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In recent years, considerable progress has been made in developing
and testing economic models of fertility. While there is still no complete
and satisfactory economic theory of fertility, and while it cannot be argued
that all of fertility behaviour falls within the domain of Economics, at
the same time recent empirical results confirm that economic variables do-
play an important role. The economic theories that we have at hand are
rich in suggesting explanatory variables, but unfortunately, do not yield
unambiguous predictions unless additional constraints are imposed, a Eriori.(l)

The supply of empirical evidence in this "infant sub-discipline" must weigh

quite highly, therefore, in the search for an economic theory of fertility

based on accepted a priori tenants.

The present paper, which is written in this spirit, is an applic-—
ation of some of the new economic approaches to fertility to Belgian cross
section data. As such, it constitutes one of the few (if not only) attempts
to apply these theories to a modern, developed economy in Europe.<2) In
the next section, we shall briefly review the "new home economics" of fertility
concentrating mainly on the desired child—stocklrelationships. Then we
shall outline a rudimentary theory of child spacing, a relatively neglected
area in the economics of fertility. Following that, we shall consider an

approach to going from the economic model of the individual to an aggregated

econometric model. - In the last section, the regression results for Belgium

are presented.

The "New Home Economics"

The analysis within a choice theoretic framework of parent's
decisions on the number of children to have is made difficult by several

aspects of the child bearing process. In the first place, the choice of



an appropriate unit of analysis must be settled; there is the question of

an optimal completed family size (which is a stock) versus the spacing of
that stock though the fertile age period (which is flow); there is, moreover,
the question of child Quality versus child numbers as it is clear that
parential expenditures of time and money vary from family to family.
Secondly, child bearing and raising are non-market activities so that many
of the associated "prices" are difficult to observe. Thirdly, family

units are decision units composed of typically more than one individual.
Fourthly, the formation of the family unit in the first place (i.e. marriage)
may be intertwined with the child decisions. Fifthly, children are
multi-dimensional and the stream of utility derived from them is thus

derived from several aspects of the children. in rural areas, for example,
children may provide income as child labourers and in any case may contribute
a source of old-age security for parents. This is related to yet another
complicating feature of the process which is that the child bearing and
rearing decision is associated with some long-term, if not, life~-time,
commitment. Furthermore, at least for the majority ;f cases, the decision
to have another child,once taken and executed, is an irreversable one, short
of handing over a child to the State (or a family relative) or disowning
them at some older age. The presence of a child in the family unit further-
more alters that unit and hence the decision-taking unit, i.e. the decision
vprocess is sequential and hence dynamic. There is much uncertainty,
particularly on the supply side, vis 3 vis conception and the delivery
period. Hence, there are also considerable lags in the process, some of
these stochastic and some of these planned. Also related to problems on
the supply side is the presence of a selection of contraceptive techniques

each with its own "clinical effectiveness" and user-specific effectiveness.

The above list of problems facing the economist interested in

modeling fertility behaviour is by no means complete and is meant merely to
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be suggestlve.( ) Nonetheless, a rudimentary, if still crude, framework
of analysis is emerging which is amenable to empirical testing. The so-
called "New Home Economics' which has emerged, perhaps most notably in the

Journal of Political Economy supplements of March/April 1873, 1974, is prim-

arily the result of a synthesis of several developments in economic theory.
We shall briefly list these here and refer the reader to a more thorough
discuséion by Schultz elsewhere.(é) First, the concept of investment in
human capital is relevant since parenéal education affects not only income
and wages (and hence the opportunity cost of parental time) but alsc may
affect their consumption efficiency. Also, children may be viewed as a form
of hﬁman capital yielding a stream of utility over (a life-~) time. As

(5)

Schultz notes, children in many ways may be the "poor man's capital”.

Secondly, Becker's advance in the theory of the allocation of human
time(é) is importanf since éhild rearing is a time—ccnsuming activity and
there afe complex trade-offs facing parents, and particularly mothers, between
household work and none-household (i.e. market) work. Indeed, any sort of
consumption activity requires some amount of time and hence there is an

additional cost of a good over and above its purchase price.

Related to this is the concept of the household production function
which also comes out of the Becker—-type analysis. Households are seen as
having multi-activity production functions which have as inputs, time and
the associated goods. These locally produced services are then what enter
the decisionvcalculus in ﬁhe household utility f&nction which is the final
main development of relevance here. Samuelson(7) argues that one can
consider the family as a small collection of individuals whose common utility
is a function of the utility of each of its members and that one may write
down a Bergsen-Samuelson "family welfare-function™.  However, as Samuelson

noted, and Willis(s) forcibly argues, the altruistic and cooperative nature



of the family cannot be ignored. A trade-off of utility amongst family
members would be alien to the concept .of the family, so that we can assume
the family has a unified family utility function thus by-passing many problems

which face public expenditure analysis.

With this background, we now briefly sketch out the most common elements
of the "New Home Economics of Fertility". We shall not solve the '"model"
here but merely write down the implied demand function, giving intuitive

arguments with respect to the signs of the partial derivatives.

Any theoretical model must abstract, through its assumptions, from
some aspects of the problem at hand in order to focus on a manageable range
of the problem. Some "realism" (vis a vis assumptions) and "compleﬁeness"
must be sacrificed normally to produce a model with testable predictioms.

The basic household model of family decision ﬁaking which provides the frame-
work of analysis here is no exception and many of its assﬁmptions can be
questioned. Nevertheless there is evidence to suggest that the models
"work'" in the sense that their predictions are upheld by empirical evidence.(g)
The framewérk used here is basically a one;period,comparative—static frame-
work in which the family decision taking unit (husband and wife) formulate

a life~time plan for an optimal number of children and are able to realize

this through perfect and costless control and the possession of perfect

foresight.

The family is assumed to have a utility function, U(Zi), where
Zi are consumption activities. The family maximizes U subject to its

capacity to produce the Z, in its household productions:

s
Zi = f (tij’ Xi)

The £ production functions display the usual smooth isoquants and linear



homogenéity is sdmetimes assumed. tij is the jth family members' time
in production and enjoyment of Zi and the Xi are the necessary goods.
Where children are conéernéd, for‘example, 21 may be viewed as a "family
life" or "child services" activity. Usually, to deal with the "quality"
versus "numbers' problem, Z is seen as a function of qﬁaiity Q and

1

numbers (N) which are, in turn, internally produced by the family:

N
]

Q= Qleggs X)

Nk = N(th; XN)

The production functions of Qkand N may differ from family to family
according to the human capital stock embodied in each member which then
influences the production efficiencies of each member (e.g., BQ/BtQj).

For example, education may increase the efficiency of some members in producing

Q.

In addition to the production function constraints, the family's
life-time decision is also constrained by the total available lifetime

resources expressed in a money-income constraint and a time constraint:

DX R T LW Ty
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Here p; are the prices of the Xi goods, Wj is the life-time market wage
.th . .th e . R
of the j  member, ij is the j  member's time spent in market activities

and sz is his time in non-market activities, while Tj is his total available



(llfe) tlme. The normal procedure is to comblne the income and t1me

constralnts and v1a the pr1nc1p1e of duallty, argue that at the optlmum

there is an opt1mal set of shadow prlces whlch reflects the full marglnal
S (10)

opportunlty costs of commodltles and factors 1n consumptlon and productlon.

Thus a "full wealth" constraint, to use Becker's term, emerges

I = T I, 2
. b
i
= ? W. Tw.
]

where the Hi are the full opportunity costs of the ithkectivitf. Thus the
full opportunity cost of rearing a child of given quality is not only the
life-time costs of the goods and services spent on thefchild, but also the
oppor;ugity cost, at the optimum, of the parents' time spent in rearing the

child.

The full weaith conetralnt eﬁerges from the family's dec1sion
calculus of maximising U subject to the time and produetlon constrelhts.
The choice variables available are essentially the "input" levels of the
Xi goods and the husband and wife's two-fold division ef labour:

(a) between market and non—market act1v1£1es, and |

(b) between the reepectlve non-markeﬁ ect1V1t1es.

Given these chosen levels, the opt1ma1 ace1v1t1es Zt‘ resule;  Froﬁ thie:
basic structure and some exogenous variables, comparative-static analysis

can be applied and a demand function for numbers endfquality of children

derived.

The Child-Stock Demand Function

‘The exogenous variables which we shall introduce are male and



female human capital stock, two exogenous 'taste' for numbers of children
variables, and female-market activity. Also, a variable related to child
mortality will be introduced here and also later in the birth-spacing function.
There are several other variables which could have been introduced and
discussed here, but our choice was influenced by the Belgian context in

which the model was tested and where these other variables were difficult to
observe. We shall briefly discuss the rationale of each of these in the
model and the sign of their expected coefficients in the child-numbers demand

(11)

function. Because it is difficult to specify empirically units to measure

child-quality, we shall concentrate here on the child numbers relation.

Male and female human capital can enter in two parts of the basic
model. Perhaps the most important and usual is through its relation with
the wage rate of the husband and wife and thus theVopportunity cost of their
time, i The usual argument,(lz) is that the stoek of human capital at the
outset of marriages will positively increase the (life~time) wage rate.
Particularly in the context of the wife's time, this leads to a substitution
away from time-intensive,noﬁ—market activities. The current literature on
human fertility generally assumes that children are time-intensive relative
to other‘consumption activities, thus an increase in the opportunity cost of
time leads to less children. This is the simplest argument and it should
be evident that the full model allows for many more channels of influence,
particularly when we consider that male and female capital stock are usually

represented in empirical work by education levels. We briefly consider a

few of the complicatory other features.

It shall be evident that not only the time=intensity of "children"
vis a vis other goods is important but also the time-intensities of the
intermediate products Q and N. Thus, for a given level of child services,
if Q is more time-intensive than N, numbers may be substituted for quality.

j
i
N



Possibly working against this, is De Tray's argument that education may
increase the efficiency in the production of Q relative to N and hence

a substitution away from N.

Both of these arguments deal only with the substitution effect
of a change in the opportunity cost of time. The size of the resulting
income effect will be affected by the market—non-market decisions of the
parents, which of course are endogenous in the full model. Willis analyses
‘the case in which the wife does not work in which case there is no income
effect. In this case, the effects of education must work through other |
channels, notably the production function of Zl. Eﬁen considering tﬁat
there is an income effect and, say, no change in the market/non-market time
choice, Michael presents an argument that Q will be suﬁstituted for N.
His argument is that with more income, the household environment will increase
through better housing, more amenities and other household "public goods";
If these goods are complementary with the other direct expenditure used in
producing Q then the marginal cost of Q decreases'relative to N and

Q 1is substituted for N.

Other channels of the influence of education'on’fertility are on
its possible increase in the effectiveness of contraceptive use and hence
decrease in unwantedkpregnancies (tentative empirical support found by Micﬁael)
and its influence on the market/non-market time choice. In this latter
argument , more children would increase the depreciation and hence user;cost
of human capital since "non use" of a skill or one's educétion due to child

' rearing would increase depreciation. Thus capital-intensive (more highly

educated) people will choose to work more, ceteris paribus, than less capital

intensive people and have fewer children.

The bulk of the above arguments is that education (particularly



female) and numbers of children will be negatively related. Through all
of this, implicit assumptions are made about the sign and size of particular
factors. As noted, children are assumed to be time—intensive. While this
may not seem unreasonable, we must add the caveat that this time-intensity
of the child may vary as it becomes older and also may vary with the social
setting. Thus families 1living in an extended—-family and/or agricultural
setting may enjoy certain time-economies in the production of children. In
particular, the labour services of the children may partly offset any time
"spent" in their rearing; grand-parents'and other "external" persons' time

may be used instead of the parents', and the line between market/non-market work

may be less clear on the farm.

A second implicit assumption has been that it is the wife's time
which is important. (Willis assumes the husband's time completely unproductive
at home). De Tray, while sympathetic with this view, points out that it
may be more valid only at the early ages of children and cautions the extension

(13) finds empirical

of the proposition to lifetime considerations: Smith
support for the female-time intensity assumption. A corollary to this
-agsumption is that the coefficients of '"female" variables should be absolutely
larger and more significant than the "male" variables. In fact, while

‘most arguments assign a negative coefficient to female education, a positive

one for males (mainly through a positive income effect) is not ruled out.

Finally, in considering the effect of education on fertility, let
us consider a possible positive relation which may be of relevance in the
Belgian context. The argument here is that if education increases wages
and income,. it may also induce the "importing" of someone elses services to
look after the children (e;g. a maid or au-pair girl). Given that the
maid's servicés are good substitutes for thé mother's and also that there

are limited economies of scale (a maid can probably look after two or three
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children as well as one), ceteris paribus more children may be chosen by

educated people than by less educated.

We turn next to the female market activity variable which shall
be included as an exogenous variable. In the full model this is, of
course, an endogenous variable determined simultaneously with the amount of
time spent in particular non-market activities and the money—~income level
sufficient to buy the optimal inputs, Xz. However, for our purposes we
can split up the optimization process into subprograms such that, for the
purpose of exposition, the market/non-market/money income decision is made
separately from the child numbers/quality/other activities decision. Hence
the wife's labour force decision will then be "exogenous" to the child
numbers decision. The trade—off at the optimum between children and the
wife's work will depend again on the time-intensity of the wife's time in
child rearing relative to other goods. If we assume that children are
time~intensive, then a negative relation is implied via the production function
between desired child services and female labour participation. The actual
relation is much more complicated than this, however, and it is well to bear
in mind that the decisions are simultaneous - that is, that the number of
children one has chosen will also influeﬁce the labor force participation
decision. However, for the purposes of this paper we will keep the simple
relation running from market activity to child services to numbers‘of
children (aséuming both numbers and quality more time intensive than other

activities in the household).

Child mortality will also enter as an éxogenpus variable here in
the child-numbers function and also in the birth spacing function. The
final expected sign and magnitude of the regression coefficient will depend ’ j
on the strengths of these two offsetting effects, and we shall return to

this aspect later. An infant death may be a gerious psychological blow
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to parents and thereby represent a cost of child bearing. If we assume

(14) that parents on the whole achieve a greater (discounted)

with Schultz
sum of satisfactions the longer a child survives, then increases in infant
mortality will result in greater relative decreases in the conditional
probability of survival from birth to maturity and thus lower the demand
for children. 0f course, the usual interaction exists, here with‘quality

(15) But, we shall argue

and it may be that the quality effects dominate.
that as far as the desired child stock is concerned, the overall effect will

be a negative association with infant mortality.

Another exogenous variable which we shall consider is religion.
This is seen primarily as entering the utility function vis a vis number of
desired children. Thus highly Catholic families will desire more children.
Another channel of influence here is that even if a given Catholic and non-
Catholic (or less religious Catholic) couple desired the same completed
family size, the Church ban on the more reliable contraceptive techniques
may influence the choice of such techniques leading to more unplanned births
by the Catholic couple. Hence, we expect a positive relationship between

degree of religion and number of births.

In the same vein, the Belgian context of this study implies that
some account be made of the social/political situation vis a vis the Flemish
and French speaking communities and the extent to which this will be reflected
in (indeed, is caused by) a difference in utility functions between the
two groups. A popular conception exists that, for whatever reason, Flemish~
speaking families desirg larger families than French—-speaking ones. We
shall, therefore, attempt to take account of this by using a dummy variable

(equal to one for Flemish and zero for French communities) with an expected

positive coefficient.

We may sumiup this section by writing down the child numbers demand
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function we shall be using and the signs of corresponding derivatives:

N = f£(8F, EM, ARF, REL, DUMMY, IMR)
* * i
where %%F‘ < 0 %%ﬁ ; 0, %§§F <0, %%Ei- o,
BN* BN*
o O s < %
EF = female education’level or cépital étockk
EM = male education level or capital stock
ARF =  female activity rate
REL = degree ofkreligiousness
DUMMY = 1 for Flemish speaking family
= 0O for French speaking famiiy
IMR - infant mortality rate
' N* =  desired life time numbefkof children

The Birth-Spacing Decision

Despite the recent additions to the literature of the economics of
fertility, relatively little has been séid ébout birth spacing, Particularly
in a deterministic framework such as that of thé present study. Indeed,
because much of the present theory deals specifically with long-run stock
decisions, the flow variable has been largeiy ignored. Yet much of the
interest of public policy decision makers in population trends is in the
flow variables. For example, birth pattefns will have affects on the age-—
distributionywith immediate ‘consequences for public’eddcational investment
deéisions. This is not to say that the long-run éhi1d~number decision will
not have effects on the birth rate and spacing decision. Indeed, the

outline of a theory presented below hypothesises that it does, but it is
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not sufficient to look at this dimension for policy analysis.

The birth-spacing analysis that we shall discuss here will be
very rudimentary and incomplete. We shall concentrate mainly on the

economic aspects of the problem.

Each couple cannot and will not (barring multiple births over
which they have no control) have all their desired children at once. There
are a number of fixed capital costs associated with the first child (such
as clothing, pfams, etc.) and more of this would be needed if there were
more small children. As the capital market in this area is relatively

(16)

imperfect, new couples face a '"barrier to entry" in this regard. In

addition, some of this capital may be passed on to younger siblings thus

lowering their cost.

In addition, ignorance (or inexperience) of parents with regard
to child-rearing techniques may lead them to choose a cautious, "one-at~a-time"
approach. Also, to the extent that the characteristics of children which
yield utility to the parents (implicitly here through the Z 4 production
function) may be age-specific and to the extent that a variety of child
characteristics is desired, a stock of differently aged children will be

desired.

Having briefly argued,. then, that the desired child stock N* will
be accumulated over a period of time and not, normally, all atonce, we must
approach the question of ﬁow the children will be spaced with respect, say,
:to the couple's (or mother's) age. We shall argue that in general, for
parents in the fertile age groups, younger parents will have more babies than
older ones. Some of the reasons for this may be rather straight-forward

and obvious. First, for a given number of desired children, if parents
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also desire a period later in life during which they will,have no dependents,
then births early in marriage as opposed to being evenly spaced will be
necessary. Related to this is the phenomena that expected parental (partic-
ularly the father's) earnings may reach a maximum around 40-45 years old

and the number of dependents thereafter may wish to be,minimized'by,the
parents. Also, there may be certain economies of scale in looking after
children whose ages are not too differgnt. ‘For“gxample the‘ghildren can
play with each other or their age-related interests may overlap so that the
parental time-intensity of each child may be less. “In addition,‘and working
somewhat in the opposite direction to puriearlier arguments, long\bi;th’
intervals may increase the cost of children through the increased loss in

an

the mothers' earnings because she will spend more time in non-market activities.

The capital starting costs may also mean that ’theifirst bi?th,‘
does not occur directly after marriage. Thus, a young married couple may wish
to accumulate some savings before investing in childrgn. Also, if one of
the couple's%education;is not complete at the time‘of ﬁarriage,gbirths‘may
be postponed.  Thus we might expect an inverted U-shaped relation between

time since marriage and births.

In addition to these foreseeable variables, short run economic

(18) that births

factors may play a role. For example, it is well known
follow a pattern close to that of the business cycle. Thus couples facing
short-term economic difficulties may postpone‘births to a later datef In
the aggregate, though, this will be less important to the relation between
births and parents' age, unless cyclical economic\variatipns affect couples
of different ages differently. And in any case, since our analysis is

cross-sectional we shall not be able to take account of this factor unless

eyclical variations affect régions of the country differently.

Similarly child mortality may enter the birth decision via a
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"replacement" mechanism. If parents have a highly inelastic demand for
offspring, we would expect a positive association between births and

(19) This phenomena would, like

expected (or experienced) infant deaths.
tﬁe business cycle one, be in the nature of an unplanned, perhaps stochastic
one. Hence, when the couple formulate their birth interval plans they

will have no prior information on cyclical variations or the actual occurrence
of an infant death. What they will have, particularly with regard td infant
mortality is the survival probability of each birth and from this they can
calculate contingency strategies. As we shall be dealing with actual births,
many of these contingency strategies will have”been realised, so that we would
expect relatively more of these to have beeﬁ brought into effect in éreas
with higﬁ infan£ mortality. Furthermore, we would expect, for biologibal

and pyschologiéal réasons (an infant death may be a traumatic experience for
the parents), any observableVeffects on births to be Iagged by at least a
year; Schultz has suggested three years.(zo) Thué, while the effecﬁ on the

desired stock of children of infant mortality is expected to be negative,

the effect on births, ceteris paribus, is expected to be positive. Obviously,

the two effects work against each other since the total desired number of

children is positively related to births.

Finally, there are, §f course, biological factors which will enter
into the birth function implying that more births at a younger age of a
mother will be observed. - Fewer medical comp¥ications may occur with younger
mothefs and the period of amenorrhea incréases with age so that‘birth intervals

would necessarily be larger for older mothers.(21)

We shall specify then, an age-specific birth function such as
* *
N, = g, K, IMR)

where N; is the desired number of births per couple (or mother) at age K
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and where we might ‘expect), -

K S0, Eso aa<o, X 50, = K <o,
* oK >3 ? 2
oN 3K

From the Economic Model to the Econometric Tests

In thls sectlon we shall brlefly con51der an approach for analytlcally
. o
der1v1ng an aggregated testable model from the demand functlon for N and

the spac1ng functlon for N Ideally, the Chlld numbers model is best tested

K’
using chlldren - ever-born ao a marrled couple of between 35 and 45 years old
This is the sort of dependent vaflable used by many other conteﬁporary studles
On the othef hand, as I have argued, an aggregated flow measure of fertlllty
nay be of more aelevance forkpollcy ana1y31s, Whllekef course it is poss1b1e
to go from the nlcro to the macro 1eve1 afggi nav1ng’eested at the ‘micro
1eve1; a number of add1t10nal assnmptlons partlcularly w1th\regard to ﬁhe
spacing of chlldren muet be made in the process. The framework proposedkhere
is a very simple aggregation model which 1ncorporatee ehe chlld—spaclng

relatlonshlp and w1th which the crude blrth rate can be used as the dependent

varlable.

Starting with a linear specification of the demand for N by

couple 1 we have,

where Yi is, for expositional simplicity the only explanatory variable
at this stage. Then the total desired stock of children in region j

composed of nj individuals is
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n. % n.
N, = s N, = n,a +b, 577,
- i 3 1 1 j=1 1

where ?5. is the per capita level of Y in region i

For the birth-spacing function we will again assume a linear

relation such as,

%
* ]
VNKj = a, + b2 (nj) + e K + dl IMRj
and a, > 0, b, >0, c, <0, d, >0 are the expected signs. We have

2 1 1

specified a linear relation despite the earlier discussion which suggested

a non-linear one, say, a parabola with respect to age, K. The reason is

that we shall be confining our analysis to the married female population
between 15 énd 45 years old as the decision units. ‘In this event, married
female girls between 15 and 20 have extremely high ferfility rates, largely,
one supposes, to legitimize children conceived out of wedlock. (See table 1).
Also, data availability did not allow the study fo be done using age-specific
births. We shall, therefore, confine ourselves to the linear specification

of the spacing function.

Thus, if each person of age K has the same spacing function
then if there are Mkj married people (or married women) of age K in
region j, the desired total number of births per person in region j is:

*
* ZN ) ..
n

. n.

J
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where we shall take the relevant range of K to be 1$‘toA45 yeags old.

Combining this with the desired stock per person in region j, El we obtain
* , _ ‘ h

an expression for CBRj , the desired crude birth rate in region —j& .

% * * :
B INgs Mg [My s IMys OVo/n) IMe; K
K K K K
<4 - A 4 2 + b LI Y ST —
n. n, 2 n, 2 n. 1 n.
J J 3 J J
P
+ d1 e TMR
LY 3

= K kK -
CBR, = (ay +b,a)) —— + ¢ — by by Y
j j
~ Z J
+ o4, 2T omm,
1 nj ]

where the d1 is meant to represent the combined parameters of dl + b2 b1
where the" bl is the relevant parameter on IMR in the child stock function
and’ ?3'~noxlonger contains ~IMR. If we add the further assumption that
desired and actual flows (births) of children will be achieved, we can remove
the asterisk from CBR; and are left with a basic estimating equation, when we

repléce Y. with the various explanatory variables introduced in the child

stock demand function (except IMR which we have already removed).

~ The interpretation of the variables is reasonably straight forward.

The variable K 3 is, since we shall take married women as the decision taking

n.
unit, simply 3 the proportion of married women, aged 15-45 in the total

. .. . s . .
population. A priori we expect the coefficient (a2 b2 al) to be positive

, b, and a, are all positive. The second variable, 47Kj K , is the
2 2 1 : K- ZMK‘
average age of married women weighted by the first variable, ’nj K ?,

K n.
J

since a

Hence, since. K - is the average age of married women between

15 and 45 g?kj years old.

ol

n. X .
J : J
Ps



._.19...

[

The sign on this variable is, as discussed, expected to be that of

‘ C2 < 0. The variables which we shall use in place of %MKj Yj are easily
n,

interpreted as being the explanatory variables in the i child stock
demand function, weighted by é i . Since C2 is ‘taken to be positive,

. n. . . .
it changes none of the 3J expected signs of the coefficients of

the explanatory variables in the child stock demand function. The sign on

A

the coefficients of éMKj -IMRj, d1 = d1 + b2 b1 will depend on the

, n, . . . . cr s
relative strength 3 of dl’ which is negative against b2 b1 which is
expected to be positive. However, if past information on other studies is
relevant in forming a priori expectations on the sign of dl’ we would have

< O.(22)

to say d1

The Regression Results

The Data

Table 2 summarises the variables used in the regressions. Most
of the data used were census data for the end of 1961, the last completed
Belgian census. The cross section was taken at the arrondisement level of

.which there were 44 in Belgium following the passage of a law in 1963 which
changed many of the boundaries and created a few more arrondisements.
Brussels was included, but Brussels-periphery was not. The data used are

those pertaining to the new subdivision.

The dependent variable was the crude birth rate in 1964 (CBR 64).
Ideally, I would have liked the age-specific birth rate of married women
since this would have corresponded closer to the economic model, but the
data were not, to my knowledge, available. As it is, the way in which we

have set up the aggregation framework takes account of this constraint.

The infant mortality rate (IMR 61) is not exactly the usual one,

which is deaths of infants less than a year old per 100 live births.
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Instead I have used infant deaths divided by the total population under
5 years old plus the infant deaths in the year 1961, I have chosen a three
year lag as suggested by Schultz and again the variable used here was chosen

under data availability constraints.

The religion variable used (REL 64) was not lagged and was the
ratio of participants at Mass to the total population on the first Sunday in
October 1964. The church does a census several times a year, but as attend-
ence is seasonal, I used the October figure on the hypothesis that this is
a fairly unexceptional time of the year (there are no highly religious

holidays and it is not a vacation period).

I tried two measures of the education variables for men and women.
The first measures (EFl and EH1 for women and men respectively) ate a measure
of the degree of higher educational attainment. These are the ratio of
total men or women aged over 14 years who are no longer studying and who

(23);to the total male or female population who are

have a superior diploma
over 15 years old. These measures roughly give the percentage of peqple
with a university or polytechnic degree. . The second measures (EF2 and EH2
for women and men respectively) give a similar ratio of the total men and
women aged over 14 years old who are ﬁo,longef studying and who have a
secondary diploma‘(24) or better to the total male or female population over
15 years old. This, then accounts for people who have obtained a diploma
above the compulsory schooling level. I have not considered people below
that level on the assumption that the ratio there would be nearly equal to
one. Note that the second measure also includes, people with a superior
diploma. For this reasony regressions with EFl and EHl were run separately
from those with EF2 and EH2. Note, also, that the ratios are census data
for 1961 and measure people who are no longer students. Thus people who

graduated during 1962 and 1963 are not included and could possibly have

contributed to the birth rate in 1964.
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The female activity rate (TAF 61) was simply the number of working
women divided by the total population of women over 15 years old. Idéally, .
I wogld have liked the married women's activity rate which was not available.
There is some danger that because single women may work more than married
women, this variable partly measures the degree to which women are not married.
However, since we shall be multiplying this (as well as other) variables by
the percentage of married women in the population, the problem is partially

overcome. This variable is also for 1961.

The last two variables in Table 2, M/P and MA/P are the variables

. . K
KMKJ and égKJ respectively. These are again derived from census data

n. n,
J J

and were taken for 1961 accordingly. The relevant range of K was taken to

be 15-45 years old and the MK' was the percentage of married women in arrond-
'isement j with age K. Actually, these figures are subject to a slight
amount of error since because the age distribution of married women was not
readily available, I had to multiply the number of women in each age group in
each arrondisemént by the fraction of females of each age who were married

for the province to which the arrondisement belonged. Hence, I have made
'the assumption that age~specific mairiage rates are constant within a province.

Again these data are for 1961

The Regressions

The main regression results are presented in Table 3. Each
regression was run with and without a constant term. This is because, in
the first instance, it will be noted that the theoretical structure implies

no constant term although the coefficient of ggkj (represented by M/P) contains

et

. . ‘e n, ) * %
the constant terms in the linear specifica- J tions of the NKj and Nj
functions. However, since it is difficult to interpret the significance

tests of regressions without a constant, I ran the same regressions with a
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constant. as wella(zs)

Also, the arrondisement. of Maaseik was dropped because
the observation on the birth rate in 1964 put this at .02614 which is. .00456
above the next highest arrondisement, Turnhout. - Furthermore, the reported
birth rate in 1968 was .01944 which, while still the highest reported for -
Relgium at that'time, shows a considerable drop from 1964.. I was therefore
wary of including;Maaseik~in the regressions because it appeared. to be either
an: "outlier" which was not typical of the rest of Belgium or one where. the.
accuracy of thc observation was suspect.  Finally, as the economic theory
gave no a priori functional form to the child stock (N?) equation, I tried

using: squared terms for the economic variables.  Only the more interesting

+of these have been. included,

Consldérlﬁg regfessloﬁs 1 -6, théydifferences hérélafc in Eﬁek!
speciflcatloﬁ of che variables fof male and female educatlcn. ‘ Iﬁ‘gcﬁcrs1,
the educatlon varlsbles did ﬁotkwork as Well as mlght have been excected
Judglng by the results of other sx‘:udles.(2 ) Only in equatlons 2 and 6 does
kfemale educatlon become 81gn1f1cant at the 5% 1eve1 (w1th a one tall test)
but these regressions‘contained no constant. Note that the coeff1c1ent 1s,
hcwever,/hegativé as expécced,'and iﬁ iegréssicnyz is suﬁéribf tc'thekmalé
variablé thcc is ﬁot sigﬁificact aﬁy way.' in'gencrsl, EFZyaﬁﬁ”Eﬁi’Wéfe
always more significant (while remaining not veryfsighificsncsfthaﬁvEfltaﬁd
EH1. (regressions 3 and 4). This could suggest that in Belglum hlgher
education does not affect the opportunity cost of time as much as secondary
education.  Thus unlver51ty degrees, partlcularly for women, may be pursued,
not for thelr ”human capltal" value but more for thelr kconsumptlon value.
Therehls also some weak ev1dence that  EF2 has a non~11near effecc on Eh
fertillty sincé the yfk(scstlstlcs in feéres91ocs 1 and 2 are not’as stfong
’as in 5 and 6 where the‘squafe of EFZ enters.u The elast1c1t1es of EF2- M/P
" and (EFZ) M/P in regre551ons 2 and 6 are —.21 and —.12 respectlvely.
However, it is dlfflcult to compare these elast1c1t1es w1th other people ]

work because educatlon has been measured dlfferently in each study
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One possible explanation with respect to the relative weakness
of the education variables is the strong collinearity between male and female
education. A priori one would expect people to choose mates of roughly the
same education 1eve1(27) and empirically this seems to be tﬁe case. The
simple correlation coefficients between variables used in the regressions
were .85 and .54 for EF2- M/P and EH2-M/P and for EFl-M/P and EHI-M/P
respectively, while the coefficient for EF2 and EH2 (without M/P) was .77
and that for EFl and EHl was .72. This collinearity would increase the

standard errors of the coefficients making it difficult to obtain high t

values.

The other variables are largely successful, judged by t-statistics.
The activity rate of women (TAF-M/P) is always negative and significant
at the 17 level. This supports the theoretical expectations and is consistent
with results of other studies. The child mortality (IMR 61-M/P) variable has
a positive coefficient but its significance is not terribly good. On a
one-tailed test, the coefficients in regressioné 1 and 5 are significant
at the 67 level, whiie in regression-3 the coefficient is significant at the
5% level. 1In the equations without a constant, the t values are not high
at ali. We have argued that infanf deaths may have a negative or positive
effect on births a priori, while hyﬁbthesising that with a lagged child
mortality variable, the effect is more likely to be positive (via the replace-
ment behaviour and past observations). One could argue, then, that a
two-tailed test may be more appropriate since we do admit the possibility
a priori of a negative coefficient. On this score the t values are less

encouraging.

I also tried an infant mortality rate variable for 1963 (not
reported in full here) which, with t values of never more than .36, could
not be viewed as a significant determinant 6f the birth rate in 1964. This

was despite the fact that the variable used was, in the more normal form
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of deaths/births. The failure of this variable to "work' in the face

of the relative success of the 1961 child mortality variable is consistent
with the lag hypothesis of the effects of child mortality on births.  Finally,
one possible explanation for the weakness of the t-values on the (IMR<M/P)
coefficient may also be that since the coefficient is the sum of two parameters
of opposite sign, they are.cancelliﬁg each other out. However, we can not

separate the parameters so we have no direct test of this hypothesis.

“The two social/religious/political variables are successful.
The dummy variable (DUMFW) has a positive coefficient which, with t~values
of over 4 are always significant at the 17 level, The religion (REL 64-M/P)
variable also has a positive coefficient which is significant at the 5% and
better level in all the regressions. Yet the significance of the religion
coefficients are, in the main, less than those of the dummy. Notice, however
that while these variables are highly significant, their effect on CBR is
quite small. The elasticities of DUMFW and REL 64+M/P, calculated at
the sample means were only between .06l and .092 and between .057 and .091

respectively.

- The average age variable, MA/P, also had the expected a priori
sign and was significant. Thus the contention in the child-spacing function
that older parents will tend to have fewer births was upheld. The significance
of the coefficient on this variable was always upheld at the 17 level.

Finally, §§§i~ , (here, M/P) which cannot be~viewed as a proper
behavioural variable (ii enters more or less as a weighting factor), has a
positive coefficient which is significant at better than the 2% level. Since
the coefficient here is theoretically a, + bS ays we cannot identify each
of these terms. A priori we expected ay5 bz,and a; to be all positive.

It seems 1ike1y,that,C2 is positive since the signs of all the behavioural

variables would be reversed if it were negative, and they all have the "right"
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a priori signs. And the interpretation of a negative a, or al (the constants

3 * * » . . 3 *

in the N and NK function) is difficult to make. Notice, however, that
the inclusion and exclusion of the regression constant affects the coefficient
on M/P. Without a regression constant the coefficient is larger and more

significant.
Conclusions

The crude birth for a cross section of arrondisements at a point in
time was analysed to infer the relevance of economic theories of fertility in
Belgium, This was done by building, from a child numbers demand function
and a birth spacing function a testable econometric model. The regressions
results were largely successful with most of the coefficients having the
expected signs and being significént. With a corrected R2 of around .62
and the F test on the coefficients significant at the 17Z, the results for a
cross-section study of this type cannot be dismissed. Of the variables which
were largely economic in nature, female activity rate, male and female
education, and infant mortality, the two education variables were the weakest,
judged by t values, perhaps because of the high collinearity between these two.
Areas with a high percentage of working women have unambiguously lower birth
rates and in thoée with higher child mortality, there is evidence that the

longer-run replacement mechanism outweighs the costs aspect of this variable.

The two social/religious characteristics variables were very
significant in all regressions. Howeverythe effects of these variables on

the dependent variable were not very large, judging from elasticities calculated

at sample means.

The average age of married women variable which falls out of the

birth spacing relation also has significant coefficients with the anticipated

sign.
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On balance, the study lends eredence to the economic theory of
fertility when applied to the Belgian context. Ideally, it must be recog-
nised that both the theory and its testing would be best formulated in a more
dynamic context since there are undoubtedly many dimensions of the child-
bearing process which take place over time. Many decisions are revised in
the light of new information and stochastic shocks and it is difficult to
_capture this in a cross-section analysis. Also, it may be difficult to
accurately measure the effects over time of changes in variables on the
basis of cross—-section parameters. Nevertheless, the results obtained here

provide, at the least, the basis of further research in the Belgian context

when more data becomes available.
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TABLE 1

Age—-Specific Fertility Rates for Beigium, 1961

Age All Women Married Women
15-20 .0248 ' L4276
21-25 ‘ . 1606 .2860
26-30 1696 .2012
31-35 .1034 L1175
36-40 .0520 .0595
41-45 .0170 .0197

Source : I.N.S.
TABLE 2

Mean Values and Standard Deviations of Selected Variables

Mean Standard Deviation
CBR 64 .01747 .00238
IMR 61 .00592 - .00079
REL 64 .4390 .1711
EF1 .03655 .0072
EF2 04852 .01102
EH1 .04232 .01132
EH2 .08312 | .0231
TAF 61 277 o ) .0519
M/P , L1299 .0057

MA/P 4.23 y .2948
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TABLE 3

Regressions of Crude Birth Rate (CBR 64)

(t-values in parentheses)

Constant | M/P- | MA/P REL 64:M/P | DUMFW TAF-M/P IMR 61-M/P | EF2.M/P | EH2-M/P | R% F
.0154 .1265 | -.0032 ~.01778 | .0024 | -.1311 3.199 +.2089 0152 | | 9.7
(2.86) | (2.25) | (-3.59) (1.78) (4.2) (~3.88) (1.59) (~.62) (.10) . (8,33)

.2525 -.0026 .0218 .0029 -.1649 1.910 -.5946 .1017
(6.58) | (-2.79) (2.01) (4.9) (~4.73) (.88) (1.75) (.66)
EF1e M/P EH1-M/P
L0177 .1011 ~.0032 .0197 .0020 | =-.127 3.709 .0266 -.0578 | .| 9.34
(3.59) | (1.91) | (-3.68) (1.96) (4.48) (3.6) (1.79) (.10) (-.33) . (8,33)
L2414 -.0027 .0284 .0024 | =-.1725 2.7516 ~.1397 -.0868
(5.8) (=2.7) (2.5) (4.32) (4.59) (1.15) (~.47) (-.43)
,AmvaN.z\m EH2.-M/P
.0146 .1199 -.0031 .0186 .0025 | =.1255 3.183 -2.966 .0636 62 | 9-9
(2.70) (2.3) (—3.45) (1.89) (4.44) (~3.76) (1.59) (~.89) (.40) * (8,33)
.2225 -.0025 .0238 .0030 | -.1483 2.01 -6.836 .1761
(5.73) | (~2.65) (2.26) (5.18) |(~4.21) (.95) (-2.09) (1.07)
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Data Sources . -

CBR 64 : Institute Nationale des Statistiquus (I.N.S.),
"'Ahhuaire~Statistique de:1a Be1g§que, 1964.
TAF : I.N.S., Recensement de la Population, 1961,
Tome 8.
REL 64 : Population et pratiquents dans les Doyennes

et Diocees de ‘la Province Ecelesiastique Belge.

I.N.S., Recensement de la Population, 1961,

s .

EF1, EF2, EHl, EH2
N ‘ "Tdmé 10, I;'AanXe 2,'Tome*5,1I, I.

Etat Civil.

IMR 61, 63

M/P, MA/P | Recensement de layPopuiation;*196l, Tome 5.
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FOOTNOTES -

. See, for examplé,ﬁthe papg:s,by;Wiilis, De Tray, Michael, Ben-Porath

adeSShultz;in The Journal of Political Economy, Supplement, March-

April, 1974.

The best set of references to date on this subject can be found in

The Journal of Political Economy supplement of March-April, 1973,1974,

- Forbaggoodgdi3cussicn'qf these problems, see the articles by

Schultz and Willis in the 1973 Journal of Political Economy supplement;

- Algp,,thé‘deterministic,,static‘approach‘is criticised by Crafts

and Ireland in "The Role of Simulation Techniques in the Theory and
Observation of Family Formation", Warwick Economic Research Paper,

No. 39.

Schultz, "The Value of Children : An Economic Perspective", Journal

of Political Economy, March/April 1973.

Ibid., p.5.

Becker, G.S., "A Theory of the Allocation of Time", Economic Journal,

September, 1965.

Samuelson, P.A., "Social Indifference Curves", Quarterly Journal of

Economics, February 1956.
Willis, op.cit., pp 18-19.

See the references of Becker, Pen-Porath, Gardner, Nerlove and

Schultz and Ohama in addition to those already referred to.



(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

- 31 -
c.f. Becker, op.cit., 1965, Willis, op.cit., 1973.

De Tray, op.cit., has attempted to approximate this by using

expected public school investment per child.
c.f. Willis, ngcit.,'Michael,_gg.cit., and Becker, op.cit., 1965.

Smith, James P., "The Life Cycle Allocation of Time in a Family

Context", Ph.D. dissertation, University of Chicago, 1972.

Schultz, "Household and Economy : Toward a New Theory of Population

and Economic Growth", Journal of Political Economy, March-April, 1974

c.f. Ibid.

Of course there may be quite an efficient lending or second—hand
allocative mechanism at work within the larger context of the

relations of the family or neighbours.

I am indebted to N. Crafts for this point.

See, Simon, The Effects of Income on Fertility, University of North

Carolina at Chapel Hill, 1971, Chapter 2 for a good review of this

evidence.
Schultz, op.cit., 1973, p.246.

Ibid. p.249.

See Salber, et al. "The Duration of Postpartum Amenorrhea",

American Journal of Epidemiology, No. 3,1966.
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(22) Schultz, op.cit., 1973.

(23) A "superior diploma" was taken to be a diploma obtained in :
technique superieurs; enseignment normal primaire, moyen or

.
technique; enseignment universitaire assimile.

(24) A "secondary diploma" was taken to be a diploma obtained in :
humanites complétes;,enseignment technique du niveau secondaire

e
superieur.,

(25)  For a discussion of this point see Rao and Miller, Applied

Econometrics, Wadsworth : Belmont, California, Chapters 1 - 2.

Another rationale for including a constant term is that, although
the theoretical specification goes through the origin, if the
true functional form is non-linear, the best linear approximation

may include a constant term.

(26) For example, see the results of the papers in the 1973 J.P.E.

supplement as well as those listed in Schultz paper in that volume.

27) c.f. Becker's analysis of the theory of marriage
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