) : househo]ds
RELIGM .037 . 049 R +
: B (.189) (.216) 3
RELIGO .032 .012 ?
S (.177) (.107) 5
CV3A .124 .098 ?
o (.330) (.298) f
CV3B - - . 282 . 256 ?
L (.451) (.437) g
cv3c . .149 . 228 ?
o (.356) (.420) ’
CVBD,Z .210 . 225 2
Cii (.408) (.418) E
CV3E i - .072 .044 :?
(.258) (.205) PR g i
VILPOP 2.191 1.839 3.189  2.939 ?
‘ (3.109) [1.948) (4.002) (3.583) g
MINDIST 5.752 6.314 4.470 4,729 2
L (6.487) [6.355) (5.853) (6.277) R
CREDD21 .094 .. 105 .089 .102 + especially in
, (.292) (.306) (.285) (.303) - .nuclear householc
‘CREDD22 .379 .417 .391 .415 +
‘ (.486) (.493) (.489) (.494)
SOUTH .~ ,158 .053 .270 .093 - - ?
I (. 366) (.224) (.445) (.291) i
SNNTHFNTRAL .074 .080 ..053 0517 ?
| ' (.262) (.272) (.223). (.220)- S
WEST .092 . 060 ,030  .025: 1
e (.289)  (.237) (.170)  (.158)
CENTRAL .161 . 308 o0135° 199 A
(.368) (.462) (.342)  (.400)- ol
EAST‘ .158 .147 o 128 1,148 7
L (.366)  (.355) (.335)- (.356).
NORTHWEST .220 .199 w214 0 2710 2
N ' (.415) (. 400) «(.411) . (.446) ’



‘Intercept
CHINTL:
CHINTZ.
EDCIF .
EDTIM -
AMF
e
SEXRAT
LANDD2
‘LaNoD3
LANDDS
LANDDS
LANDDG
HOUSE,

AGRILCAP
< .LIVESTOCK

IRRIGP
TENANTP 

'YNONLPER

PROVIDF
_ RELIGM
' RELIGO-

{ Table's

CuTtivating: Households

‘Nuelear:

247
(2:79)
5“'013:
(5.65)
=.016
(5 37)
=.025

“FExtended

.292

(l 73)

;(1 06)

¢ 24)

018
(-46)
. 051

(2. 14)

=069

(1.44)

Nuclear

419

(7 15)
=013
(5.71)
- =020
(5.21)
- =,008
(.55)
010
(1.29)
.009
(4.15)
- =.003
(1.96)
-.071-
(220).

C=020:
(1.65)
-.029
(.72).

+Non-Cultivating Households

" Extended

o 146

17055
(1 63)
.003
« 02)

“ar



Table 3 (cont.):

‘Cultivating Households ‘Non-Cultivatifig Households:
“Nuclear: _Extended”  Nuclear Extended
CV3A" - .021 027
v (.75) (1.14)
CV3B. -.008 .016
o (.33) (.82)
cv3c ~.050 -.018
) (1.95) (.92)
Cv3D .004 020
| (.21) (1.15)
CV3E -.064 -.037
(2.04) (1.36) e |
VILPOP .003 .002 -.005 .003’
: (1 23) (.75) (2.48) (-48)
MINDIST .001 -.001. .001 .001.
(.79) (.92) (.80) (.42)
CREDD21 .019 -.001 -.034 -.019
(1.36) (.03) (1.19) (.32)
CREDDZZ ~.029 -.010 -.013 .030
(1.72) (.80) (.77) (.79)
SOUTH - -.055 -.071 .008 -.049
o (1.16) (2.21) (.30) (.68)
SOUTHCE -.039 -.099 -.072 .052
- (.81) (3.95) (1.87) (.63)
WEST .009 -.071 -.070 .075
[ (.07) (2.78) (1.49) (,71)
CENTRAL -.017 -.059 -.012 .036
L (.58) (3.41) (.43) (.69)
EAST -.006 -.081. -.009 -.019
P (.07) (3.48) (.29) (.33)
'NORTHWEST 4 .013.. -.015 .045 .086
g (.47) (.72) (1 78) (1.89)

® 358 .333 1320 ©.336
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