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We re-examine the central hypothesis of the '"new microeconomics
of fertility" that, because children are female-time intensive, fertility
is inversely related to the mother's wage. A model of lifetime family
labour supply and completed fertility is presented with two groups of
families depending on whether the wife ever works in the labour market,
Fertility and husband's labour supply are predicted to differ between the
two groups,

In the 1971 Canadian Census data over 207% of married women 35+
have never worked. The probability of a wife ever working is positively
related to her husband's 1ifetime wage or schooling, implying complementarity.
Correcting for self-selection in lifetime participation, we find no
evidence that children are female-time intensive, Results obtained using

wife's current participation are markedly different.
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FAMILY LABOUR SUPPLY AND FERTILITY: A TWO REGIME MODEL

1. INTRODUCTION

A recent development in the economic analysis of household behaviour
has been to view the family as a firm engaged in the 'home production' of
utility-yielding commodities which utilize the time of family members and
market-purchased goods as factor inputs (Becker, 1965, 1981; Michael and
Becker, 1973; Pollak and Wachter, 1975). This approach focuses attention
on the value of the time of family members as important determinants of
the allocation of time and expenditures. In the application of the household
production model to fertility behaviour the central hypothesis has been
suceinctly stated by Gary S. Becker: '"The value of the time of parents,
especially of mothers, is a major cost of having and rearing children.
Therefore,...it is not surprising that the number of children a family has
is strongly negatively related to the mother's value of time, as measured
by her wage if she is in the labor force" (Becker, 1974, p. 318). Evidence
in support of this proposition [see Mincer, 1963; De Tray, 1974; Ben Porath
1974 for examples] is regarded as vindication of the economic approach to
fertility behaviour. T. W. Schultz states: '"[T]he negative effects of
increases in the price of the mother's time on the number of children leaves
little room for doubt that there is a role for economics in analyzing
fertility" (1974b, p. 9).

In this paper we call into question the conventional wisdom that
children are female-time intensive.1 Although this may be true of pre-
school children, observation suggests that as children mature they become
increasingly goods intensive, so that in a lifetime context the factor
intensity of children is not obvious a priori. Evidence from the 1971

Canadian Census indicates that, controlling for lifetime labour force

1



participation, an increase in the lifetime value of the mother's time
raises the number of children, implying that children are not factor-

intensive in mother's time. Our results suggest an alternative explanation of

the observed inverse relationship between women's wages (or education) and
family size as the outcome of the interaction between women's lifetime =
labour supply and fertility behaviour. 1In addition we present evidence that
the fimes of spouses are complements in the household (non-market) sector
of the economy, |

In the following section we present the theoretical model which
forms the basis for our empirical investigation. In the standard one-~
period lifetime household production model the family is supposed to maximize,
subject to its budget constraint, a utility function which depends on
family size and the family's consumption of goods and leisure. The solution
to this problem yields a demand function for numbers of children and .
labour supply functions for family members which depend on non-labour income,
wage rates and prices. Following the work of Willis (1974) and Kneisner
(1976) we distinguish between two groups of families (''regimes"): those in
which the wife works in the labour market and families where the wife allocates
her time entirely to the household. Willis has shown that the determinants
of fertility differ between these two groups. More recently, Kneisner has
shown that the husband's labour supply functions differ according to whether
the wife is working or not and that these differences indicate whether the
leisure of husbands and wives are complements or substitutes. Our model
integrates the insights of Willis and Kneisner. Willis treats fertility
as endogenous but takes the husband's labour supply as given, while Kneismer

takes the family's fertility as exogenously determined and concentrates
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exclusively on the joint determination of husband's and wife's labour supply.
In the model presented in Section 2 both the lifetime labour supplies of
husband and wife and completed family size are jointly determined.

Section 3 presents empirical estimates of the model using data from
the 1971 Canadian Census. In accordance with the lifetime focus of the
theory, information on whether the wife ever participated in the labour
market is used to estimate parameters of the wife's lifetime labour supply
schedule. In contrast to previous empirical work our estimates employ
lifetime measures. Completed family size and husband's lifetime labour supply
are related to lifetime wage rates. The subsamples of families where the
wife ever worked and never worked are used to estimate separate fertility
and husband's labour supply schedules, while controlling for the fact that
families self-select into one of the two regimes. The coefficients of
these equations are predicted to differ according to whether the value of
the wife's time is held constant. The results obtained using lifetime
participation to partition the sample and lifetime wage variables differ
dramatically from those obtained using current labour force participation

and current wage rates.

2, A TWO REGIME MODEL OF LIFETIME FAMILY IABOUR SUPPLY AND FERTILITY
Consider a husband-wife family at the date of marriage, endowed

with perfect foresight, maximizing a one-period utility function defined

over their remaining joint lifetime:

@ U = u(N,Q,2)

where N represents the number of children born to the couple, Q represents

an index of the average well-being of their offspring termed child '"quality"

(De Tray, 1974; Willis, 1974; Becker and Lewis, 1974), and Z represents a composite



of all other utility-yielding commodities. Adopting the household production
approach, the two groups of commodities--those related to children and

other commodities--are assumed to be produced in the home, using as inputs

market purchased goods and the time of the couple, according to the linear

homogeneous production functions: z
2) C=QN = f(X,Cf,Cm; e) , fe 20

@3) Z = g(y,He,H 3 e) » 8, € 0

Child-related activities (''c¢hild services") are assumed to depend on
the product of the number of children and the average ''quality" per ch:l.ld2
(De Tray, 1974; Willis, 1974). The production function (2) relates lifetime
child services to parental expenditures on child-related goods (X), and inputs
of female time (Cf) and male time (Cm) associated with children. Similarly,
equation (3) relates the composite commodity Z to inputs of goods (y), and
the "leisure" times of husband and wife (Hm and Hf, respectively). The time
inputs of husband and wife may be either (met) substitutes or complements
in the production of either commodity. The work of Kneisner (1976) suggests
that complementarity between the non-market times of spouses should not be
ruled out a priori.3 The last term, e, in equations (2)-(3) represents
differences across families in 'tastes" regarding children (due to say
differences in parental altruism or time preference) or in relative 'home
productivity" in the production of child-related commodities versus other
commodities.

The family faces the following expenditure and time constraints:

%) Iy = vV + waf + mem = Pxx + Pyy
(51) T, = L+ C. + H L. 20 :

(511) T, =L +C +H , L >0, T =T =T
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where I, represents the family's lifetime income, V is lifetime non-labour
income, L and we are the lifetime wage rates of the husband and wife

(respectively) determined by factors such as ability, schooling, and lifetime

luck in the labour market, all of which are assumed exogenous. Px and Py
represent the prices of goods x and y. In equation (5) T represents the
exogenous length of the marital lifetime. The optimal allocation of each
gpouse 's time is assumed to result in all husbands working in the labour
market at some point in the lifetime, but not necessarily all the wives.
Since the husband always works, the time constraint (5ii) can be substituted

into the expenditure constraint (4) to give:

(6) V4wl +w T = Px + Pyy tw B + LA
The problem facing the couple is to maximize (1) subject
to (2), (3), (51) and (6). For purposes of exposition, however, it is con-
venient to consider a special case in which the utility function (1) is of the
form:
) U = 1(\,2)
and to assume that child quality is exogenously determined from the point of
view of the individual family (i.e., Q = Q).”
Substituting equations (2) and (3) into (1)! and maximizing subject to

(51) and (6) yields the first-order conditions:

w 6
(71) 1c-=«—x- =-E'=-f—'E11‘
Y f fc ‘ch c
m f
Uz E‘L wm Gf
(7ii) - = S e T e E T
Y g g Yg z
y Hm Hf
6

(71i1) w, S



where Uj is the marginal utility of commodity j, fi and g, are the marginal
products of inputs i and k in commodities C and Z (respectively), ¥ is the

marginal utility of income and &_ is the marginal utility of wife's time.

£
The first-order conditions (7i) and (7ii) define the shadow prices of commo-
dities T, and “é’ so that the marginal rate of substitution between child
services and other commodities is equated to the ratio of shadow prices
(i.e., Ué/Ué = né/né). Equation (7iii) determines whether the wife will be

a lifetime labour force participant. If atzero hours of work the value of

%
the wife's time in home production [ﬁf/Y = wf(Lf = 0): the wife's “shadow

wage"] exceeds her market wage rate (i.e., the inequality in (7iii) applies)
she will choose not to work in the labour market, and is at a corner solution
with respect to her lifetime labour supply. Conversely, if at zero hours of
work the value of the wife's time in home production is less

than her market wage rate, labour will be supplied to the market until (7iii)
holds as an equality (i.e., w:(Lf >0) = wf). In this case, when the wife

is at an interior solution with respect to her lifetime labour supply, the
value of the wife's home time at the margin is equated to the market wage
rate. These two possibilities of the wife either being a lifetime labour
force participant or not, define the two groups of families (regimes)

whose behavioral response to changes in wages, prices, etc., are predicted'to
differ in systematic ways. In the following subsections the deterﬁinants of

family size (N) and family labour supply for these two groups are examined.

A. Family Labour Supply and Fertility when the Wife
is a Iabour Force Participant

When the wife is a lifetime labour force participant and the value
of her non-market time is equated to the wage rate,equation (5i) can be sub-
stituted into the income constraint (6) to yield the lifetime "full income"™

constraint for the family:

[}
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(8) FE waf + wm'rm +V= Pxx + Pyy + wf(cfﬂlf) + LA (Hm+ Cm)

The first-order conditions (7i)-(7iii) imply demand functions for N and Z
and labour supply functions for both spouses as functions of non-labour
income, wage rates, and prices. Written in log derivative form, in terms

of the underlying behavioral parameters, these demand and supply functions

are;

9 dsaN=5T d VISP + K -KS01d mv + (s5n - s 0®E- KDl mw,
- [0 + K’c‘szo]d in®_+ Sy(0'-1’|n)d i B

(10) dtnz=5,7 daV+ [S[ - (K -K)S 0]d faw + [sinz+ Sco(Kf -Kf)] dfnw,

- J
+ Sx(c-ﬂz)§ dn Px [Sym + KzSco‘]d n Py

£ m f_ £, m_ f
(11) s;d 4n L.= - sVanJ d InvV- [sLanJ+scszcr(1< KK, 1<‘:) + (Kzl(‘:szem c
+ ks Ko ) dnw_

ccec

£ £2 £ £ £ £ a4
+ [ScSzo(Kc-Kz) + Sc (l'Kc)“'f+Kzsz (I-Kz)ef-SLSJT]J] nwe
£ _£ £
+ 8, [8,M+5 0(K-K)) - K 1d B

£ _f £
+ sy[sJTlJ-sco(Kc-Kz) - Kzeyf]d In Py
(12) s‘; dnl = -8 SN d vV
2
+ [scszca(‘c“-x‘:) + K': 5, (k-l(::)pm-!- x‘:sz 1-K)6 - sTsM1d fmw,

f £ _£,,.m_m £
) [SLSKnK+ scsz0 (Kc -Kz) (Kz-Kc) * (KzK‘:Sz me-l' chscl(:jpmf)] d l,nwf
m m
+8_[S, T+ Szo(Kr:-Kz)f Kou _1ddap

m
+ 8, IS Ty Sco(Kl:-Kz) -K’:eym] dfap



= .8 z/F, ST = .
where, 5, ﬁii/F (e.g., §,=", /F, S mem/F, etc.) are shares of the

household 's lifetime full income spent on Z, accounted for by husband‘'s earn-

m
ings, etc.; K:; Pii/njj (e.g., K, =xmem/-rrzz, etc.) are shares of goods and

time in the *full' (time and goods) cost of each commodity; TB is the full
income elasticity of commodity j; o is the elasticity of substitution between

Nand Z in (1)°*; ei and pij are the Hicks-Allen partial elasticities of

3
substitution between inputs i and j in the production of commodity Z, and

C respectively where inputs i and j are (net) substitutes or éomplements as

]

S > A, _ f Y m _ f = m
85 205 0F uyy 205 (1K )DQ =Ko +KRQ . >0, (1K )u _K’c‘pr+ Kup >0

z yf f
and (1-K%e=x"g +xk°
Z' m Z ym

- m - {'\ .
qu >0, (1 Kb)“h— Kipkm+ Kz“hf > 0; are the own

elasticities of substitution between the time inputs of each spouse and the

Z

. = refa . f
other inputs in (3) and (2) (Allen 1938, pp. 502-5); SJnJ==[KcScTh+'KzSzTE]’

is the full income elasticity of demand for wife's non-market time (J=C_+ Hf),

£
which will be positive as long as the female-time intensive commodity is not
strongly inferior. Similarly SKHKEE[KSScTE+‘K:Sznz] is the full income
elasticity of demand for the husband's non-market time (K==Cm+ Hm)°

Equation (9) represents the fertility demand equation for families
in which the wife is a labour force participant. This equation yields standard
predictions if conventional assumptions are made. If numbers of children are
normal an increase in non-labour income is predicted to raise family size.
However empirical support for this proposition has been mixed, due possibly
to difficulties in measuring the appropriate variable or perhaps because
of the interaction of quality and quantity dimensions of choice.5 If
children are less time-intensive in the husband's time than other commodities
(d.e., Kz > K:), then an increase in the husband's wage will lead to

substitution away from other commodities and towards children.6 If this

substitution effect dominates the (possibly negative) income effect numbers

-
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of children will increase in response to higher husband's wages. Exactly
the same predictions apply to the effect of wife's wages if children are
not female-time intensive. However, typically it has been assumed that

the time of the mother is a major cost in having and rearing children,7

so that higher womeds‘wages raise the marginal cost of children leading to
a negative substitution effect. The finding of an inverse relationship
between women's wages or education has been taken as evidence in support

of this proposition concerning the time-intensity of childfen. However our

empirical results, reported below, cast doubt on this conventional interpreta-

tion.

Regarding the labour supply schedules (11) and (12) the own wage
elasticities are in general ambiguous. An increase in the wage rate of one
spouse raises the shadow price of the commodity which is intemsive in that
spouse 's non-market time and also leads to substitution away from that
spouse's time in the production of commodities. Whether the labour supply
of that spouse increases or decreases depends on whether substitution in
consumption and production offsets the opposing income effect which augments
the demand for non-market time.8 The *stylized fact' that the labour supply

of married men is backward bending while that of married women is upward sloping,

has been interpreted as indicating that the income effect dominates for men
and the substitution effect for women.9

The cross-wage elasticities in (11) and (12) contain three terms:
an income effect, substitution in consumption between commodities and
substitution in production. Under fairly weak conditions the income effect
of an increase in the wage of one spouse reduces the amount of labour supplied
to the market by the other spouse (see footnote 8). The remaining substitution

effects are in general ambiguous. An increase in the wage of the wife raises the
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marginal cost of the commodity which is intensive in the wife's time.
Whether this increases or reduces the husband's labour supply depends on
whether the husband's time is used intensively in the same commodity which
is female-time intensive.lo If husband's and wife's time are complements’in
the sense that the time igputs of both spouses are employed intensively in
the production of the same commodity, then substitution between commodities
resulting from an increase in the wife's wage, reduces the husband's labour
supply. Conversely if the ranking of commodities by the tiﬁe-intensity of
spouses times differ this substitution effect will increase the husband's
labour supply. The final term represents the effects of substitution in
production: the weighted average of the substitution between time inputs
in the production of each commodity (qu and phf)- If the non-market times
of spouses are substitutes this latter term will be positive, tending to
produce a negative cross-wage elasticity. However if the non-market times
of spouses are complements in production this latter term will be positive.
In summary, under the conventional assumptions that the non-market times

of spouses are normal, that the ranking of commodities by time-intensity
differs between spouses and the time inputs of husbands and wives are
substitutes in household production (see, e.g., Carliner, et al., 1980),
the cross-wage elasticities are predicted to be negative. However if the
times of spouses are complements either in consumption or ptoduqtion, a
possibility suggested by the work of Kneisner (1976), the cross-wage

elasticity may be positive.11
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B. Family Labour Supply and Fertility when the Wife is a
Non-Labour Force Participant

Next, consider the demand for children and husband 's labour supply

when the wife is a non-labour force participant. The predicted elasticities
for this regime may be compared with those just presented for families in
which the wife works at some point in the marital lifetime. In order to
facilitate this comparison, equations (9), (11) and (12) are re-written

in more compact notation:

+ d /inP
dZnV-l-Smd.@nwm-l-Emdznwfi-SNPd.zan SNP n v

9)* dinN=¢€
Nv m £ X y

(11)*' d in Lf= va d in V+€fwmd in wm-l-wafd in we +8fod dn ch +8ny d /n Ve

d£nV+8md£nwm+8md£nwf+6de in Px-l-EJmP dznl’y

(12)' dfnLs=E
m m £ X y

mV

where ENj is the (gross) elasticity of fertility with respect to j and st is the
(gross) elasticity of the labour supply of individual j (j=m,f) with respect to K.
Equations (9)-(12) relate these elasticities to the underlying behavioral para-
meters.

When the wife is a lifetime non-labour force participant, allocating all

of her time to the non-market sector,‘her time is supplied perfectly inelastically

to the home. Under these conditions equation (11)', rather than determining the

allocation of the wife's time between the home and the market, determines the
shadow wage, w: at which the wife would be indifferent between working one
hour in the labour market and specializing entirely in the home. Thus the
wife's shadow wage is jointly determined together with fertility and the
husband 's labour supply. Since the demand for the wife's time in the home

depends on non-labour income, the husband's wage and prices, these variables

enter as determinants of the shadow price of the wife's time:
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(13) 4 falwg(L=0)] = - €3, ) gy d sV HEL

d in wm>+'€
£ m

din B +E.,d In Py}

£P £P
X y

where E;W > 0 is the compensated own-wage elasticity of female labour supply.
Acfording to the first-order condition (7iii), whether the wife ever
works in the labour market depends on a comparison between the market wage
and the shadow price of the wife's time evaluated at zero hours of work w:(Lf= 0).
Given a distribution of the unobserved taste or home productivity parameter e,
the probability of observing a woman in the market depends on the observed
determinants of Ve and w:(Lf= 0). An increase in the wife's productivity in
the labour market, and therefore her wage rate, increases the probability
that she will be observed working. Since the exogenous variables in (13)
influence the shadow wage these variables also affect the probability of the
wife working. For women whose shadow wage is only slightly above their market

wage, a change in an exogenous factor which decreases the shadow price of her

time will cause her to become a labour force participant. Although the equation

relating the probability of participation to these exogenous variables is
not a labour supply schedule its parameters are related to those of (12)'
and contain some information concerning the behavioral parameters of the
model. For example, assuming the wife's home time is a normal good GSfV'<O)
an increase in non-labour income raises the shadow wage and hence reduces
the probability of labour force participation. Similarly, if the non-market
times of husband and wife are substitutes both in consumption (havihg
opposite factor intensities) and in production (in terms of elasticities

of substitution emf’ Bog > 0), so that Cme< 0, the probability of a wife
working would be inversely related to her husband's wage rate. However, if
the non-market times of spouses were sufficiently strong complements either

in consumption (having the same factor intensities) or in production, the

cross~wage elasticity wa could be positive so that an increase in the
m

13
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husband's wage could lower the wife's shadow wage and therefore raise the

probability that the wife works. Empirical evidence concerning these
predictions is presented in Section 3,

Changes in the wife's market wage that do not cause the wife to
enter the labour force have no effect on commodity demands, family expenditures
or the allocation of the time of family members, For families in which the
wife is a non-labour force participant, the price of the wife's time is

*
her endogenous shadow wage: w The demand for children and the husband's

f.

labour supply schedule expressed in terms of the exogenous variables are:

c [
Smf SNWf
) dmN=[E - —FCldmVeEy - F=E, 1diav,
wa m sfw m
f £
c g
Smf Mg d inP
-l-[SNP ey Sﬂ, 1d 4n Px+[€NP -E,c Eﬂ,] n
x wa y £ y
£ £
e g€
v p
(5) dmL= tsmv- S st]d InV+[E -—c——efw Jd dnw
£ m wa m
£ £
Cc
&:Wf Sucm
£
+[€mP -Sc SfP]d.Gan-l-[SmP gc SfP]dznPy
X fwf X y fwf y

where the superscript c denotes a compensated elasticity. The following pre-

dictions can be made concerning the compensated elasticities which appear in
c S fz £ _c £f _f
> - -
; o, SNWf >0 as Kc < Kz’ [ f< 0 if sign (Kc Kz) = =gign
c £ _f m
g b >0, smwf> 0 1f sign (K -K ) =sign(K -K ) and 8 ., . <0

c

(14) and (15): wa

(K:'-x‘: ) and @
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otherwise this cross-wage elasticity is ambiguous in sign.

The coefficients of these equations, which represent the total effect

(o

of changes in the exogenous variables on fertility and labour supply, are
composed of two terms, The first term is the direct effect of a change in
the exogenous variable on the dependent variable, assuming the constraint

on the supply of the wife's time to the home is not binding (and hence the
wife's shadow price of time is constant), and corresponds to the elasticities
in equations (9)' and (12)', The second term reflects the effect of the con-
straint, that all the wife's time is supplied inelastically to the home, This
additional constraint, not binding on families with working wives, results

in additional terms reflecting the simultaneous determination of the fertility,
 husband's labour supply and wife's shadow price of time. Because of these
additional terms the elasticities in equations (14) and (15) for families
with non-working wives are predicted to differ systematically from the
corresponding elasticities in equations (9)' and (12)' for households with

working wives.12

C. Inferences from a Comparison of Fertility and Hugband's Labour Supply
in the Two Regimes

Inferences regarding the time intensity of children and the sub-
stitutability (complementarity) of husband's and wife's time may be made
from a comparison of (14) and (15) with (9)' and (12)'., Consider first the
time intensity of children., The coefficients on the male wage rate in

1 s c c . c
(9)' and (14) differ by the term {-(SNWfowm)/waf}, since waf > 0, the sign
of this additional term in the equation for families with non-participating
wives is given by sign{-(&c €. )}. Thus, given the sign of € from
wa fwm fwm

estimation of the wife's probability of participation, a comparison of the

male wage coefficients in the fertility equations under the two regimes
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permits the inference of the sign of S;Wf, and hence the female time intensify
of children. Willis (1974) noted the possibility that family size may be
positively related to husbands' wages for families with working wives and
inversely related for families with non-working wives, based on the assumptions
of female time intensity of children and substitutability between male and
female time (i.e, €§wf < 0). Notice, however, that exactly the same result
could occur if husband's and wife's times are sufficiently strong complements

that wa > 0 and children are not female time intensive so that S;W >0,
f 3

Given the estimates presented in section 3 below it is possible to distinguish
between these two cases., Similar inferences follow from a comparison of the
non-labour income coefficient under the two regimes.13 A more direct inference
regarding the female time intensity of children may be made from the sign of
the wife's wage coefficient in (9)' if normality of N is assumed,

In a similar fashion inferences may be made regarding the substitutability
of husband's and wife's time by comparing the own wage elasticity of the
husband's labour supply schedule in the two regimes. Since ng > 0, the
sign of the additional term in the male wage coefficient in (ISf as compared
to (12) is given by sign[-(€:wf8fwm?]. Given the sign of wam from the estima-
tion of the wife's participation'probability, a comparison of the own=-wage
elasticities for the two groups of married men [equations (12)' and (15)]
indicates the sign of the compensated cross-wage elasticity, S:Wf. Based on
a comparison of this type, Kneisner (1976) found that the compensated cross-
wage elasticity was positive, In the context of the model presented above
such a finding would imply that the non-market times of spouses are

complements either in consumption (having the same ranking of factor intensities)

or in production or both,
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3. ECONOMETRIC SPECIFICATION

The data used to test the theoretical predictions derived in the last
section are the 1/100 family file of the 1971 Canadian Census. The sample
was restricted to married women aged 35-60 whose husbands were: employed
in the civilian labour force, with positive earnings, weeks and usual hours

14 This selection ensured completed fertility cohorts with a measure

of work.
of the husband's wage, and resulted in a sample of 17,405 families. The
variables employed in the empirical analysis are described in detail in

Appendix B. They are discussed briefly below.

Since the sample consists of completed fertility cohorts the couple's
lifetime fertility is measured by the number of children (NKIDS). Previous
studies (e.g., Cain and Dooley, 1976; Fleisher and Rhodes, 1979; Carliner,
et al., 1980) have typically employed measures of current wage rates for
men and working women and current labour supply (annual hours for both
spouses and the current labour force participation status of wives). Ad hoc
hypotheses are required to relate these current variables to the theoretical
model of lifetime fertility and lifetime labour supply. This study departs from
previous empirical work in the use of measures of wage rates and labour supply
vhich correspond more closely to the theoretical lifetime concepts. Results
using measures of current wages and labour supply are presented for purposes
of comparison. In order to compute lifetime wages, wage -experience- profiles were
estimated for men and women which vary by education, language and immigrant
status-~-characteristics which are assumed exogenm.ts.]5 The discounted
present value of these profiles, adjusted for secular economic growth, are
used to represent lifetime wage rates for men and for women who worked in the

labour force at some point in their lifetime,

i»
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In contrast to other large data sets (e.g., the U.S. census) the
1971 Canadian census contains a direct measure of lifetime labour supply:
whether or not the wife ever worked in the labour market. In the sample
used in this study over 20% of married women reported that they had never
worked in the labour market.16 This information on lifetime labour force
participation is used in a number of ways. First the determinants of lifetime
labour force participation are analyzed, providing insight into the underlying
parameters of the lifetime model, and the results are contrasted with the
determinants of current (1970) labour force participation. Second the
lifetime labour force participation variable is used to distinguish between
families with working and non-working wives, This permits a direct test
of the predictions of Willis and Kneisner that the fertility and husband's
labour supply of the two groups differ according to whether or not the value
of the wife's time is held constant., These differences come about because
in the case of non-working women the female market wage rate is an "irrelevant
price", whereas for working women it is the shadow price of time. In the
one-period lifetime models of Willis and Kneisner the female wage is only

an irrelevant price if the wife never works in the lifetime. Thus in testing

for the predicted differences in behavior of the two types of family, the
appropriate partition into the two regimes is according to whether the wife

ever works in the market, rather than whether she happened to be working "last
month" or "last year", as is currently the case in the literature (Kneisner,
1976) . Many wives who are lifetime market participants will be out of the market
for some periods of their lifetime, therefore the classification of families

into the two regimes on the basis of current data is particularly suspect since
it will tend to pick up life cycle or timing effects rather than lifetime regime

effects, Thirdly, the correction procedures for sample selection bias proposed
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by Heckman (1976, 1979) are implemented to permit the appropriate
comparison between the two groups of families,

The econometric specification is an endogenous switching model

i

of the type discussed in Poirier and Ruud (1981) which is estimated using
the procedure developed by Heckman (1976, 1979). Letting bars denote

the regime of non-participation by the wife, the model for family i is

a7n N, =X_B.+1U
TRty
(18) N '}%E + Ty
i
19) Ly =Xy By + Uy
i i i
(20) IM =iM'M+EM
1 1 i
*
1) L, =X B, +U
£, x1.11. L, )
*
(22) Pi =1 if Lf >0
*i -
=0 if Lf <0
i

where Ni and ﬁ; represent desired family sizes in the two states, XN and
i
XN are the vectors of exogenous variables in (9)' and (14) respectively,

B and B are the corresponding coefficient vectors, and UN and UN are
i i

the respective disturbances (which may be identical) reflecting omitted
variables summarized by e in equations (2)-(3). Similarly, (19) and (20)
correspond to equations (12)' and (15) in the previous section, In

*
equation (21), Lf is desired labour supply of the wife, which depends
i
on the determinants of the shadow wage and market wage (XL ). Desired
i
lifetime labour supply of the wife is not observed; however, we observe
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whether it exceeds or falls short of zero--i,e,, whether the wife participates

or not, This is represented in (22) by P, which equals unity if the wife

i

participates and zero otherwise, In addition, the indicator P, specifies

i
the observability of (18)-(20), i.e. we observe:

3
o—
Ni'XNiBNJ'UNi
s £ P =1
[o]
=X B, +U
LMi xMiM M|
o = = .=
Ny =Xy By + Uy,
. ) i£ P, =0
1‘1?1 =§MEM+EM
i i i

The statistical specification is:

[Ug 2Ty » Uy » Uy > Up 1/ ~N0,E)  151,2,..0,T
i i i i i
are independently distributed where € is a positive definite matrix with non-

zero off diagonal elements. Consistent estimates of the coefficient vectors
BN’ E&, BM, Bﬁ may be obtained by noting that the conditional (or regime)

regression functions may be written:

o CT.UNUL
E[NilPi =1] =K By t—I— M
i Uﬁau i
LL
g,
U=U
- - N°L
EING |2, = 0] =Xy B =T Ay
i o, =2 i



*
20, £))

=T %
i l-F(XLiBL)

*
205, By)
A

x> M
LR By

where A, = B

where f is the standard normal p.d.f., F is the standard normal c.d.f. and

*

BL is the normalized value of BL. The two-step procedure of Heckman (1976,
1979) may be applied using a probit analysis of (21)-(22) to estimate LA and

i

XB and including these estimates in the censored OLS regressions of (17)-(20).
i

In the absence of direct measures of lifetime hours of work of husbands, a

crude measure was constructed by multiplying 1970 hours of work by the number of

potential working years between the completion of schooling and retirement.
Although less than ideal this measure incorporates the fact that, with a
given date of retirement, individuals with greater investments in schooling
collect the returns to their human capital investment over a shorter working
career. In order to control for the distribution of lifetime hours over

the life cycle, concerning which the theoretical model is silent, -

the ages of both spouses are included in the estimating equations.

In order to estimate the model, a specification of the determinants
of the prices of the goods inputs: Px and Py’ in terms of observable
variables is required. Since the marital lifetimes of different couples
commence and terminate at different dates, and prices are expected to vary

over time, the average prices of goods faced by couples over their
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lifetimes will differ across cohorts. Hence the ages of both spouses are
introduced as determinants of market prices. Prices may also differ across
regions and between rural and urban areas reflecting differences in taxes,
transportation costs and the prices of local amenities. In general not
only absolute prices but also the price of child related goods relative to

other goods (Px/Py) will vary across cohorts and with location. In particular

it is often hypothesized that the cost of raising childrenm is successively

lower in small towns, in rural areas, and on farms as compared to cities

(e.g., Rosenzweig and Evenson 1977). Because the psychic marginal cost of
using efficient birth techniques to prevent conception may be higher for
Catholics, it is also hypothesized that the cost of having children is

lower for Catholics than non-Catholics. The specification is thus:

Py =k (Age, Region, Urban/Rural)
(16) Px = z (Age, Region, Urban/Rural, Catholic)
Px/Py =m (Age, Region, Urban/Rural, Catholic)

Additional variables are introduced in the regressions to control for

differences in 'tastes' and/or 'home productivity'. The religion, language and

immigration variables may be interpreted in this manner. More generally
the immigration variable may reflect the fact that immigrant couples
faced different constraints than the native-born at some point- in their

lifetime. Lastly, a dummy variable is introduced to distinguish families

in which at least one spouse has been married more than once. The

fertility and labour.supply of such couples may differ from once-married

couples, due to their divergent past experience. For example the presence

of children from a previous marriage may affect fertility in subsequent

1
marriages.
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4, EMPIRICAL RESULTS

The first stage in the estimation of the coefficient vectors in
the fertility and husband*s labour supply equations in the two regimes is
the eétimation of the probability of a family with given observed char-
acteristics being in a particular regime--i.e., the probability of labour
force participation. The second stage consists of estimating the fertility
and husband's labour supply within each regime. The empirical results are
considered in turn below.

A. labour Force Participation

Table 1 reports the probit estimates of the coefficient vector 5:,
indicating the effect of the exogenous variable on the probability of a wife
ever participating in the market (LTLFP). For purposes of comparison results
are also presented for current participation (LFP70). The most striking result
is that an increase in the husband's lifetime wage (column 1) or education
(up to high school, column 2) increases the probability that the wife will
ever work. This finding in the lifetime participation equations implies a
positive cross-wage elasticity--complementarity--in the lifetime model.

In contrast, in the current participation equations (colums 3 and 4)

an increase in the husband's current wage or schooling reduces the

probability of the wife currently working. These results indicate that
current participation is a poor proxy for lifetime participation and
represents a markedly different dimension of labour supply. The lifetime par-
ticipation equation represents the "true" participation equation for the
entire sample, i.e., indicating the probability of being in a lifetime corner
solution with respect to labour supply. However, the current participation
equation reflects two choices: The decision to ever participate in the

lifetime and also, amongst lifetime labour force participants, the decision



23

Table 1; ILifetime and Current Labour Force Participation

Reg. No. a 2) 3) 4)
Dependent Var. LTLFP LTLFP LFP70 LFP70
LTWAGE* 0.207
[7.113]
WAGE70* -0.112
[15.275]
Husband s
Schooling:
SCHHS 0.009 -0.007
[6.685] [3.661]
COLNo Deg -0.001 -0.005
[0.241] [0.651]
COLDeg 0.002 -0.035
[0.517] [9.335]
Wifets Schooling:
SCHHS 0.024 0.023 0.025 0.027
[18.102] [16.296] [13.924] [13.461]
COLNo Deg 0.003 0.005 0.029 0.041
[0.422] [0.593] [3.459] [4.738]
COLDeg 0.013 0.018. 0.026 0.041
[L.765] [2.337] [3.970] [5.999]
LIV - .0001 - .0001
[0.619] [0.380]
v70 . = .0003 -~ .0006
[L.152] [2.055]
Region:
NFL -0.076 =-0.077 -0.225 0.210
[3.816] [3.853] [7.543] [7.055]
ATL -0.076 =-0.076 -0.100 -0.080
[6.087] [6.067] [5.767] [4.612]
QUE -0.066 -0.065 -0.146 -0.136
[6.682] [6.582]. [L0.647] [9.938]
PR -0.003 -0.005 -0.016 -0.004
[0.328] [0.449]. [1.345] [0.372]
BC -0.019 -0.020 -0.054 -0.059

[1.777) [1.853] [4.111] [4.559]



Table 1 (cont'd.)

Reg. No.

Dependent Var.
Urban/Rural:

TOWN

RNF

FARM

Language:
. FR

OTHLANG

FRSP

OTHIANGSP

Religion:
CATH

JEW
CATHSP

JEWSP

AGE
AGESQ
AGESP
AGESPSQ

IMMIG

SECMAR

L

N

N of limits

@)
LTLFP

-0.037
[4.834])

-0.058
[6.718]

-0.024
[1.392]

-0.064
[4.065]

0.008
[0.483]

-0.060
[3.830]

-0.038
[2.580]

-0.022
[1.624]

0.048
[0.601]

-0.022
[1.649]

-0.051
[0.654]
-0.007
[1.364]

.00009
[1.579]

0.025
[3.389]
-0.0003
[3.876]

-0.001
[1.479]

0.040
[3.510]

2770.52
17405

3525

2)
LTLFP

-0.037
[4.879]

-0.058
[6.755]

-0.024
[1.380]

-0.069
[4.393]

-0.0L0
[0.624]

-0.063
[3.955]

"00 035
[2.319]

-0.020
[1.468]

0.047
[0.593]

-0.022
[1.603]

-0.052
[0.661]
-0.011

[1.989]

.00009
[1.579]

0.024
[3.317]
-0.00003

[3.815]

-0.001
[1.459]

0.040
[3.519]

2769.87
17405

3525
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3) %)
LFP70  LFP70
-0.033 -0.027
[3.191] [2.668]
-0.086 -0.072
[7.156]1 [6.053]
-0.00L  0.027
[0.035] [1.161]
-0.034 -0.029
[1.563] [1.335]
0.012  0.012
[0.645] [0.658]
-0.028 -0.026
[1.266] [1.189]
0.020  0.028
[1.128] [L.565]
-0.0L0 -0.013
[0.569] [0.783]
-0.004 -0.025
[0.048] [0.284]
-0.005 -0.008
[0.320] [0.470]
0.002  0.0Ll4
[0.020] [0.160]
0.006  0.003
[0.781] [0.369]
- .00003 .000003
[0.396] [0.043]
0.064  0.064
[6.568] [6.524]
- .0007 - .0007
[7.139] [7.101]
0.028  0.034
[2.470] [2.970]
0.046  0.047
[3.280] [3.360]
1355.06 1245.95
17405 17405
9868 9868
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Table 1 (cont'd.)

Notes to Table 1

1.

% designates natural logarithm of variable entered.

Absolute value of asymptotic t-statistic reported in parentheses.
All equations included constant not reported.

Probit equations estimated by maximum likelihood. Reported

coefficients are the marginal effects of the independent
variables evaluated at the mean.
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whether or not to participate in the current period, that is the timing

of lifetime labour supply over the life cycle. The coefficients of the

current labour force participation equation may tell us little concerning

the determinants of the lifetime decision.

The other variables display a similar effect on both participation
measures with a few exceptions. An additional year of schooling by the wife
increases the probability that the wife will ever work and also that she
worked in 1970, presumably because schooling increases market‘productivity
relative to home productivity. However an additional year of college for women
without a college degree does not significantly affect lifetime participation.
The wife's age variables imply an inverse 'U' relationship between both
participation measures and age which is explicable in terms of the interaction
of life cycle factors and secular trends. Women in Ontario and the prairie
provinces display higher participation rates than women elsewhere. Lastly,
differences in lifetime participation rates across language groups are more
marked than differences in current participation. Other things equal we
find no significant differences across language groups in current labour
force participation.18 However, if either spouse has a French mother tongue
or if the wife's mother tongue is neither official la.nguage,]9 this lowers
the probability that the wife will ever work.

B. Fertility _

Table 2 columns (3) and (5) present the estimates of ﬁN and EN’ the
coefficient vectors from the fertility equations for families with a lifetime
participant wife and a lifetime non-participant wife, respectively. In
column (4) wife's education is used in place of the constructed proxy for
the wife's lifetime wage. The lambda regressors, A, and A, are included to

correct for the self-selection into the two regimes and the high significance
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level of the XA coefficient indicates that selection bias would be present
if the effect of the endogenous switching between regimes was ignored.
Indeed, estimates of the important coefficients are sensitive to the in-
clusion of these correction factors. The most interesting finding is that,
controlling for selection, an increase in the wife's wage rate increases
completed family size (column 3), though the significance level of the
coefficient is only 6 percent. This contrasts dramatically with the
standard finding of a strong negative effect of the wife's wage on completed
family size,usually attributed to the assumed female time intensity of
children, and suggests on the contrary that children may not be intensive in
female time. The female wage coefficient reflects both an income and a
substitution effect. In principle the sign of the income effect could be
obtained from the sign of the coefficient on non-labour income (LTV).
However the unreliability of non-labour income measures renders the estimate
suspect.

As noted earlier, since the sign of the difference in the husband's
wage coefficient in the two regions is given by sign{-(C;wgﬂwa)}, an indirect

inference on the wife's time intensity may be made given the sign of wa
N

from the probit analysis. For families with working wives the male wage coeffi-
clent is positive and significant (t=3.59) while those with non-working wives
have a negative coefficient (t=l1.924). This conforms to the prediction of
Willis (1974). However, given the positive probit estimate of waM, the differ-

[

Ne > 0. Hence, the

£
underlying mechanism is not that proposed by Willis--substitutability of

ence in the coefficients on husband's wage implies that £

husband's and wife's time and femaletime intensity of children--but rather

is the converse--complementarity of husband's and wife's time and non-female
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time intensity of children.

These results are sensitive to the inclusion of the correction factors
for censoring, and more generally to the sample partitioning by whether or
not the wife ever works.2’ Columns (7)-(10), for example, present results
when the sample is partitioned by current participation status of the
wife. The wife's wage rate (or education) now has the usual negative effect
on fertility and the difference in the husband's wage coefficient across
regimes all but disappears. This is expected since partitioning the sample
by current participation status does not classify the sample according
to whether (9)' or (14) is the relevant fertility equation. For all current
participants the lifetime participant's fertility equation (9)' is the rele-
vant one. For non-current participants approximately 607 are lifetime par-
ticipants and 407 non-participants, hence their equation will be a combination
of (9)' and (14). Similar reasoning predicts that education as a proxy
for tﬁe wife's wage rate will have the same effect for 607 of current non-
participants as for current participants. This is confirmed by the similarity
of the wife's schooling coefficients in (8) and (10) to the wife's wage
coefficient in (7).

If wife's education is a proxy for the wife's wage then for lifetime
participants education should have the same effect as wife's lifetime wage
(columns (3) and (4)). 1In contrast for lifetime non-lébour forée participants
(column 6) wife's education should be irrelevant and in particular need not
have the same direction of effect as the wife's wage rate for the participants
sample. We find that wife's education is not significant for either group
(columns 4 and 6). Also presented for comparison (columns 1 and 2) is a
"gtandard" fertility equation for the full sample. This exhibits the usual

negative effect of wife's education on family size (see, for example, Ben Porath
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1974). The results above, however, suggest that this negative relation is
due to a complex interaction between schooling participation and fertility
that results from switching between participation regimes with significantly
different fertility equations. A possible alternative explanation is that
the censoring factors ()LA and )\B) are capturing non-linear terms in wife's
schooling, or wage rate.ZTHuwever, experiments with more flexible functional
forms in the censored regressions always yielded positive partial‘effects

of the wife's education or wage rate.

The remaining fertility results, broadly common to all samples may be
summarized as follows: The non-labour income variables are negative and
significant. However the imperfect nature of these proxy variables makes
the interpretation of this finding difficult (see also Table 3 below). Holding
the characteristics of both spouses constant, couples in Newfoundland,
the Maritimes and the Prairie Provinces have significantly higher fertility,
and couples in Quebec significantly lower fertility than families in Ontario
or British Columbia. Other things equal, households in small cities (TOWN),
rural non-farm and farm locations have successively more children, which may
reflect differences in the relative price of child-related goods. If either
spouse is Catholic this is associated with greater family size. Fertility also
differs significantly between language groups.22 If the husband has a French
mother tongue this is associated with more children; however a Frenéh language
mother tongue of the wife has no significant effect on fertility. If the wife
has neither an English nor French mother tongue (OTHLANGSP) this is associated
‘with lower fertility. This language effect may be acting as a proxy for the
immigrant status of the wife, since the immigrant status of the husband is
also associated with fewer children. The SECMAR variable indicates that the

fact that one spouse has been married previously reduces marital fertility.
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Lastly the vector of age variables is significant suggesting that the
cross-section equation is inadequate to account for the secular changes in

fertility.

C. Labour Supply

Columns (2) and (4) in Table 3 present estimates of the coefficient
vectors, BM and EM in the husband's labour supply equations in the two
regimes (12)' and (15).23 Column (3) uses wife's education iﬁ place of the
constructed proxy for the wife's lifetime wage. Of principal interest is
the difference between the own wage coefficients in the two regimes since the

sign of the difference is given by sign{- (Cc Cf )} and given E¢ >0
Mrg tWy M

from the probit analysis, this permits us to infer the sign of S:M . In fact,
£

however, the difference in the coefficients is insignificant, implying neither
complementarity nor substitutability by this indirect test. The effect of

the wife's wage or schooling is negative, though the significance level is low.
The wife's wage coefficient in particular is consistent, given normality of
husband's time, with weak or zero complementarity. These results are in

contrast to the probit estimate of £ £ which suggests strong complementarity.
M

One possible explanation is that the proxy for lifetime male labour supply
is poor, reflecting primarily current labour supply. Again the significant
coefficient XA indicates the presence of endogenous selection. .

For purposes of comparison with the existing literature, Table 3 also
includes estimates of the husband's current labour supply for the two regimes
partitioned by the wife's current labour force status (colummns 7-10). The
estimates in columns (7) and (9) are consistent w;th Kneisner's (1976) findings
of complementarity between husband's and wife's time via the indirect inference

method. The positive coefficient of the wife's wage rate is also consistent
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with this. As in the fertility case, the inclusion of female schooling
as a proxy for the wife's wage rate is expected to be irrelevant for
lifetime non-labour force participants but to be similar to the wife's
wage effect for current non-labour force participants. The results in
columns (5) and (10) confirm these expectations.

Finally, columns (1) and (6) present "standard" husbands labour
supply equations for the total sample using lifetime and current variables,
respectively. For the lifetime variables, the own wage coefficient is nega-
tive and is about twice the (absolute) magnitude of typical estimates using
current measures of labour supply and wage rates (Lewis, 1975). When the
labour supply function is estimated using current variables (column 6), the
own wage elasticity is -0.22, about 2/3 of the estimated lifetime elasticity
(column 1).

Within the framework of the one period model the differences between
lifetime and current labour supply regressions reflect the fact that current
and lifetime hours are different dimensions of labour supply and current and life-
time wage rates are different prices. Estimates based on the full sample (columns 1
and 6) are subject to potential misspecification due to the pooling of different
regimes.

The remaining variables have essentially the same effect across the
samples and may be summarized briefly: The non-labour income variables (LTV
and V70), when significant, often take on the 'incorrect' positive sign.

Rather than conclude that non-market time (‘'leisure') is an inferior good,

we suggest that this may reflect unobserved differences in preferences for
goods versus leisure or in rates of time preferen,ce.z4 Married men in the
Maritimes (NFL and ATL) and British Columbia supply fewer hours to the labour
market than males in Ontario. Males with a rural non-farm location also

work significantly fewer hours than males located in cities. The French
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language variables are seldom significant, however, when they attain signi-
ficance (columns 7, 8 and'10). They indicate that the husbands of families
in which either spouse has a French mother tongue supply less labour to the
market than families with an English mother tongue. Lastly, holding other
characteristics constant we find no significant differences in husband's
labour supply by religion, with the single exception of Jewish husbands

who worked greater hours in 1970 (column 6).

D. Additional Results
Additional tests of our model were performed. Since in the past
fertility patterns have differed significantly between Quebec and the rest of
Canada (see, for example, Rao 1974) and the fraétion of lifetime labour force
participants is also markedly different (see Appendix B), we re-estimated the

model separately for Quebec and the rest of GCanada. The results (not presented

here) in both cases were remarkably similar to those reported in Tables 1-3. An in-

crease in the husband's 1ifetime wage (or schooling) increases the probability that

the wife will ever work, implying complementarity. For lifetime participants,
an increase in the husband's wage increases fertility, while for 1ifetime non-
participants the opposite is true. Furthermore, once we control for self-
selection in lifetime labour force participation, the wife's lifetime wage

(or schooling) has no impact upon completed family size. Thus we find no
convincing evidence that children are female-time intensive.

We have also re-estimated the model restricting the sample to wives
between the ages of 45 and 60. This excludes the younger cohorts of our
sample for whom lifetime labour force participation may be a poor proxy if
never working wives plan to enter the labour force in furute years. In the
over-44 sample, where the mean age of the spouse is 51 years measured 1ifetime

participation should be a good proxy for the true variable. Restricting
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ourselves to this older sample, strengthens our results in a number of
respects: An increase in the husband's lifetime wage raises the proba-
bility of the wife ever working implying complementarity. Correcting for
self-selection, an increase in the husband's lifetime wage raises the
number of children (t=3.57). An increase in the wife's lifetime wage

also raises fertility (t=l.91). Furthermore, if we allow the coefficient
on the wife's wage to differ according to the wife's language group (FRSP),
both wage coefficients are positive and significant at the 5% level. The
estimated elasticity of family size with respect to the wife's lifetime
wage is +0.16 (t=2.216) for non-French women, and +0.36 (t=2.147) for French
women. These results strengthen our garlier conclusion that numbers of

children do not appear to be female-time intensive.

5. SUMMARY AND CONCLUSIONS

The one-period model of completed family size and lifetime labour
supply indicates that the fertility and labour supply behavior of families where
the wife participates in the labour market will differ from that of families
with never participating wives. Systematic differences arise because

families with non-working wives face the additional binding

constraint of an inelastic supply of wife's time to the home. Moreover, a
comparison of these two regimes permits inferences regarding the female time
intensity of children and the substitutability of husband's and wife's time.

In the context of the one-period 1lifetime model, the relevant criterion for
separating families into the two regimes is the lifetime rather than current
participation status. Evidence preseﬁted in Section 4 suggests that when this pro-
cedure is followed considerable doubt is cast on the conventional wisdom that
children are female time intensive. The usual inverse relation found between

the wife's wage or education and completed family size appears to be the result
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of a complex interaction between wage rates, lifetime labour force partici-
pation and fertility. Some support is also found for complementarity between
the home time of the husband and wife, though the evidence is not entirely
consistent: The results of the female participation equation suggest strong .
complementarity, while proxies for the husband's lifetime labour supply suggest
weak or zero complementarity.
In contrast, when the sample is split by current participation of the
wife rather than lifetime participation, the results support the conventional
wisdom concerning the female time intemsity of childrenfsand replicate
Kneisner's finding of complementarity between husband and wife's time. It is
difficult to reconcile these differences within the framework of the one-period
model since it yields no predictions concerning current variables. However,
since the wife's lifetime participation is the correct criterion for allocating -
families to the two regimes under the one-period model, doubt must remain
regarding the female time intensity of children until the current and 1ifetime

results are reconciled.

i
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FOOTNOTES

1

The assumption that children are female-time intensive has been
employed by Mincer, 1963; Willis, 1974; De Tray, 1974; Ben Porath, 1974;
T. P. Schultz, 1974; Becker and lewis, 1974; Hashimoto, 1974; Butz and Ward,

1979; Carliner, et al., 1980 and numerous other researchers.

2Note that this involves a special case of joint production, in
which child inputs produce total quality: combinations of numbers of
children and average "quality" per child. Becker and Tomes (1976) show
that if the family is characterized by "child-neutral" preferences and
there are constant and equal costs of investing in the quality of each

child, then parents will equalize the quality of siblings.

3The assumption is often made that the time of husbands does not
enter as an input in any home-produced commodities and is supplied inelastically
to the market (see, e.g., Willis 1974; Butz and Ward 1979). However we wish
to analyze the labour supply decisions of both spouses and incorporate the
possibility of complementarity betwegn the non-market times of husband and

wife.

4The more general model with the utility function (1), which embodies
quality-quantity interaction [Willis, 1974; Becker and lLewis, 1974] is
analyzed in Appendix A. We indicate at various points in the text the

implications of allowing quality to be endogenously determined.

5See Becker and lewis (1974), Willis (1974) and the Appendix.

6The introduction of quality-quantity interaction qualifies this result

since when both quality and quantity dimensions are being chosen a reduction

in the cost of child commodities may lead to a large increase in quality and
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a reduction in numbers. However if the elasticity of substitution between
child numbers and Z equals or exceeds that between quality and Z (Becker

and Lewis 1974 consider this a 'plausible case' p. 86) then this possibility
is ruled out and a compensated increase in the marginal cost of children

must reduce fertility (see Appendix A). .

7Evidence has been cited in support of this proposition from women's
labour supply regressions which included the number of children and typically
found an inverse relationship [e.g., Willis 1974; De Tray 1974]). However,
when fertility and labour supply are simultaneously determined,the coefficients
from this type of regression do not indicate the time-intensity of children

[see Rosenzweig and Wolpin, 1980].

8This assumes that the non-market time of each spouse is a normal
commodity which will occur as long as the commodity which uses the spouse's

time intensively is not strongly inferior.

9the however that the present model refers to lifetime labour supply
whereas conventional estimates of labour supply functions typically relate
to periods shorter than the lifetime, Empirical results
reported by Nakamura and Nakamura (1981) suggest that the labour supply
schedule of married women both in the U.S. and Canada is backward bending.

1081nce there are three factor inputs if one commodity is factor

intensive in a particular factor it is not necessarily unintensive in either

of the other two factor inputs.

11Reversing the inference, under the maintained hypothesis that the non-

market times of spouses are normal, a positive cross-wage elésticity implies

v

either complementarity in consumption or production or both. Reliable estimates

of the non-labour income and wage coefficients of the fertility equation would
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indicate whether children were intensive or unintensive in the time of each
spouse, indicating complementarity or substitutability in consumption.

12The two sets of fertility and husband's labour supply schedules

could also differ because of departures from log-linearity, which is a
maintained hypothesis. Note however that our model predicts differences
between the fertility and husband's labour supply schedules for the two
regimes which are systematically related to the coefficients of the wife's
labour supply equation.

13The additional binding constraint on women who do not participate

in the labour market therefore offers an alternative explanation to the
quality-quantity interaction model in explaining why numbers of children
may appear to be an inferior commodity. In the opposite case in which
children are not female-time intensive the income elasticity of numbers

of children in families with non-participating wives would exceed that for
families with working wives.

14The exact criteria for inclusion in the sample were: (i) members

of a husband/wife family; (ii) age of wife greater than 34 and less than 60;
(1ii) age of husband greater than 24 and less than 65; (iv) husband employed

in the civilian labour force with wages and salaries being the major source

of his income; (v) husband reported positive earnings in 1970 and positive
usual hours and weeks worked in 1970; (vi) the major source of.the wife's income

was not from self~employment.

15The estimated wage-experience profiles are reported in Appendix B,
note 2. Since the wages of women who work in the labour force are influenced
by their intermittent labour force participation (see Mincer and Polachek, 1974),

the potential wage rates of working women, of given characteristics were
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predicted from wage regressions for single (never married) women whose

labour force attachment is known to be more permanent and for whom .potential
experience (Age-schooling-6) may reasonably approximate actual experience.
The constructed lifetime wage of women should therefore be purged.of much

of thé causation from labour supply to wages (Hall, 1974; Ashenfelter, 1974).

16Thi.s fraction of lifetime non-labour force participants is sizeable

in relation to recent estimates that only 5% of U.S. women in a similar age
range had never worked (Heckman and Willis 1979, Table 4). This difference
reflects historically lower labour force participation rates for women in
Canada.

There are also marked differences within the Canadian population. The
probability that the wife never worked is markedly higher in Quebec (36.7%)
compared to the rest of Canada (14.1%), and for women with a French mother
tongue (40.15%) compared to women with an English mother tongue (11.50%).

We examine these differences in more detail below.

The available measure of lifetime labour force participation differs
from an ideal measure in two ways. First, the theoretical model emphasizes
the decision period since marriage. Thus an unknown fraction of lifetime
labour force participants will have worked prior to marriage but not since.
Secondly the data reflect only past and current decisions but not future
possibilities. An unknown fraction of lifetime non-labour force participants
will enter the labour force ih future years. For these two reasons some
families will be misclassified which will tend to bias the coefficients for

the two subsamples towards equality.

(1]
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1;
7The data do not identify the spouse for whom the present marriage

is a second or higher order marriage. The predicted effect of SECMAR on
fertility is ambiguous a priori. On the one hand the children of others
may be viewed as being of lower 'quality' than own children by one spouse
which may raise the total fertility of a remarried spouse. However, on

the other hand the period between separation/divorce and remarriage and

the deterrent effect of children from previous marriages on the probability
of remarriage (Becker, lLandes and Michael, 1977) would tend to reduce the

fertility of remarried individuals.

1
8This result is consistent with the findings of Carlinmer, et al.

(1980), but differs from the results of Nakamura and Nakamura (1981) who

find that use of the French language in the home reduces the probability

that the wife participates. Note however that we and Carliner et al. (1980)
use mother tongue rather than the language of the home. In a broader context
language in the home should be viewed as endogeﬁous due to language acquisition.
The list of regressors used by the Nakamuras differs substantially from the
list used in the present study.

19The wife's mother tongue other than English or French (OTHLANGSP)

may reflect the immigrant status of the wife more accurately than the immigrant
status of the husband (IMMIG). In Tables 1-3 when significant,_these two

variables enter with the same signs.

20For example when equation (3) is estimated excluding the XA variable

the husband's wage (LIWAGE*) enters with a coefficient of +0.062 (t=1.181)

and the wife's wage (LTWAGESP*) enters with a coefficient of -0.176 (t=6.119),

which suggests children are female-time intensive. However these coefficients

reflect the movement across the distribution of unobserved characteristics as

individuals enter the labour force in response to differences in wage rates

and other variables.
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21As noted by Olsen (1980) there is a general problem of identifiability
when the variables entering the selection rule and the censored regression
are identical since identification then relies on the non-linearity of .
conditional (or sample inclusion) mean of the disturbance and the assumed
linearity in the relation to be estimated of the relation itself. This non-
linearity depends on the disturbance. However, even if it is known that
normality holds,the selection model with a linear relation is indistinguishable
from a non-selection model where the relation takes on the particular non-
linear form of the sum of the linear relation and the non-linear conditional

mean of the disturbance.

22Several of these results contrast with the results reported by

Carliner, et al. (1980). Carliner et al. found that only Newfoundland
exhibited a fertility pattern differing significantly from other provinces ®
and found no significant differences by language. In contrast we find more

significant differences in fertility patterns between provinces/regions and

language groups. Part of this difference reflects the larger sample
size employed here. However most of the language difference is reflected
in the husband's mother tongue, whereas Carliner, et al. include only the
wife's mother tongue.

The gross correlation between language and family size or: residence
in Quebec and family size reflects a series of offsetting factors. Quebec
residence per ge is associated with lower fertility, whereas a French mother

tongue or Roman Catholic religion increases fertility.

3
The regressions for the subsamples correct for the self-gselection

®

of families into regimes with the inclusion of the XA and AB variables.
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24Individuals with a relative preference for goods versus leisure

(or equivalently goods-intensive versus time-intensive commodities) would
tend to work more hours prior to retirement and accumulate larger stocks of
assets (leading to higher non-labour income) in order to finance greater
expenditures during retirement (see Greenberg and Kosters, 1973).

25One suggestion in the literature is that the inverse relationship

between wife's wage and fertility reflects causation from fertility and
concomitant labour force withdrawal to the depreciation of market skills
and consequent lower wages [e.g. see Hall (1974) and Ashenfelter (1974) 1,

Our construction of lifetime wage rates for ever working women attempts

to minimize such reverse causation,
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APPENDIX A

In this Appendix we consider the implications of the interaction of
Quality and Quantity dimensions of choice regarding children for the theoretical
predictions of the model, Maximizing the utility function (1) subject to

(2), (3), (51) and (6) yields first-order conditions of the form:

U, pQ U, PN
=X = =g J X = =

The marginal cost of numbers (nn) is proportional fo the level of child quality
chosen and conversely the marginal cost of quality (nQ) is proportional to the
level of family size (N),

Following Becker and Lewis (1973) define the level of "family resources":

R as

(A2) R = rrNN + nQQ + nzZ = F + nCC.

The demand functions for numbers, quality and consumption in terms of
real family resources and relative marginal costs are:
d4nN = T]n dZnRr -(1-9) oy d)tnnN+ SO'NQ & nnr Q+ szadeznnz
(A3) d4nQ = T|q d!.nRr + SO‘NQ di,nnN -(1- s)o'dean +S ZUQZ‘u'n"Z
d4nZ =1, d4nR  +So., dénmg+ SchZdz nm,

where Rr is family resources (R) deflated by an index of marginal costs,

-(1- SZ)O'Z(Mnn'z

o 1j is the Hicks-Allen partial elasticity of substitution between i and j
in the utility function (1), We assume O

2 0 all ij,(1-8 )c‘rj > 0 are

3

O'QN + SZUNZ; a- S)0'Q = SO'NQ + SZO'QZ;

), where S = nCC/R. 'nj is the "true" income elasticity

ij

the own-elasticites of substitution: (1 - S)-O‘N =8

a- Sz)crz = S(crNz + O'Qz

of the jth commodity, holding marginal costs constant,
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Solving the equations (A3) for changes in N, Q and Z in response to
changes in real full income (F deflated by an index of Ty and nc) gives the

following "observed" income elasticities:

. ) (
@4) T = @-8){N A-50 ) =1 (1-5)5) E 0 as %‘ 2 i S"n:)
_ _ s _1_13 5 (1-8)7
(Rat1) DT = (- 8){My (- 50,0) =T~ 93,3 20 a8 3 2 e 50,
(4ii1) DR = (1-8){n_[1- 250, - 8,00,1 +1 [1-250, - 5,01

@4iv) DT =T ] = (1-8){(1-250 @ g = M) +85 007N, = Oz}

(Adv) DT|z= D'n +S(o D'nq+ D‘]]n]

_ 2
where D = (1 - Scrnq) -(1- S) O'NO'Q >0
In the special case in which N and Q are equally substitutable for Z

(i.e., TNz = GQZ = O'jz) expressions (A4iii)- (A4v) become:

(A4iii)' DT]C = (1- S)(nn+1h)[1-280'nq- Szsz] >0 1f (T]n+Th) >0

(Abiv)’ nﬁh-ﬁnl = (@-8)1-280, -5,0,)( 1) 2 20 as Ty 2 “n
(a4v)’ DT, = (- $)DT), +80,, (N, +1M ) [1-250 -8 Tyz] >0 1f My >0 all

] > 0 which requires [280 +S o..] <1

DEI-ZSO'nq 2%3z

[230 + 5,0 52

4 jZ
i.e., the substitution elasticities (O‘ij) cannot on average exceed unity,

In general all the observed income elasticities ﬁj are ambiguous in
sign, although a weighted average of observed income elasticities equals (1-38).

In particular if T]q > ‘nn and TNz > UQZ’ which Becker and Lewis (1973) consider

to be a plausible case, the observed income elasticity of numbers (T]n) could be
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negative even though humbers of children are not inferior in terms of preferances
(1l.e., ﬂn > 0). We note also that under these conditions child commodities
(C = NQ) could also be inferior in terms of the observed income elasticity

(A4iii), 1I1f ﬂq >, and Tz S %oz this latter possibility is ruled out by the

o
Q
second order conditions,

In the special case in which N and Q are equally substitutable for Z

(i.e. Oz

child commodities (C) and consumption (Z) are predicted to be positive. The

= UQZ) and nq > ﬂn the observed income elasticities for quality,

observed quality elasticity exceeds that of numbers and the latter elasticity
may be negative,
The observed substitution effects resulting from a compensated change

in relative prices ("C/"Z)’ holding real full income constant are given by:
-C _ - - - - - - - - -

(A51) DeNnC = sz{(l S)UNO'QZ Qa SO'NQ)O'NZ} sZ{ScrNchQz ozll- @ S)o‘Q]]
-C _ - - - - = - _ - -

(AS5ii) DGQ"C =s,{d S)OQONZ (1 SGNQ)UQZ} SZ{SGNQUNZ an[l (1-5)5,1]

] =-8_ (o

-C -
(a5iif) Dley - 2Nz~ %z’

sC
L 'Qﬂc

(A51v) D-eg"c =5, {0y [ 2500 + 8,00, = 11 +00, [ 2500 +5,0,, - 11} =-D5,0* < 0
-C = - = -
(A5v) Dezﬂc =-(1- SZ){O'NZ[ZSO'NQ+ 8292~ 1] +GQZ[ZSGNQ+SZGNQ 11} = p1 sz)a* >0

A compensated increase in the price of child commodities (ﬁc) is predicted
to raise parental consumption and lower child commodities (C). However, the
effect on N or Q alone is in general ambiguous, If Oyz > GQZ then child numbers
must fall in response to an increase in Tae Q, however, may rise, Conversely

if GNZ < GQZ'
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In the special case in which Q and N are equally substitutable for Z

-C -C  _ )
(A61) DeNnC DeQnC Szajz[ZSohq-+SZsz 11«0

+-S o,.-11 ¢ 0

-C
(A6i1) DecTT 28,0 [2Sa 23z

c 2 jz NQ

In this case a compensated rise in the price of child commodities must lower
both child numbers and quality,
When quality/quantity interaction is incorporated in the analysis the

fertility demand and labour supply schedules (equations (9), (11) and (12)) become:

(9)* d4nN = 8 nndznv+[s“"ﬁn+ (k - )]d.enw +[S 'ﬁn+ e'gﬂ (k'F kﬁ)]dznw
c

(11)* sidzm J'n d4nv - [s;'sJﬁJ+s S 0‘*(K K )(k kf)+ (k1ﬁ Ccp.mf
+kf's k emf)]dznw +[(k{' ;)ZSZSCO'*+RISC(1-k{:)p,f-!-kfsz(l-kf)ef
f. = [
8.5 Myldénw,

*
(12)" sjdgnL_=-s vSichd4ny
m . m 2 m m m m m, =
+ [ (Kg - k5)78,8.0% + KRS (1~ Koy, +158, (1= k)@ - ST'S, T Jdamw
m w4 3
- 158,y +8.8,0" Gip - k) (f - by + s e+ 100 ) ldm,

where the shares Sj are shares in family resources (R); SJnJ [k S ﬂc-kkfsznzl,
STy = KSCT +Kz8,T,)

The above expressions assume that goods prices (Px and Py) are constant,
Note that in the fertility demand equatibn (9)* the observed income and price
elasticities of child numbers now enter, The labour supply schedules (11)* and
(12)* depend on the observed income elasticities of child commodities (ﬁc) and
consumption (ﬁz) via TB,and ﬁk and the observed substitution elasticity between S

Cand Z: o >o0.
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Notes to Appendix B:

1N’umber of children - integer value 0-6, > 6 coded as 7.8433 based on
calculations from the individual file of the 1971 Census. Since NKIDS is
entered in natural log form fn(0) is coded as -in(2) (i.e., the function
y=4n(x) is linearized as x =o0). '

2Lifetim.e wage variables for-husbands and wives (who were lifetime
labour force participants) were constructed from the wage-experience regressions:

A. Married Men, 16 < Age < 65 with positive earnings and annual hours

in 1970
*
WAGE = 0,235 <+ 0.0598 SCHHS + 0.0197 COLNoDeg + 0.0977 COLDeg + 0.0355 EXPR
[37.370] [3.678] [36.799] [34.911]

-0.00055 EXPRSQ - 0.0027 EXPR-IMMIG + 0.4045 IMMIG - 0.0279 SCH-IMMIG
[29.073] [3.953] [10.662] [11.695]

-0.0223 FR - 0.0995 OTHLANG R%= 0.123  n=34,283

[2.882] [9.148] (t statistics in parentheses,

* denotes natural log)

B. The potential wage rates of working women, of given characteristics
were predicted from wage regressions for single (never married)
women whose labour force attachment is known to be more permanent
(see footnote 15).

Single women, 16 < Age < 60 with positive earnings and annual hours in 1970

WAGE™ = -5.419 + 0.1096 SCHHS + 0.1130 COLNoDeg + 0.1569 COLDeg + 0.0455 EXPR
[22.538] [7.902] [19.160] [17.813)

-0.00073 EXPRSQ + 0.0207 FR + 0.4662 IMMIG - 0.0428 SCH-IMMIG
[11.422] [1.122] [4.821] [5.163]

R2= 0.222 n=5,919

where EXPR = (Age - Schooling - 6). The lifetime wage 1s then the discounted
present value (using a 3% discount rate) of the predicted wage profile from
the completion of schooling up to age 65 for husbands (LTWAGE) and age 60 for
women (LTWAGESP). In each case the wage profiles were adjusted to take account
of economic growth at a rate of 1.68% for husbands and 2.74% for wives
(calculated from Butz and Ward, 1979).

The constructed lifetime non-labour variable equals the present value
(discounted at 37) of receipts of non-labour income between the completion
of schooling and age 65. It was assumed that non-labour income in each year

would equal that reported in 1970 (V70) adjusted for economic growth at a rate
of 2.21% p.a.
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Notes to Appendix B (cont'd.)

4Current non-labour income equals total family income received from
interest and dividends, other investment income, retirement pensions from
previous employment and 'other income'. It excludes some sources of income
which are conditioned by labour supply (e.g., unemployment insurance).

5For the purpose of constructing lifetime wage rates it was assumed
that the immigration status of the wife was identical to that of the head.
The Family File of the 1971 Canadian Census contains information only on
the immigration status of the head (husband).
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