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- ABSTRACT .

This study analyses the hypothesis of a negative
relationship between income d{stribution and fertiiity in
less developed countries, In particular, the Qirnétiog’éﬁ_
causality in the relationship and the existence of several
indirect effects of income distribution on fertility are
analyzed. The measurement and test of thesé etfecis permits
an evaluation of income distribution=as a tool aimed at
reddéing'ferfility.‘
| Thg analyéis uses two related simultaneous eqﬁation
systems. These systems, based on the mode}s of Repetto
(1979), Flegg (1979), Gregory (1972) and Gupta (1982),
capture the different aspecﬁs invAlye@ in the above
relationship. The systéms are estimated ﬁsing a cross
sectional data base consistipg solely of less developed
count;ies. Income disﬁfibutid% is measured by the share of
the bottom forty péfcent of households in GNP. This measure
is 'used, indtead of the Gini index, because of its more
direct association with absolute inequality.

The conclusions of the “study can be summarized as
follows. The existence-of a negatiQé direct effect of income
distribggion on agdregate fertility is confirmed. The
reverse causality .was not supported by evidence. Income
distribution also has a negative overall indirect effect on
fertility. The main influemce occurs via the positive direct
effect of income distribution on life expectancy and the

poverful direct effect of life expectancy, 1in turn, on

,—\v v
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fertility. A secondary lndirect influence is associated with

'

the negative‘rerdtions'ip between the female participation

rate and fertility. The study rejected the existence of a

negative direct effect rf income distribution on the female

-partici

-

tion rate and |of fertility bn life expectancy, as

a negaQ}ve Anhluence of fertility on income per
‘.

1d have constituted further

'latter

ibution on fertility.

-

influences of income diy

The study suggesté that policies designed either to
improve education or éo increase life expéctancy‘~may ?e
preferred to a redistfibution of income as a tool in
reducing fertility. Education, for instance, was found to
have approximately the same total effect on fertility as
incémé distribution. However, an improvement in education
also markedly increases income per head and savings,
contrary to income redistribution. These two effects
constitute an important consideration for less developed

Vcountries.

Fipally, two further avenues o{ research to evaluate
more completely the role of income distribution on fertility
are suggested. First, education may be specified as
dependent on income distribution, Second, the effects of
income distribution on fertility may be treated as deﬂ%ndent

{

on the level of developméht.

vi
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. INTRODUCTION

Income distribution seems to have had an imbortdﬁi role
in the fertility reduction that occurred in countries such
as Costa Rica, Sri Lankaf’Taiwan and South Xorea, the less
developed countries (LDCs) most successful 1in reducing
fertility in the last ’th‘ree decades. Furthermor. countries
such as Mexico, Brazil and Philippines, where the process of
.ecohomic growth has not bgen accompanied by improvements in
income distribution, did not experience significant declines
in their fertility ratesv(WOrld Bank Report, 1984). TheSe
events have reinforced the hypothesis that imp(pvements in
inébde,aist;betion should reduce the le;el of fertility in
less dovéloped cbuntries..

Nevertheless, the role of income ineguality on
fertility remains as one of the least s{udied and understood
of ail the determinants of fertility in less developed
countries (Birdsall, 1980). Further, such a rcle is still a
subject of controversy and~skepticism (Birdsall, 1977). This
skepticism, in!.ﬁr judgement, lies 1in 5 number of factors.
Firstly, the dogmatic interpretatioh and application of the
micro-economic appr&ach to fertility when ‘analyzing the
effect of income distribution; secondfy, a misunéérstanding
with respect to the concept of income ineqdality used by a
mefe structural approach to fertility ; finally, the non
consideration of other interpretations of fertility, such as
those associated with Easterlin (1§76), Leibenstein (1973)

"and the sociological interpretation.
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In the micrq-apprdach the assumption of constant tastes
and the doctrine of a positive income effect on feriilif&
have led to misleading views of the effect of income
inequality on fertility.'Another misleading element would be
the indiscriminate épplication of the micro analysis to the

' aggregéte demand for children, or aggregate fertility level,
wi;hout considering the conditions for such an aggregation.

With respect to"yhat we have called tge structural
approach, the following sources of‘confusion can be noted.
First, income inequality, df;fé;ent!y than in a micro based
aéproach, is considered a global determinant of fertility.
That is, 1income distriPution acts as a proxy for the

\\Tbﬁtility determinants other than income. Secondly, this
approach views aggregate fertility as inversely related to
the level of development; thus, the role of income
distribution, together with" incomé, is to define more
accurately such a level of development 1in LDCs. Fiﬁ;lly,
this approach considers only "implicitly" the positive///
relation between the relative <cost of <children and
development (Rich, 1973; Kocher, 1973). Therefore, what the
structural approach aims at 1s a more aggregative
explanation of fertility than the micro-approach. .

Nevertheless, the hypotheéis of a negative effect of
income distribution on fertilfty is becomingv more robust
despite the controversy about 1it. The basis for such an

effect rests mainly on a non-linear relation between income

and fertilty at the household 1level, and many of the

Q
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.
fertility interpretations are converging in showing such a

ndn-lipear relationship.
Y Ingeed, the microeconomic approach to fertility has
hggkdoned the idea that the income effect must necessaril}
be positive. On the contrary, it arguesuthat-the relation
between  income and fertility would be non-linear
(Ben-Porath, 1973; Willis, 1973; Rosenzweig, 1981). The
existence 1of‘s‘uch a non-linearity is "also reinforced by
other inte?pretations ,of fertility. For instance, the
interpretafion of fertility as an interaction of its demand
and supply &ides (Easterlin, 1976; Schultz, 1980), or the
approach of L;ibenstein (1973) suggesting that the commonly
observea negative relationship between income and fertility
can not be totally explained either by the rise in the
relative cost of children or Sy a rise in children-quality.
In addition, the theoretical "basis of the structural
approach rests on a threshold hypothesis, which iTplies
again that the income-fertility relatidn is not linear. -
1.1 The Thesis T

This’thesis postulates the existence of an importaﬁl
negative effect of income distribution on the fertility
level in less deQeloped,gountries. The“maig hypothesis is
tnat an improvement in the income distribution of the
society should reduce aggregate fertility. The analysis of
such a hypothesis involves the examination b6f the follbwing

elements. First, the analysis of the mechanism via which
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income qigtributidh affects fertilityi That is, to
discriminate between thé direct, indirect and total effects
of income distribution on f?rtility. Second, to compare the
total effect, or multiplier, of income distribution on
"’ferti;ity with the respective multipliers of other policy

variables, mainly education. .

1.2 Specifi; Objectives of the Thesis
The'énalysis atgemps to clarify theoretically, and in
some cases to test empirically, the following propositions.
fncome inequality, as a proxy of a more g{obal concept
of 1inequality, 1is a meaniqgful structurall.factor for
explaining the fegtility level in less developed countries.
ﬁﬁrther, patterns ‘;f economic érowth biased to equélity
would be associated with low fertility while dualistic
patterns--with high incomé cgncentra&ion-—should be
associated with low. levels of fertiljty:

Income dist;ibutioﬁ affectg_::»‘X'ggcjf:.;'s\éa%'c.l,:tertility
negatively, even when most of the'fﬁactéts@ﬁin?duenced ’by
income inequality, whiéh‘in turn influénce !eftility, are
controlled. This also implies that income distribution has a
direct effect on aggregate ferfility, which is independent
of the other tradjtional fertility determinant§ such as the
female participation rate, life expectancy, education and
income. .

Income distribution also has indirect effects on the

aggregate fertility level. It is convenient to distinguish
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two kinds of indirect effects. The fikst kind involve; the
consequences of an induced fertility dééline—-induc;d B&che
direct effect of an improvement ig income distributién--on
the female participation rate, ‘aﬁcome‘ and finally 1life
gxpectancyf Indeed, the decline in fertflity is’postuiated
to incfeése,pltimately these variables, which in.tugn,"will
further reduce fertility. In addition, the induced fertilitg.- .
decline is also pestulated to ifprove income d stribution
whith‘also reinforces the fertility decline.

e second kind of indiréﬁt effect; of income
distribution on fertility are constituted - by its
hypothetiéal posit{ve direct effect on life ékpectancy and
negative direct effect on the female participation rate. The
first effect will reinforce the decline in fertility while
the second sﬁould partially off§e£ such an induced fertility
decline.

The consequences of, a bettéf income distribution and a
fertility decline go beyond démographic effects. On the one
hand, an improvement in incéﬁe distribution iiﬁ_;ikg;y to
deteriorate savings and thus the rate of growth of the
econo;y. on the other._hand, it will induce a fertility
decline, which ultimately is likely to reduce the ~
demographic pressures on savings and to raise per capita
income. Therefore, a probaSle direct negative effect of
income distribution on savings could be partially alleviated

by a likely positive indirect negative effect of income

distribution on savings.



1.3 Organization of the Thesis ' o ’“; Y

» The thesis is composed by eight chapters fncludilg the
introduction and conclusions. In the second chapter, the
Eﬁree approaches that are used to explain and illustrate the
effecé of income inequality on fertility are reviewed: the
direct-approach or direct effect of income inequality on

. . ~
fertility; the structural approach; agd, finally, the

indirgct effects of income inequality on fertility. Ehapter
‘Three 18 a‘Erief review of the micro-economic analysis of
fertility. This review begins with the conventional model of
fertility demand, but mainly it focusg; on those micro-bésed
models considered useful in explainingq more formally £he
non-linear relation between income andlfertilityz In‘Chépter
o , .
Four, the "factors on which the three previously mentioned
approaches are based are discussed from a developmental
perspective. Two of the six sections of the chapter refer
mainly to the structural approach and discuss the relation
‘QI inequality with rationality behavior, and the role of
education, respectively. In the next two sections, the
di;ect effects of income distribution on life expectancy and
on the female participation rate are reviewed (the indirect
approaéh). Finally, in the last section the interaction
between the supply and demand sides of fertility 1is
revieved. Chapter Fiv¥e is a brief review and criticism of
the eppirical work done on the subject, which becomes useful

in providing ‘a basis for a comparison with the empirical

work\ done in this thesis. Chapter Six constitutes the



émpirical analysis of th§ thesis. In the first pari of this
chapter, general considerations aboqw/;he method of analysis
used (a cross sectional study of less developed countries),
the characteristics of the sample and some issues involved
- in the use of simultaneous equation systems are explained.
The second part of the chapter deals with the analysis of a
four equation simultaneous system called tpe basic model.
This system involves fertility, 1life expectancy, income
distribution and femele participation rate equations. It is
used to examine primarily the demographic effects of income
distribution,. The analysis provides a comparison with the
related models of Repettoa (1979{ and Fiegg (1979).

In the third part of Chapter‘Six, the basic model is
modified in the light of .its limitations< In particular,
income distribution 1is exogenized. Finally, the modified
model is expanded through Gupta's (1982) model. Additional
relationships between economic variables and fertility are
incorporated and analyzed. This model permits a more
realistic evaluation off a policy of income redistribution
aimed at reducing fertility. That 1is, the model captures
additional final effects of income distribution, education
and other exogenous variables on the dependéncy rate, total
labour participation rate, income per-head and_savings. The
consideration of these effects, in addition to the effects
of income distribution on fertility, allows a more realistic

policy evaluation,



is are summartzed.
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apter Seven, the conclusions and final assesments
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2. THREE APPROACHES TO THRE INEQUALITY-FERTILITY RELATION

The purpose of this chapter is to review, at a general
level, the three .app;oachéb that we have used in the
analysis of the effect of income distribution on fertility.
Each of these approaqhes --the direct, the strdctural, and
the indirect effects of income inequality--is treated in 2
separate section. Finally, in the last section, we explain
briefly the way in which they have been incorporated in the
analysis as a wﬂole. We also discuss some of the limitations

of the analysis.

2.1 The Direct Approach
| The justification for considering income distribution
as a direct explanatory variable of agéregate fertility 1is
given by the fact that the direct relationsﬁip betwe;n
household income and fertility is non-linear. In pefticular,
the hypothesis of a negative effect of income distribution
on fertility rests on a postulated U-shaped relationship
between household-income iQQel and fertility. In this case,
a change in income distribution in favour of the poor, when
the average income of'the society remaih;'constant, should
reduce aggregate fertility, as is iilustrated in Figure 2.1
(Flegg, 1979; Repetto, 1974).
It is worth noting that the negative effect of income
distribution on aggregate fertility is a particular case of

the general hypothesis of a non-linear relationship betwveen

income and fertility. 1In fact, the effect of income

4
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c J 1
distribution on fertility may also be positive if this
relationship takes an inverted U form, or may be negligible
"if the non-linearity between income and fertility is very
veak (Rosen:ueig, 1981). Therefore, the assumption of
non-11nearity betveen incoﬁe and'fertilﬁty sets up the case
for considering income distribution'aa.an argument in the
fertility function. However, it does-'not determine the sign

of its effect on fertility.

2.1.1 Reasons for the Non-Linear Relationship

The reasons vunderlying the non-linear re}ationship
betd;en income and fertility come from' diverse
interpretations of fertility, which are briefly reviewed as
follows,
' An integrated sociological and- economid, view of the
relationship between fertility and development suggests that
the explanatory variables of fertility interact with the
level of development., That is, the sign of the income effect
on fertility is likely to switch across different stages of
development, This might be d&e to the fact that children,
initially considered investment and security assets at low
levels of development, become eensumption goods-at higher
levels of development, when their costs outweibh theie
benefits. This change, in turn, must induce a. shift in
attitudes or tastes against children quentitQ and a bias

towvards the consumption of other goods.' ThereforejT after

some level of development, children might become inferior
A‘ :
1
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' goods for poor people, while they remain normal goods for

rich people (Repetto, 1974; FPlegg, 1979; :Gregory and
Campﬁoll, 1976). A similar aréhmont contends that income
growth raises people’'s ‘aspirations. A large number of

children may become an obstacle towards satisfying these new

aspirstions. 1In- these circumstantes ochildren may become

inferior goods for the 'poor (Bi\rdsall, 1980; Williams,
1976).

The microeconomic model of ity'wh}ch analyzes'the
interaction between husband gnd wif éarnings on fergility,
proposes that the income-effect on fertility should be
negative at low income levels and positive at higher ‘income
levels ( Willis, 1973). The interaction emerges because the
vife's decision to work depends‘bn the husband's wage level,
and the effect of an exogenous increase in household income
on fertility depends on the working Etatus of the wife. This
effect 1is more positfve for working wives ghan for
- non-working wives. A suppl& side resdit of ‘th§¥ %odel
suggests that aa equal amount of income given to poor and
rich households will result in a greater substitution avay
from children quantity in poor households than .in rich
households. This would be the casé]}hen both poor and rich
wives do not work in the market or work fixed hours.vln this
case, a rise in income raises the goods/time ratio used 2n
the household production of commodities by the wife, and

thus the marginal producsivity and shadow value of her time.

Hovwever, such a ratio increases proportionally more for poor
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ines, thus also the shadow price of their time increases
proportionally more ( Willis, 1973; Rosenzweig, 1981).

The non-linear relationéhip betﬁeen income and
fertility is also supported by Becker's approach. Becker
(1973) analyzes the igleraction between guantity and'quality
of _children in the follow;ng way. The shadow prices 'of
qyantity of children ahd quality of children depend on
quality and quantity of children respectively. There%ore,
those mprices are endogenous with rgébect to income. An

{ .
income then, by raising both quantity

-~

and quality demanded, increases both shadow prices. However,

exogenous increase in

due to a bias of parents towards quality, the shadow price
of qhéntity rises relatively- more. This results 1in a
Substitution away from qQuantity towards guality. Most
importantly, this substitution will be stronger for the poor

than for the rich, because the former must incur a greater

| 5D

expenditure to achieve a similar proportional increase! in

, g
quality than‘do the rich. Therefore, if poor and Tich were

given the same amount of income increase, the fertility of

the poor would be reduced by more than that of the rich. The

reason is that the quantity price faced by the poor would

rise broportionally more than that faced by the rich
(Rosenzweig, 1981). .

A different argument is based on the assumption of
(different technologies used in the production of children by
ricﬁ and poor households. Children of the rich are as;umea

to be market-goods intensive, while children of the poor are

-
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assumed to be mother's time intensive in_their production.
Therefore the relative pfice of children is positivelp
relatzg‘to increases 1in the wage of low-wage mothers ;nd
inversely related to inc}eases in the wage rate of high-wage
é%thers (Gronau, 1977; éosenzweig, 1981). The argument is
also based on the relative Apricek of mother's time
substitutes in ch&ld~rearidg,activities with respect to the
mother's wage. These arguments ;pplied to LDCs suggest that
children from poor households would be produced by a free
supply of ny‘jo*'s time substitutes: older children in the
family (Rc ren:. ig, 1976; Birdsall, 1976). Children from
rich househc. s would be market-goods intensively broducgd,
and children of middle income households would be mother's
time intensive. Therefore,*increases in the wage rate of the
mother for different 1income .level groups would affect
fertility differently. ) | {

Further explanatioﬁs can also 'be found in the
demand/supply. interpretation of fertility (Schultz, 1980;
Easterliﬁ,' 1980). In general, the Easterlin apéroach to
fertility states that fertility is supply determined at-low
levels of development and demand determined at higher levels
of development. Furthermore, fertility can cont¥nue _being
supply determined well in advance of the dgvelopment process
if the cost of reducing fertility outweighs its benefits.
Cerﬁainly, this is another source of nonilinearitiés between

hcusehold income and fertility for LDCs. Fertility 1s

positively related tcﬁ?}come at the very initial stages of
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"development; this is so because a higher income improves the
general health conditions of the population, thus the
fecundity of the mothér, and | consequently fertility
(Easterlin, 1981). A better income distribution can
accelerate th; switch from fertility beiqg supply determined
to being demand determined, thus, reducing” aggregate
fertility. An example of this could be a situation in which
real fertility is above that QE desired fertility, because
immediate costs of controlling it are higher than the
immediate benefits, in spite of a correct peréeption of
children involving a net cost. In this latter situation an
income redistributicn, in favor of the poor, would certainly
reducé aggregate fertility. : | ,
Flegg (1979) bases the argument of non-linearity
between household income and fertility on the observation
that cross-sectional data show a convex relationship between
. the crude birth rate and GDP. However, he does not mention
if education, infant mortality, and the female participation
have been controlled for in this relationship. If this were
not the case, the observed convexity could be a spurious
relation. Repetto (1979) uses the same argument but shows
that the non-linear relaéionship between income and
fertility arises even though the aboved mentioned variables

are controlled.
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2.1.2 A Note of Caution on the Hypothesis

It appears that there are valid arquments for
postulating a direct effect of income distribution on
fertility based on the nonrlinearities betweem income and
fertility. Nevertheless, such non-lineariiiiﬁ may be
interpreted in different wa}s. One argument justifying the
direct effect of income distribution on fertility is based
on a non-linear relationship between exogenous income
(non-labour earnings) and fertility. A second argument is
based on the non-linear relationship between endogenous
income (labour earnings) and fertility. Finally, another
argument is based on the observation that the crude birth
rate 1s non-linearly related with the GDP among different
countries. A further clarification and assesment of these
arguments‘és provided as follows.

The first type of argument presented posits a "pure"
effect of income distribution on fertility. Equal exogenous
increases in the income of rich and poor households will
lead, i; 1s suggested, to either different income effects,
or a different response of the endogenous price of children
for poor and rich households. To illustrate the meaning: of
these arguments, it is worth noting that they postulate that
a transfer of income from rich to poor will reduce aggregate‘
fertility. Furthermore, we may note that conventional micro
theory does not allow substitution effecté in the case of

increases of income which correspond to transfers or

non-earned income. Therefore these arguments posit a strong
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case for income redistribution.

The second type of arqument presented states that
increases in endogenous incomé--thg combined wage earnings
of the parents-will “affect fertility depending on the
household level of income. That is, whether the income or
tﬁe subgtitution effect, associated with the wage increase,
predominates depends oxwtﬁe level of household income. In
general, it is assumed that substitution effects dominate
for low-income households and income effects dominate for
high-income households. Again, there 1is a strong case
suggesting that income distributién affects aggregate
fertility.

Flegg's argument based on crosg-sectional'observation
is indeed ve- geak, as discussed previously.’Nevertheless,
éhe idea of noun-linearity becomes sound if we consider that
the subject of study is the aggregate demand for children,
or total market demand. Then, income distribution can be
considered.an argument in the overall demand function for
children--unless household tastes are homothetic, and thus
the~individual household Engel curves are linear, which is a
highly unrealistic assumption (Green, 1976).

- A different interpretation of the non-linear argument
of Repetto (1979) and Flegg (1979) is that the rise in the
relative cost of children cannot be totally isolated from
lncome increases. ?hus, to the extent that thé cost of
children rises at a decreasing raﬁe with income, 1income

distribution can be‘interpreted as a variable which proxies
L
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for and is directly related to the cost of children. ~

Finally, it must be emphasized that the.non-linearity
argument implies that income dist;ibu;ion ¥£fect; fertility,
although the direction of the effect must be indeterminate.

The analyses of Becker (1973), Ben-Porath (1973), and Willis ,
(1973) suggest that a better income distribution shouldg(:)
decrease agéregate fertilffy. The analyses of Easterlin
(1956); Rosenzwéig (1981), and Gregory (1976) suggest that a
better income distribution should increase. aggregate
ferfility. Therefore, the direction of the effect of {hcom;'
diﬁtfibution on fertility is likely to depend on t;e level

'of development.

' 2.2&The Structural Approach
The structural approach to the inequality-fertility
'!relationship refers to that which takes into account all the
effects of income distribut{on on fertility without
discriminéting between them. S ‘
This approach analyses the general, or gross role, of
inequélity on fertility. This implies, generally speaking,
that when equality improves--meaning a higher absolute
income for the poor, higher education, higher aspirations
and better health conditions, the poor are shifted from a
backward stage related with high fertility rates to a modern .
stage related with 1lower fertility rates. This s
;pproxima;ely the same explanation given by Simon (1979) and

Heer (1963). They state that the final effect of “income"™ on
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the aggregate fertility of LDCs is negative.

This approach is based on the generalization that those
LDCs which were successful‘ in reducing fertility, had
previously achieved a higher spreéd of modernization within
their populations. The suggestion is that the prerequisite
for achfeving “that spread of modernization was the
improvement in income inequality (Rich, 1956; Kocher, 1973).
. Within the theoretical basis of the approach, there are
two basic elements. First, fertility responds to a threshold
stimulus. That is, people must arrive at some mini;al level
of education, health’conditions, income and other welfare
indicators, Dbefore reduéing fertility. Second, income
distribution partly summarizes these preconditions towards
achieving a fertility reduction. That is, a high degree of
income inequality is related to the absence of these
preconditions and vice-versa., Thus, this variable, besides
income, must be taken .into account in defining the level® of
development of the population. It is this level which is
inversely. related to aggregate fertility (Krishnamurfy,
1966; Bhattacharyya, 1975).

This interpretation is illustrated in Figure 2-2, which
depicts the most likely relationship between'development and
fertility, or the "gross" relationship between income, as a
proxy of development, and fertility. This relationship.can
be described ‘as follows.. At the initial stages of
development, fertility might rise due either“to a pésitive

effect of an improved standard of 1living on fecundity

. '.\\
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Figure 2-2
. The Rolatioﬁ)hip between Fertility

and Development

!

Fertilit
4 Y

Threshold

Development

Sour.e #d: asall (1981).
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(Easterlin, 1976), to an increase in the demand for

children's work (Lindert, 1980), or finally because the net
cost of children is likely to decline at these first stages
of development (Rosenzweig, 1976). At higher levels of
economic deveiopment, fertility will decline at a decreasing
rste. The reasons being that feftility becomes completely
demand determined, and development ultimately raises the
relative cost of children, or enhances economic raﬁionality,
and it may turn attitudes against high fertility (Mueller,
1972; Repetto, 1979; Birdsall, 1977; Williams, 1976).
Therefore, the statement of the structural approach is
clear. A better income distribuiion shifts poor people from
thg left to the right of the threshold point; income
distribution jointly with average income defines the level
of development of the people of each country and thus its
aggregate fertility level. Lastly, the potential for
fertility reduction rests wi;h poor people and not with rich
people--that is, fertility converges to a minimal level as
income increases (Biédsall, 1980; Leibenstein, 1973).

The problem with this approach 1is that it cannot
elucidate the specific effect of income distribution on
fertility. Actually, income distribution affects fertility
via an effect on income, and through this variable on‘a long
run modification of education, infant mortality, and the
female participaﬁion rate, variables which will utimately

modify fertility (Simon, 1979).
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Indeed, this approach must be understood as a macro
interpretation of fertility, which higilights the dependence
of aggregate fertility on income iﬁequality in LDCs. The
bottom line of the structural view 1is its policy
orientation. That is, in order to achieve a decline in
fertility in LDCs, it would be more relevant to improve the
income distribution rather than to attempt  sometimes
unfeasible, utopian, and normatively unfair propositions,
suqh as raising the cost of children, + controlling
exogenously the supply side of fertility, or proposing a
rise in education without development (Simon, 1974).
Finally, ®he structural perspective does not deny the role
of the traditional determinants of fertility--education,
female participation rate, and .infantf mortality-- but it
views all of them as dependent on income inequality; this is
certainly true in a long-run analytical perspective.

Consequently, with the structural assumption that
income distribution summarizes the fertility determinants
other than 1income, the empirical attempts to prove the
hypothesis of an inverse dependence of fertility on iécome
distribution have , in general, used _only i%come
distribution and income ‘as the explanatory variables of
fertility (Rich, 19%3; Kocher, 1973; Bhattacharyya, 1975).

Certainly, that analytical ©perspective has been
criticized as an overestimation and misspecificaéion of the
role of inequality on fertility. In fact, it is argqued that

Al

it 1s not income distribution which affects fertility, but
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higher education, lesser infant mortality{ and o}h?&
fertility de ermxnants. This criticism states that there is
not\; proper role for income distribution on fertxlxty other '
than that of the indirect and long run effect, or if this
role ex}§?§; it would be incorrectly messured, ;nd
specifically overestimated ( Birdsall, 1980; Flegg; 1979 ).
~.
2.3 The Indirect Effects of Inequaliiy

As was stated in the previous section, a great gart of
the effect of income distribution q@ fertility 1is the
indirect long-run effect, which occurs via an increase in
the absolute income of the poor, which in turn, modifies éh;
determinants of fertiligy. /

Nevertheless, income distribution 1is likely to=have
alsp a direct effect on infant mortality or ljfe expectancy,
and a likely effect on the female participation rate. These
direct effects, as iﬁ the case of fertility, are based on a
hypozhetical non-linear relationship between life-expectancy
~and _ income (Flegg, 1979), and between the female
participation rate4and income.

Infant mortality and life expectancy are both phenomena
related with income in a non-linear form. This is a'
reflection of the fact that there are diminii‘jhg rethns in
life expectancy with respect to income. What is behind this
technicality is the fact that infectious diseases are much

easier to control than endogenous or systemic diseases. In

other words, life expectancy and infant mortality are income
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distribution dependent, as well as being a function of
average income , urbanization, educe&}on. and other income
dependent variables.-The causes of death in LDCs, and
specially infant death, are associated with a high incidence
~of diseases such as diarrhoea and influenza, which d£Ye
mainly determined by socio-economic cond;}ions (Preston,
1980; Rodgers, 1972). Therefore, improvemgpts in income
distribution , given a constant average income, should
‘teduce the aggregate level of infant mortality or raise life
expectancy, by the same argument of non;linearity used to
explain the reduction in aggregate fertility. Therefore,

given the positive relation between infant mortality and

fertility, it should be expected that an initial improvement

N

in income distribution. acting through this improvefient in
health conditions should ultimately reduce feréility.
(Schultz, 1980; williams, 1976).

The female participation rate in the market is also
likely to be income distribution dependent, as well as being
function of average income and other variables. .

A micro explanation for this is suggested by the fact
that poor women in LDCs must alldcate a higﬁer number of
hours to the market than richer women, in order to
com‘ment the housghold income and ensure the survival of
the family. Therefore, it is gquite likely that leisure will
be a luxury good for poor women and a basic good for richer
women, and thus the labour-supply curves of poor women and

rich women be backward bending and positively sloped

/
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respectively. Thus, increases in high-wage rates are likely
to increase the female particfpation rate of females from
high-income houseéholds and increases in low-wage rates are
likely to reduce the female participation rate of females
from low-income households.

Certainly, this bﬁsic non-linearity between income and
the female participation rate is likely to change in dts
direction, and again to be dependent on the 1level of
development.

From a macro point of view, the aggregate information
suggests that at very low levels of income per-head, the
female participation rate tends to be high; to decrease when
- income rises; and, after certain levels of income, to
increase again (United Nations, 1979).

The existence of a negative relationship between income
distribution and the female participation rate would mean an

offJLtting effect to an initial reduction in fertility

caused by an improvement in the income distribution.

2.4 The Implementation of the Three Approaches

The explanation of these three approaches was required
to delimitate their application to both a theoretical and an
empirical analysis of the income-distribution effect on
fertility. In fact, usually these approaches are implicitly
mixed in the analysis of the role of income distribution,

wvhich causes confusion on the subject (Repetto, 1979).

-
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Each of the approaches entails theoretically a specific
point of view with respect to the whole analysis.

« The direct approach aullo‘us us Y incoérporate income
 distribution as ap explahatory variable of fertility,
besides inceme, infant mo}tqlity, education, the female
participation rate and cultural factors. Theoretically, the
approach allows the measure of tﬁe elasticities of fertility
with réspect to all of these variables, and thus a policy
comparison among them,

Tﬁe indirect approach allows us to analyze the effect
of income distribution on two determinants of fertility:
life expectanc; and the female participation rate. Given
that these two variables have mutual causation with
fertility, it is possible to build a system to measure the
effect of }ncome distribution on fertility, when all their
mutual influences are taken into account.

Finally, it seems that the structural approach has no
role 'in an empirical analysis of fertiiity which
incorporates as explanatory' variables all the fertility
determinants that are income-related: g@usg}{igf infant
mortality, and the female participation rate. Nevertheless,
cross-country analyses represen£ a long run situation, where
the control exerted on different variables is not perfect.
Given this, it "1is likely that the income distribution
variable 1is capturing all those long-run effects of

education and infant mortality, or simply defining more

accurately the cost of children in each society ( Simon,
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1974; Flegg, 1979). In this case, the structural role of
income distriéution on fertility can not be distinggjsﬁed
from its direct effect, and thus - still  has a 'réle in

fertility determination,.



3. THE MICROECONOMIC A?ROACH TO FERTILITY AND INEQUALITY

- The main puré;;e of this chapter is to pro;ide-a‘more
formal explanatio; of the direct effect of income-
distribution on fertility in 1;ght of the microeconomic
models of fertiiity. in addition » the theoretical framework
of the microeconomic approach is reviewed heré as its
concepts and general propositions are useful for an applied
analysis of the determin of fertility.
3.1 Main Elements and Assumptions of the Micro Approach

The microeconomic approach to fertility has ‘evolved
from a basig demand approach (Becker, /1960) to more
ééphisticated models of general equilibrium, such as those
of Willis (1973), Becker and Lewis (1973), Gronau (197%?7
and Michae% (1976). In what follows, we will briefly mention
only those aspects and assumptions that are most important
and relevaht to the analysis at hand rather than giving a
detailed account 6f the vast literature on the subject.

In the basic demand approacﬁf children are viewed as
‘durable corfsumer goods-—a;sumed to be normal goods--which
provide utility to their parents either via monetary or real
income, and{or a subjective psychological satisfaction. This
utility 1is compared with the ut}ﬁgty derived from other
goods which age non-related with children. Parents are

assumed to be rational and their tastes with respect to

children are assumed to be relatively fixed (Becker, 1965).
|

28
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The demand for _children can " be obtain?d fhrough the
maximization of the parents’ utility subject to the family
incbme constraint. Analyticallys however, )there exist
certa;; differdnces bekween the demand for children and that
for any other good. Firstly, the direct price of children is
not ;stervable; generally it can be abproximated by its
indirect price, which is proxied by the value.of time spent
on child-rearing, when this constitutes a foregone income
for parents. Most importantiy, the relative price _of
children is no longer exogenous, as in the usual demand
“analysis. Indeed, it 1is endogenous to the actual or
potential wége of the parents, especially of the mother.
Finally; in fheir demand for children parents have a bias or
preference towards qQuality rather than quantity of  children
(Becker, 1960; Shultz, 1981).

The new home-economics approach, associated with Willis
(1973), Ben-Porath (1973), Gronau (1973), and Michael
(1976), among others, sees the household (a couple of
parents) as a general equilibrium system or as a dual unit
of production and consumption.” That 1is, the household
Produces the commodities thék are finally'consumed. In order
to'simplify the analysis, the commodities produced at home
can be aggregated iqto child services (number of children of
a given quality) ahd standard of living (composite commoaity_
of all commoditigs'not related with children).

The production of these commodities uses as inputs, the
time of parents and market goods. The production functions

.

&«v
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are typically assumed to be homogeneous of degree one, so as
ta\fécilitate the economic analysis. Children are assumed Eg
be mother's time intensive in their production relative to
the composite commodity (standard of living). 1In gen;ral,
the father's allocation of time to home PdeUCtNNI§?S
considered negligiSle. ' 'éQ
The household faces two constraints when maxim{zing
utility: a time constr;int, the total disposable parental
time to be allocated either in market or house4proddction
activities; and a monetary income constraint, which is the
sum of the market wage and non-wage income of parents. Both
constraints can be aggregated together into-the full income
constraint. In this process, parental disposable time is

valued in .terms of appropiate shadow prices (using the

resp pJve market wages 1if parents are working and the

»

potential market wage in‘ the case of the  non-working
spouse ).

The problem of <constrained maximization obtained
thereof 1s viewed as a dual process of minimizing full
income subject to the production possibilities or of
maximizing utility subject to the full income constraint.
This dual process allows us to analyze the fertility
behavior of the family from both sides: the demand and the

supply or production side (Willis, 1973).



3.2 A General Model‘ot Demand

fertility demand that incorporates the basic assumptions

the

The following is a widely used general model

: . - -
new home economics approach. It 1is used here

illustrate the basic propositions of this approach.

The symbols used are:

]

C

n

S

children services

number of children

standard of living /

g = constant quality per’child

31

of

of

total time spent by individual i on the production of

commodity j
time input of individual i into one unit of the
commodity j
total time of individual i in the labor market
total disposable time of individual i
market goods input into commodity j
market gdods input into one unit of commodity ]
education of individual 1
wage rate of individual 1i

full price of commodity j - -

= t, W /m, share of the value of i's time in the full

price of commodity j
f, m: wife, husband,

n, s



flgoods

V = non labour or non earned income

p .= price of marke
1 = full income
The basic equations are:

‘(1) U (c, sihi U (ng, s)-=.U (n, s)
(2) n =gq, (T, Tpar X,)

| (3) sl=,g,(T“, T,

() T, + T, +T, =T

+

(5) v+ T\W + T, W, = p(Xn + Xs)

(6) 1

(ttnwf + t:mnwm + an)n +‘(tf5wt + tmzswvn + pxs)s
(?) 1 = WT, + WT +V=mun+mns

¢ Equation 1 says that parents derive UOtility from both
children services and standard of living. However, giiven
that q, quality per child, is a constant, U can be expressed
as a function of n and s* alone. This facilitates the
analysis as it permit us to obtain the demand for n‘.
Equations 2 and 3 are the homogeneous production functions

for children of a given gquality (n) and for standard of
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living (s). Equations 4 and 5 define the time and monetary
constra{ntézreépectively. Equations 6 and 7 show the full
income constraint. Fhll income is defined as the sum of the
volume_of produced commodities valued at their full prices
(6); or as the sum\ of non-earned income plus the total
éisposablé time -of each'gpouse valued at its shadow price
(the market wage) as in eqﬁation 7. Equations 6 and 7 show
the equélit‘ltmtween full income in expenditure terms and in
income terms.

Maximiiing utility subject to the full income
constraint, or to both the ﬁime and monetary income
cénstraints, leads to the foliowing demand function,

4

(8) n, = f(n, n,, 1) = f(px,, px,, W, W ,V)

-]

That is, the quantity demanded of children of a giVen
quality (hereafter, called the demand for children and
denoted by n_ ) is a function of =, the full price of

children, =# the full price of the standard of living, and

s’

I, full income. However, =, m,, | are endogenous variables

n

o

which depend on px,, px,, W, W, , and V.

The first simple proposition of this model 1is a
well-known one: a rise in the :elatiVe\price of market goods
used to produce children will ise the full price of
children relatibe ‘to the full price of the standard ;f
living, thys leading to a decrease 1in the .quantity 'of

children’ demanded. If we assume that goods used in the
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. production of children are the same.as'%oods used in the
production of standard of living, then an increase in the
relative price of goods in terms of time will induce a

.

relative increase in the price of standard of living, thus
increasfng -the demand for children (n,) and reducing the
demand for standard of living (s). It is worth noting that
this is a result derived from the Stolper-Samuelson theorem,
which establishes a one to one corespondence between factor
price ratios "and commodity price ratios, when both
production qunctions are homogeneous and the factor
intensities of both commodities are different.

In order to analyze the effects of increases in the
wage rate and in non-earned income, we differentiate totally
(8) with respect to W, which leads to the following
ekpression :

D
(9) enowx = € no”n(Am - A ¢ (Txlwl/x)enol

18
where en w, is the uncompensated wage rate elasticity of the
demand for children of constant quality (hereafter called
children); e'nr  is the income compensated price elasticity

is the sha}e of the value of"

mn

of demand for children; A

time of individual i in the full price of n (children); A

18

1s the respective share of the wvalue of time in the full
price of s (standard of living); (T, W /1) is the share of
the market wage earnings of individual i in full income;

and, finally, en 1s the full income elasticity of the

ol

demand for children.
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The effedf of an increase in the wage rate of
individual i on fertility depends on the difference in time
intensities allocated to each of both coftnodities, the share
of the monetary income of the individual in household full
income, and the sign of the full-income elasticity of the
demand for children. In the case of the mother, it is
usually assumed that A, is greater than A,,, thus the first
expression on the right hand side of the equation becomes
‘negative, because the inéome compensated price elasticity,
which is a pure substitution effect, must be negative. e'nonn
which is negative, times a positive difference between A,

and A results in a negative first term overall. The

ts?’.

assumption that A, és greater than A, follows from the

assumption that <children are mother's time intensive

relative to the standard of lfying. Assuming that children

guantity is a normal good, although with a very low income
elasticity, and that the mother's monetary income does not
have a great share in full income, the conclusion is that a
rise 1in the market wage of the mother, by raisi’ the
opportunity cost of child-rearing, will reduce fertility
(Schultz, 1981)., In the case of the male, the situation will
likely be the opposite. In fact, the share of the value of
the male's time in the full price of s shoﬁld be greater
than in the full price of n. As well, the share of his
market earnings in full household income is traditionally
greater than the respective female share KSchultz, 1981).

y
However, the effect of a rise in the male wage rate can also

w»
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be considered ambiguous (Ben-Porath, 1973). Indeed, (A, -A,,)
can be negative or positive, giyen the véry limited amount
of time typically allocated by Qhe man to‘home]production;
and the full income elasticity of the.demand for children
can be very small.

Finally, an increase in non-earned income or wealth
produces only an income effect, and with children being
normal goods, fertility increases. This is due to tge fact
that non-earned income does not affect the full prices of
both commodities (see equation 6).

The previous analysis can be extended to analyze the
role of education. This i1s done by considering the wage rate
as a positive function of education. The conclusions rgached
are very similar to the onés above associated with wage rate
changes. The only difference is given by the magnitude of
the wage elasticity with respect to education. If this
latter elagticity 1s very low, education will have little
impact on fertility and vice versa. The causal mechanism in
affecting fertility is the same as in the wage rate case.

. ' ¢
3.3 The Connection with Income Distribution

The microeconomic explanations of the role of income
distribution on fertility are based on several elements: the
possibility of factor intensity reversals in the production
of children related to the level of income (Gronau, 1977);
different elasticities of substitution between mother's time

in child-rearing and market goods at different income levels
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(Ben-Porath, 1973; Rosenzweig, 1981); the interaction
between quantity and quality of children (Becker, 1973); the
earnings of and related interactioné between husband and
wife (Willis, 1973); and the reversal in the sign of the

income effect related with the level of income (Gregory,

1976).

3.3.1 Factor Intensity Reversals and Substitutes for Child
Rearing fa m

Gronau (1977) analyzes fefﬁility by examining the

effects of children on the mother's allocation of time,
hence, reversing the usual analysis of fertility. His basic
contentions are tbat child;en are home-intensi@ely produced
only when they are very little--for example, up tg the first
year of age, but later on. their production can become
\\\‘ﬁg::zl-goods intensive. A rise in the shadow price of the
mother's time raises the rejgtive price of children only
when they are home-intensively produced--that is, when fhey

are produced via a technology integfiBive in goods produced by
d .

the mother's time. When childre#xati market-goods intensive,

1 L.

v

~a rise in the price of mother's é?mb implies a relative fall

in the price of the market-goods intensive commodity, and

-thus the price of children falls in this case (the price of

time rises relative to the price of market goods). Finall;,

Gronau contends that children of richer wives are more
-

market-goods intensive than the children of poor wives. In

other words, children of rich families are market-goods
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intensive and children of poor families are home-goods

intensive., Given this, an increase in the~mother's wvage, and
thus in household income, will expand fertility in the case
of rich households and lower fertility in the case of poor
households. |

A similar contention relates to the 8vailability of
suitable SUbstitute§ for the mother's time. Indeed, .Gronau
posits that the tendency to replace the mother's time with
market-substitutes rises with the wage rate (or the
potential wage rate). That is, for mothers with a great
endowment . of human capital, it becomes unprofitable to
prodube children with an intensive house-goods technology.

Certainly the previous arqument can be extended to the
level of household income. That 1is, for household with a
high levél Qf income, the relative cost of domestic
services, for instance:.can be negligible in relation to its
income. That would be especially the case for richer
households in LDCs, where a situation of labor-surplus
exisfﬁ (Rosenzweig, 1976). It must be noticed, however, that
this argumgnt for the LDCs can be reversed. Indeed, in poor
LDC households with high fertility, the older children can
be the ,mother's time substitutes. Therefore, children of
poor. families, cqntrary to children of middle-class
households, should n3¥ be considered time-intensive in their
production. Thus, increases in the wage rate for poor wives
should expand fertility, while the opposite is true in the

case of middle class families. In any event, the result,
v



39

even thougghambiguous vith respect to the direction of the
income distribution effect on fertiiity, is that income
distribution matters (Rosenzweig, 1976, 1981; Birdsall,
1981) .

Willis (1973) opposes the argument that children are
market-goods intensive. Willis posits that the number of
children ié. everything f}se constant, directly related to
the shadow-velue of the mother's time. Thus, he argues that
the assumption of children as market—goods' intensive is
counterfactual since the participation rate in the market
labor-force is lower for mothers with a greater num?er of
children than for mothers with a smaller number of children.
ﬁpﬂevgr, h}s contention, which corresponds to his very
restrictive model, can hin more simple facts, such as those
suggested by Gronau (1977), and Gupta (1982). A 'greater
number of children may simply reduce the possibility of work
in the market. In addition, the shadow value of the mother's
time may not rise directly with the number of children.
3.3.2 The Earnings Interaction of Husband and Wife
1!&. In geﬁeral, the microeconomic -approach to fertility
applies in the case where the wife i; working or plans to
work. However, certainly there is no relevant opportunity
cost at all for a wife whose valu;;ion of time is far above
the market wage rate. This is f££é central point in the
Willis modél: the distinction between working and

non-working wives.
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; X 1
According to Willis (1973), a rise in the husband'sf -

earnxngs or in non-earned income, raises the shadow pric,1<§

l

‘- \.
Te as Semis

the time of the non-working wife., In fact, the xncrea’p in
the husband's earnings increases the supply of marke&~9¢ods
used in the production of children and standard of living.

J

Given that the wife's input of time in household produstion
is fixed if she does not work, this results in an incre;:;
in the relative pfice of children, which uses the mother';,
time more intensively (Rybczynsky thggrem). On the‘ other '
“hand, with a one\to one correspondence between the ratio df
the pr‘;e of goeds and the price-ratio of producfivgf ‘
factors, the shadow price of the. mofher's time h'o
increases\ (Stolper-Samuelson theorem).‘,"A predictable
corollary of this is that wives married to wéalthy husbapds
are unlikely to wor; in the market (Willis, 1973). .
In the case of working wives, who are flexible with

respect to how many hours they supply in the market, a rise

in husband's income will imply only an income effect. 1In
fact, a rise in the.supp}y of- goods in the household raises
the value of time of the wife's work at homé. However, she
will reallocate hours from the markeg to thé home in order

to equalize thé marginal productivities of the last hour in
,the market with the last hour of work at home. As a result,
the shadow price of time remains equal to the wage rate.

The Willis Model can be viewed as an application of the
theory of international trade to the analysis of fertility.
Both the Rybczynsky and the Stolper-Samuelson theorems, and
how they are used here, can Qe better understood by
analyz1ng the Hecksher-Ohlin model of trade. See, for
example, Markusgf and Melvin (1983).
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The proposition of the general model that a rise in the
working wife's wage rate (or in her education) raises the:
opportunity cost of children remgins in’ the Willis®
formulation. v

The pattern of interaction depicted by the modél is as
follows. Imcreases in the husband's income affects fertility
insdifferent ways depending on the working status of his
wife. Om the other hand, the working status of the wife is
determined Ly ‘he husband's income. 'Husbands . with high
income tend o be married to non-working wives ana husbarids
with lower in;bme to workin5 wives. As a result of this, how
either an increase in the market wage rafe of the wife.or an
increase in the wage rate of the husband will SEfect

fertility depends on the level of the other spouse's wage.

The interactive pattern of the .modqrﬁ“implies -a

1o

non-linear - relationship between household inqqme‘ and. ;. i

TR

fertility. However, the form of this relatio'n'st'aip“isfno’t.f“~

4

clearly indicated by the model. Hence', the impact'of'ih¢ome”f

distribution on fertility 1is ;mbiguous. Willis (1973f

demonstrated that this relaﬁionship is an U—shaped one for
N

the‘Un%ﬁed StaFés, and Ben-EQrath§1973).obtqipgd ;hg@saﬁe\

result for Israel. YHowever, the‘latte: aﬁphof'éiécuégés the

Willis interpretation, arguing that the result 'must be due

LY
to the possibility of factor-iﬁ?eni}fn reversals, or to the
relatively cH®aper avéilability ogﬂﬁothgr's time substitutes
for ricéﬁtmople, rather than to‘the{hﬁéstionable effect of
" the husband's earnings on the bbporfunit& cost of children

[

4
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(Schultz, 1981; Ben-Porath, 1973; Rosenzweig, 1981; Willis,
1978). '

3:3.3 Quality and Quantity of Children and Their Interaction

Recent developments in the modeling of fertiiity make a
distinction between the quantity and the quality of
children., The quality of children 1is defined as the\
endowment of goods provided to the child by his parents. The
guantity of children is defined as the numbe of children.
Parents are biased towards children-quality, in an analogous
way as consqfers are biased tgwards quality 1in durable
goods, such as cars., As a conseguence, the quality income
elasticity is greater than the respective quantity
elasﬁicity. Therefore, an increase in iqiqm; might increase
bath guantity and ‘quality, but more so the ldtter. The
effect on quantity is, in fact, ambigquous; it could rise or
even decrease (Becker, 1973). ‘ |

Three important issues must be mentioned with respect
to this distinction between guality and quantity. The first
is concerned with the apparent contradiction . posed by rich
families having fewer children than poor families--in spite
of the assumed normality of <children. This could be
explained by the quality bias. The second point }elates to
the fact that this bias to quality can be ingerpreted as.a;"
endogenous rise in the cost néf childrép with respect“to
income. Bégker, howeve}, congeﬁas ‘that pé?EEFs are free tg

choose among a widé rahge of qualities, or, different prices

4
i . R
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of children (Sanderson, 1978; Simon, 1960). The third issue
involves the interactfon between quantity and quality which
leads to the following-approach. )

The prices gf quality and quantity are dependent on
income, and interdependent. As a-bonsequence of this, the
éubstitution of qualfty for quantity is‘ theoretically
granted; and the choice between quantity and quality becomes
a trade-off. Finally, it can be hypothesizea that the
substitution away from children ,quantity must be greater in

the case of the poor than of the rich ﬁn response to a

similar amount of income -increase for both (Becker and

»

Lewis, 1973).

These assertions are explained using ,“:Tf~”30wing
mode1:5 e
(1) U= Ufc, s)

o .

n= children quantity

awy c})ildren quality

s= standard of living

c= children services = ng
(2) 1= ngm, + sm,
I= full iﬁ%ome
m.= shadow price of children quantity
7= shadow price of children quality |
n.= shadow price of child services
n.= .shadow price of standard of li;zng

’

Equai%on 1, as in the general model, says that parents

derive utility from the two commodities: children services

"
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and standard of living. Equation 2 is the budget constraint,

That is, full income is equal to the volume of produced
commodities wvalued at their full prices. However,
differently from the constraint in the previous general

model, children quality (q)

of this modification

in the budget constraint,

is allowed to vary. As a result

the shadow

prices for both children quality and children quality can be

derived. Indeed, after the maximization pro
clear that:

Agm,. = A7 and . A

c n

cess, it becomes

nm. = knq

Thus, the shadow price of children quantity is equal to

the shadow pfice of Chiquii services ‘times

shadow price of quality uld be the

quantity. This implies a trade-off betwe
quality. That is, the higher the qualitj des
would be the quantity required in order to i

price of the former. In other words, the h

family has, the more expensive it would

desired quality and vice versa.
Assuming that rich and poor people Tt

increase of 1income, and that the 1income

quality is the same for both groupéj it can
N

that the poor will face a higher price of

reverse: w

quality, and the

times

C.

en quantity and

ired, the lesser
educe the shadow
igher quantity a
be to achieve a
eceive an egual

elasticity for
be demon’strated
if

quantity they

attempt to achieve propdrtionally the same 1increase 1in

~

quality as the rich. This would be so becau

incur a higher expenditure in quality i

achieve that same ©proportional increa

se the poor must

f they want to

se in quality
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(Rosenzweig, 1981). |

Furthermore, policieé aimed at reducing the shadow
price of quality relative to that of quantity--for instance,
free education--will stress the substitution away from
.quantity. The initial effect in raising quality demand
related to the decline in the relative price of gquality will
induce a further rise.}n the quantity price. In addition,
these'policieé affect basically the poor--free education at
basic levels would not necessarily affect the guality demand
of the rich in less developed countr;es. Thus, a Setter

incbme distribution reflecting this situation should reduce

aggregate fertility.

]



4. DETERMINANTS OF FERTILITY IN THE CONTEXT OF THE
INEQUALITY-DEVELOPMENT RELATIONSHIP .

The purpose of this chapter is to provide a
developmental interpretation of the relationships between
aggfegate fertility in LDCs and its mogt important
determinants, emphasizing the interplay between income

inequality and these determinants, The exposition that

follows is organized in five sections, wherein are examined:

4o

the relationships between rational behavior, income
inequality and fertility; the role of education which goes
beyond the value of time explanation; the existence of
possible connections between female participation. and
inequality; the relationship beéween inequality and
mortality; and, finally, the supply-demand interpretation of

fertility. *

* 4.1 Rationality and Inequality

The rational behavior of parents in LDCs can be doubted

Vd

when considering the apparent lack of reality of some of the
/

corollaries and assumptions that rationality implies--for
instance, the peffect c&ntrol and spacing of births, the
household as a decision unit, and the requirements of a
minimal set of information in order to make such rational
decisions. Furthermore, the existence of important gjags in
fertility deéline in relation to 1increases 1in income,

decreases in infant mortality, and <changes in other

fertility determinants would seem to confirm to some extent

I, 46
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the ﬁeakne&; of the rationality assumption (Oeschly and
Dudley, 1975; Linéert( 1980) .1

This apparent insensitiveness of fertility decline to
development is illustrated in Tables 4-1 and 4-2. In Table

4-1 it is worth noting the gprrowv differences of fertility

\

among, countries with strong differences \in development
indexes. Finally, the considerable lagy"of fertility
reduction behind decre?ses in the death rate <can be
appreciated in Table 4-2.

On the other hami;‘the rationality of parents in LDCs

can be und"stood as a response of poor people to their
deprived conditions, where basically “the existence of a
pension motive and/or the f?gt that children constitute
income sources for their 'parents would be the main
justification for the assumption of rationality (Williams,
1980; Birdsall, 1977).

Actually, there are good reasons both to doubt and to

accept the "rationality™ assumption; however, the -puzzle

that fertility presents for rationality is related to the

? This sort of a pessimistic view concerning an economic
approach to explain fertility in less developed countries
would also have some empirical support. For instance,
Kuznets (1974) did not find any statistitally significant
relation between fertility and its traditilpnal determinants,
when analyzing a sample of less developed untries)
Furthermore, Easterlin (1976) and Mauldin an \g&zfgcn
(1978) have provided some evidence to doubt whether parents
act consciously to control fertility in LDCs. Finally, the
adduced increase in contraceptive use by women has been
interpreted by many scholars as a substitution of old
fertility regulation methods by new and more safe
techniques, but both tending to keep under control some
socially determined fertility level, not basically different
from that of previous stages of development (De Tray, 1976).
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Table 4-2
The Lag of Fertility with respect to Mortality

(Cases of Taiwan and Mexico)

o

Country Year Crude Birth Crude Death
Rate Rate
Taiwan 1920-24 42 26
1925-29 44 23
1930-34 46 21
1935-39 45 , 20
1940-44 42 | 18
1945-49 40 15
1950—54 46 10
1955-59 43 8
1960-64 37 6
1973 ‘ 23 5
Mexico 1925-29 44 27
1935-39 . 43 23
1940-44 44 22
1945-49 44 18
1950- 54 a5 15
1955-59 45 12
1973 46 8

Source: Reproduced from Easterlin (1976, pp. 9-10).
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delay in passing from a high tertility response to a lower
one when economic conditions in society a;e changing.

Such a‘lag in fertility reduction has been interpreted
according to three main hypotheses., The threshold hypothesis
of economic consciousness (Rich, 1973) implies that before a
threshold point, related with a minimal development level or
income level, parents would be guided by attitudinal inertia
and thus would not practice any fertility requlation, either
becauée they did not perceive the reasons to reduce
fertility or simply they did not behave rationally. A second
hypothesis, associated with Easterlin (1976), would explain
the fertility lag as an unperceived rise in fecundity due to
development (better chome); this means that fertility will
continue to be supply determined until a certain stage of
the development process. Finally, the third hypothesis would
be that the relative cost of children to gbods would ﬁot
rise until further advance of the development process.

Income inequality, however, can provide a more general
explanation oflkhe apparent contradiction between a lack of
rationality suggested by the fertility lag and the presence
of it sugested by the pension motive. Moreover, the
inequality explanation would be related to the previous
three hypotheses. IB fact, rationality concerning fertility
determination can be as dualistié as is . the pattern of
economic development of the éociety. In a typical LDC theré
may coexist sociél groyps that present different rational

behaviours: one of high fertility and one of low fertility,
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each being inversely related with the average welfare of

each group. Certainly, the relative cost of children will be

inversely related with such a behavior of high or 1low

fertility. Indeed, those groups which lag behind the spread

of benefits of development (namely:' education, income,
health improvements, etc.) would have no reason to alter
their behaviour of high ‘fertility. Further, several
researchers have suggested that the relative priée of

children, faced by some groups within the society, may even
decline at the earliest stages of economic development. That
would be the case, for instance, with peasants. In fact, the

process of internal migration to the cities, especially of

young females, would reduce the price of children faced by
the peasants. As well, an exogenous fall in infant mortality
can also be interpreted as a fall in the price of children
(Boserup, 1970; McCabe and ﬁosenzweig, 1976; Lindert, 1980) .

The consequence of this should be an increase in fertility

of some societal groups.®’ On the other hand, those sectors

which are incorporated into the development process

~

certainly will have good reasons for reducing fertility,

such as higher oportunity costs, social welfare systems,

among other reasons.*® Therefore, to the extent that the

* A lower net price of
infant mortality, when
still present, or even
of development, should

parents behave rationally (Lindert,

children caused by a decline in
income sources for children work are
in expansion, as in the first stages
imply an increase in fertility if
1980) .

* The net cost of children rises during the development
process. This occurs mainly because the sources for

children's income tend
for the pension motive
Repetto,

_ > n

1976; Lindert,

to disappear, and because the reasons
become weaker (Mueller, 1972;
1980; Williams, 1976). The decline
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development process 48 accomg':ied by a high degree of

inequality, implying that an extensive part of the
-population. remains tQﬂthaﬁ‘”’iignificant change in its
socio-economic conditioqs,i“fi follows that the fertility
decline of the whole society will be very small or
non-existent or that fertility may even increase.

This latter hypothesis provides, perhaps, a better
explanation for the fertility .lag than the threshold
hypothesig. Certainly the coexistence of two  such
rational.ties, and finally the predominance of one of them,

vill depe~d to a great extent on the income distribution. In

.

the same fashion, the lag e rise of the relative cog;

of children with respect to development process is also

compatible with an income-inequality explanation.. As
suggested before, to the extent that large groups of the
pépulation remain in the backward agricultural sector or in
marginality conditions in the cities (thus outside the
schooling system and social-security advances), thef will
probably.Anot experience a rise in the relative cost of

children. Further, to the extent that there are sources for
‘(cont’d) in children income sources is explained by the
transition from agricultural to industrial and urban stages,
where work for children becomes scarce. In addition, the:
process of compulsory education and laws against children's
work which usually accompanies development militates against
child labor. An additional source of rise in cost which
accompanies this is the fact that both space for living and
food tend to be more expensive in cities than in the country
side. The necessity for children to look after parents in
their old age decreases for.several reasons: the increase in
income itself, the development of welfare institutions, the
destruction of the extended family system; and the higher
reliance of parents on the their own means for surviving,
vhen a higher education and income is achieved.



N ' 53

children's work and a possi%ility of eliminating e surplus
labour in farms throuéh internal migration to the cities,
thg)cost of children will decline for some groups of the
population. P

An illustration of our hypothésis is suggested by
inspecting Table 4-3. For instance, in 1969 Ecuador had an
income 2.9 times that of Bangladesh, but because both have
58% of their population living under the poverty line of U.S
375, ft is more understandable that their crude birth rates
were nearly the same in 1969-70. The same A;gument can be
applied partly to explain the narrow differences between the

»

fertility levels of Ecuador, Tanzania, and Kenya. .

The prev1dns kin@ of econom1c argument, however, can
not explaln totéﬂly tﬁb«lag ofg eri11$?h\feh1nd development ;
indeed, f& wouid h& am gx ﬁﬁchaﬁﬁcal e&piahaé?%n. Actually,
such 2 laq Mmg rcflgcﬁvqsgp ( 'ig;or.mntpr:ahlogxcal

w;. ) ! < 5. . ‘
sxt\;gtian. ThaE’} 1_5, ,ghangeﬁ# i.% eco*omc ,tqndxtxons,

N e - ‘\‘Q

speci f _y é'p?se qn t‘hq net cos@ of ch;ldren, do not

imply a pne to ong ghange in ptfg%ﬁabs and societal norms

sdpporfﬂtﬁe }ert111ty decllne. In fact, these

ratxonal} és‘onStho poverty ‘or backwardness HOwever, they

+

can not“  ﬁe as iast ‘as rapld economic development occurs.

he tértili;y lag 1is longer among recently
gess developgd countries than earlier developing

“uggesté‘that-the faster rate of economillchange

Lod



Table 4-3

The Relationship Between Absolute Poverty and Fertility

Percentage of Crude Birth GNP per
Population Rate ’ Head ..
Country bellow U.S. 1969-70 1970
$75 (1969)
Tanzania 73% 47 100
Kenya - 48 £ 150
Bangladesh 58% YRR 100

L .
Ecuador 58.5% * . 290

’ So:{ces: Povgrty data in Ahl\walia and Chenery, 1974; crude birth

“atks from World Tables, 1976; and GNP per head from World Atlas,
1972, '
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~ .
which has been ocurring in the former nations would have
require an even faster speed of attitudinal changes

_(Lindertg,1980['Ca1dwell, 1976; Davis[.1963).v

Income distribption is positively related to the
fertility 1ag. That is, geater equality or improv;d income
distribution, implies the successive 'exﬁosure of those
backward and g:gditional groups to progress and to a modern
way of life. Sucnﬂan exéosure, in turn, will be determinant
in producing "the required attitudinal changes and the
correct perception of new costs and opportunities, leadihé
to a decline in the fertility level of the poor (Rich, 1973;
Kocher, 1973; FreeBiman, 1976; Birdsall, 1977).
4.2 Eduéation and Inequality

Certainly, the consideration ~of education, wﬂ!n
analyzing the ineqﬁality role in fertility, is valid to the
extent that both phenomena should be inherently related in
the long rud (Simon, 1974, 1976). It must be said, howgver,
that the \indirect effect of- an improvement in income
distribution on ‘£efzility, through a better education,
operates only via an increase in the absolute lewvel of

# income of the poor. That is, income distribution-has no

r autonomous effect itself on educati'on, based for instance on
a non-linear reiationship between the -two, as 1in the
~— f;geviously discussed cases of fertility and life expectaﬁcy.

Therefore, the arqument that links income ineguality,

education and fertility is an "income" argument, or what we

-
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have , called a structural approach.® Further, in the

- : .

empirjg£al model developed otater, we do not consider any
& ' '

e f income distribution on education.

he educational role.should not be understood only in

its formal aspects; one should also take into account
informal education which comes with exposure of the
population to progress, énd which'is determined mainly by
change in the structural economic character of society (the
step from an agricultural stage to ugbanization, or even the
step from an agricultural stage to a more highly productive
modern agricultural system),

Under this general perspective, it is wuseful to
highlight the following aspects of the roliyof education:
the change of fétalistié attitudes related to poverty; the
revolution in aspiratiens; the development of an independent
role for women; the expansion of the information set; and,
finally, the incréased efficiency 1in controlling both
fertility dnd mortality--the latter aspect will be analyzed

vin a separate section (Mueller, 1972: Williams, 1976;
‘Birdsall, 1977). .
Fatalistic and pessimistic attitudes towards life are

related to a poverty stage, where the people's degree of

. * Notice that a more puré®relation between these variables
could be justified provided that education, itself, has a
non-linear relationship with fertility. That is, basic
edycation, or a few years of education, reduces fertility by

- » more:than higher years of education (Ben-Porath, 1973).

Thus, to the extent that an improvement’ in income ‘
d1s;r1but10n determines an improvement in the basic
educatlon of the poor. the fiinal effect should be
reductlon in aggregate fertility. ?
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cqntrol over their own decisiohs and over common events is

- hi%hly restricted, and therefore all kinds of outcome ruling

life are likely attributed to destiny, fatalism and in

general, submission (Repetto, 1974, 1976,.1979). Education

Ni QO a great extent breaks this situation, giving to the poor

;; higher self-confidence in the 'possibility of managing

‘ their';ircumstances. The connection of this with fertility

is through the weakening of the pension motive, and through

a greater perception of césts and opportuh{tiesrrelated to

develvpment or §reater equality. In fact, the gz&éence oﬁ

this point comes mainly from attitudinal studies'(Repetté,

1976; Mueller, 1976) which show, genefally speaking, such

“higher perception of costs and opportunitieﬁ, ad the
consequent decline in the pension motive.

Aspirations in 1life, (concerning a desired)hbetter
standard’of living anl opportunities either for'bérents or
for/fheif children, are also transformed by education. In
Gﬂl study of the.Taiwan population, Mueller (1976) reports
tﬁat ﬁhe'aépirations of parents‘for their children tend to

hJ

rise dramatically with education (Birdsall, 1977, 1980;

<

"Williams, 1976). The connection with fertility can be better

3

understood by considering the expansion of the informational

. »

set, which is required to substityte quality of children for
quantity. Such an expanded information set is an unrealistic
assumption of Becker's approach when considering the reality
of less dévelobed societies:‘Becker‘postulates that everyone

in society knows the different qualities of <children

{ L4
]
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available in the market. Certaiﬁiy, in lless ‘developed
societies most of the people, especially the poor, live‘én a
world. of wvery restricted information. In relation %;o
Tert{lity, this means that poor people do not really képwf
the di{ggregce.between quality and quantity, o

A second way in which improvedleducation acis is simplg‘

by affecting tastes against children. The a§pirations fér\éﬂ

- higher standard of 1living, and particul§r1§»thé\change in
consumption patterns associated: partly with demonstration
effects, are likely to be stronger in a society which is

| Breaking with its dualistic charactergistics of having both
backwg;d and modern people. Such forces can act powerfully
again;t fertility to the extent that the poor realize that
children quantity is an obstacle to achieve a minimal
desired standard of4living (Freedman, 1976).

The educational‘role seems to be particularly important
in the case of womeh. An increase in a woman's education
acts thrdhgh different léhannels affectiné fertility, the

“most important being ;hSt of ﬁhe gain of her right to be
considered a person; énd‘theréfore her increased involvement
in important hougéhold dgcisions, including those relating

‘to fertility. Since the woman has been historically placed

Pin an inferior role in many cultures, and yet is the more
important actor in the birth process, it is not surprising
that her increasing freedom, status, and aébirations will

yé uce desired fertility ‘(Difson, 1976; Ryan, 1952;

*Mitchell, 1972). . . '

-
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However, the educational:. role of women in reducing
fertility must be considered with some gqualifications.
First, such an effect tends to be stronger when the woman is
involved in activities outside the home and especially in
the modern labor férce. Sécbnd, the effect 1is highly
gependent on the cyltlral characteris;ics‘of the society;

for instance, the Muslim culture discourages female activity

outside the home (Dixson, 1976; Kirk, 1966; Anker, 1978).

4.3 Female Participation Rate.and Inequality N
The traditional economig analysis of fertilif;t or the
value of time approach, has <considered thé female
participation rate as a variable which acts inversely on
fertility (De Tray,. 1976; Michael, 1976; Schdlfz, 1980,
1981). Such an analiéis assumes that the female
participation rate pr%ffes the opportunity cost of children.
That is, the female fbarticipatibn Late has a direct
relationship with the wage rate; and®a _rise in the female
wage rate constitutes basically a substitution effec@ion the
consumption of children., Certainly, the whole of this
analysis assumes that the mother's work in the market is
totally incompatible with child rearing activities.®
However, the reality for some of the LDCs, particularly the
least developed, is that much of the market work done by the
mether is compatible with'child—reafing. Furth;r,ithe high

fertility in those countries implies the availability of

- - o .- - ————— - .
-

‘For details of this analysis refer to Chapter 3.

-
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free substitutes dfor the mot her™s time--older
children--which facilitates the mother's: Ph}iicipation in
the labor force. Therefore, in these cond® 16;;; a rise in
the fémale wage rate may constitute oply anlinégme g? ct on
the consumption of children. Thus, the relat}énship between
tﬁe female participation rate and fertility could be
positive in the earliest stages of development (Rosenzweig
and McCabe, 1976; Kasarda, 1971). ‘
Actually, the empirical evidence hds shown more support
for a negative relationship than for a positive relationship
between thesg two variables (Birdsall, 1977; Williams,
1976).jThe issue, however, remains open. In fact, most of
the r:search on the subject has used samplesﬁzbnstituted by
a combination of developed and less developed countries.
Further, the data for the female participation rate are
generally biased, capturing~main1y that kind of female work
which is incompatiblé with child rearing (Schultz, 1981).
Thus, some of the evidence on the negative relation between
these two variables may. reflect partly this latter
situation. On the other hand, there is a higﬁ possibilitg
that a positive .relationship between the femalé
participation rate and fertility takes place only in a very
few backward nations, §§igd thus it is not captured in more
Qépgesentative studies pf LDCs. | '
\(p conclusion, it is not surprising to find a negative
pip, between these two variables in LDCs studies.
h 4

Ch  findings reflect the  most representative

&
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.

relationship between the female participatién‘ rate and
fertility in LDCs. An additional assertion is that the
magnitude of the effect of ghe female participation rate on
fertility, though negative, may b® weaker in LDCs than in.
developed countries (Birdsall, 1977).’

Searching for a connection between rate of female
participation in the labor force (hereafter }PL) and income
distribution in LDCs, we must analyze the‘ principal
hypotheses concerning an explanation of female
participation: first,‘the'inverse relation between household

income and the FPL; second, the structural explanation

relating the FPL level to the type of economic activity

"predominating in the country; and third, the cultural

factors determining female parﬁicipation.

The first hypothesis postulates an inverse relationship
between household income, or the husband's income, and the
FPL.. In LBCs, the wife must work in the market when
household income is very low in order to complement it and
thus achieve a minimal subsistence level for the family. In
so doing, {he must decline apparently more "productive
activities at home™ such as child rearing (Schultz, 1980).
However, when income rises, tBe complementary income

provided by the mother will lose iﬁpOrtance and she could

2

return to the house,~ﬁQ:,, priority .of child rearing.
L

————— - _—_——-‘--—4-—

' .The: opportunxty éos 4 wcaated with chzldren in-developed
countiﬁgf must be’ hxghet ‘than in less developed countries.

D- . \) o
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The explanation for this is that the first adduced
hypothesis of FPL declining with income would make sense for
only a limited range of income increase. The reality would
;;\more compatible with a U shaped aggregate relationship
between FPL and development or income. (See Table 4.4 at the
eng of the chapter).

Actually, the like;y evolution of the FPL over time is
.complicated to explain. First, the decline in the FPL caused
by an increase in household income implies that the
husband's income increase must be sufficiently important to
allow the retirement of the woman from the labor force. It
is almost certain that her wagé‘rate will lag behind the
huébgnd's within a certain range of the developéént process.
In terms of a value-of-time explanation, it would mean tha£

the woman's value of time rises above the market wage at a

certain stage of development, and certainly this }isf

compatible with the previous aspect of a rise in husband's

income. Secondly, the wife's allocation of time fully to the

household cannot be prolonged if the income stage of the.

household is not very high, since there will again come a
_ r '

time, due to development, when a great part of the household

activities of the wife would have less comparative advantage

than being . in the market. For example, it would be less

productivgﬁto make the family's clothes than to buy them, _

and thus the opportumity cost of home activities will begin .

to rise. Moreover, if home activities can be seen as having,

economies of scale in the joint production of goods with.

%

3

™~
~
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child rearing, then as a consequence women will be induceq
again in the labor force in order to trade their labor for
goods (Schultz, 1981). However, higher up in the income
scale, the valuation of time byN ricb women would almost
always be aone the wage rate vaeménts indicated by the
labor market, which for our purposes means non-participation
of women in the labor force. This explanation would suggest
that the female participation rate would be non-linearly
related with income, if we allow at the same time the
variation in the value of time. Tﬁus, income distribution
will somehow affect FPL, although it s not possible to
specify the sign of this effect. |

The structural hypothesis is stronger and more clear
cut in exéfaining the female participation rate. In fact,
this hypothesis states that the FPL depends on the type of
predominant® economic activity. If the latter is
predominantly one of agricpltpre, women would have much more
chance, like children, {@Apgcome engaged in the labor force.
If the type of predominant activity is one of
indusfrialization and associated with urbanization, then
women would‘ see their more 1important source of work
destroyed (Qﬁi}ed Nations, 1981)..Certainly, this hypothesis
takes acco@?&?of the aggregate FPL; indeed,®' the process of
developmgn? 4can be viewed as having dualistic
charactéristics concerning the FPL. On the one hand,

development increases the demand for skilled women in the

. . . e W )
industrial sector and-in the services sector; on the other
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hand, it reduces that for more unskilled women, who are the
majority.

Finally, the cultural hypothesis simply reflects the
fact that some cultu;es encourage and others discourage
female engagement in activities outside the home, this
phenomenon being particular to the less-developed world. As
we mentioned before, the Muslim culture is a clear “example
of discouragement (Dixson, 1976) and probably the Asian
‘;ultures would be an example of the opposite case.

The following conclusions respecting the relationship
of income-ineqguality and the FPL can be stated. There is no
certain relation between income inequality and the FPL. If
we assume a general point of view, considering that poor
wives must work and after a certain level of income women dd
not work at all, then it could be said that a worse income
distribution could 1likely imply a higher FPL, and vice
versa, If we assume an explanation cohparing home
productivityjgwith market place productivity in a development
context, t FPL-income relation could be thought as
non-linear with the FPL decreasing during a range of income
increase, increasing thereafter and finally declining.
Nevertheless, the effect of income inequality on the female
participation rate would be ambiguous, sometimes being
positive, sometimes negative and sometimes' zero 1f we
observed these movements in a sample of countries. Finally,
if* we assume a structural point of wview, it could be

speculated that a higher degree of inequality could be
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Table 4i4

Relationships Among Female Participation Rate, Development,
Agricultural Stage and Crude Birth Rate

(Circa 1970)

Countriés by Female Part. % of Labour C;Qdé
Income Level Rate Force in Birth
1970 Agriculzure Rate

1970 1970

Bellow US $100 35.6 76.9 44.9
uss 101-200 23.2 o 66.3 48.2
Uss 201-375 21.6 54.0 37.6
USs$ 376-1000 ‘ 23.7 _ 38.1 32.9
Above US$ 1001 32.4 1.7 17.1

Source: Data compiled by the author from World Bank, World Tables

1976, pp. 508, 516, and 517.



66

related with the existence of an important backward
agricultural sector, and therefore with a higher FPL.
However, if we control this 1atter‘fact;r, we could find
that a better income distribution at the agricultural stage .
could have different and opposite effects,

In Table 4-4 there are illustrated the relationships
among level of development, the female participation rate in
the labor force, the crude birth raté, and the female
participation in the égricultural labor force. A wvisual
inspection of the data reinforces the hypotheses of a
non-linear relation between the FPL and the level of

development, and the positive relation between FPL and an

agricultural stage of development.

4.4 Infant Nortality and Life Expectancy

Paul Schultz has convincingly argued that fertility in
less developed coutries should be considered as a demand for
survivors, explaining in this way the pog@tive relationshi;.
between fertility1 and infant mortaliQ;‘/commonly found in
cross country studies (Schultz, 1976, 1980, 1981; Birdsail,
1977; Heer, 1966: Weihtraub, 1962). The relationship is
positive because parents have children with some .expectancy
of infant mortality, thereby adjusting the number of births
to §;ﬁieve a desired, almost fixed number of survivors.

The effect of both a\Higher life expectancy and a lqwer

.

rate of infant mortality is to reduce the net cost of



3

‘« - ) - L] .
. \I Ahm . _‘.'l' 67
| PR . )

N N I g
children, and to raise “he value of life.® In turn, the

increase in the certainty of a longer life span, and thus‘
the higher value of children will indyce a fertility

reduction by induéing a substitution away ‘from gquantityg

ot

toward child quality (Schultz, 1976). ° P .
Two positions have been 4dffgued to explain the
improvement in infant mortality. The first one states that
the most important determinants of it are increases in
health technology and government intervention (Stolnltzh

1965; Arriaga and Davis, 1969). A second position, wkich
, : _ s
does not exclude consideration of the first, sees mortality .
b

as being importantly determined by income, educaﬁion,

calorie intake and other general conditions of the standagd
-y
of living, which are ultimately related to income (Prestopn,

1980; Rodgers, 1979; Schultz, 1980). R

This second position views mortality as being -
N

determined by an exogenous parameter related to government ,
'
intervention. The slope of the curve relating"‘}ifé {‘

. : “«
expectancy to income is determined by variables related to ..

o

income. A connection with income distribution is given by

the non-linear relationship of mortality decline with
' A reduction in the number of child deaths in the family
reduces the waste of resources and the average cost of
surviving children.

' It must be said, however, that an improvement in infant
mortality could imply a negative effect on fertility at a
low stage of development. Indeed, there is no reason to
think that the demand for children must necessarily be
price-inelastic .when children are still sources of income
(Lindert, 1980). Secondarily, a decline in mortality is
associated with higher fecundity and, thus, with higher
fertility (Easterlin, 1976). »
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income; in tact, income Improvements will show diminishing

returns in life expectancy. This Expf;nation is reinforced

given thc causes of d.ath in less-developed countrie which

are to a great extent determined by soci -economié
conditions. In LDCs, standards of living are poor and
diarrhoea and influenza are common as premature causes of
death. Moreover, the role of inequality would be reinforced
wvhen one considers that the poor generally remain at the
margin of government actions, either because of their rural
isolation or their status of Aarghnality in cities
(Birdsall, 1977).

In any case the gains in mortality become marginal
after a certain point; for instance, it is fairly easy to
abate grcss points of mortality by gontrolling diarrhoea and
influenz;. It is much more dgfficult to control systemic
diseases such as cancer. A betfer income * d1str1butxon by
promotxng a better standard of living an'rbetter access of
the poor to health ;ervxces, medicine and drugs, etc., would
reduce to an important extent. the aggregate mortality level
of a.less developed society. To the extent that this affects
fertility without a siénificant lag,"he relation getween
income inequélity and fgrtility 1s reinforced.

A
4.5 Supply and Demand Sides of Fertility, and Inequality

The ‘sﬁppiy side of fertility can be de”fi-ned?/as the
potential number of live births surviving a mxnxméﬁ age
(suppose 4-5 years of. age) that a mother can expect on’

o -

..
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. average. This definition “attempts to capture the essence of

the ‘supply side definitipns of Schultz (1981) and the
/

cbncep{\of natural fertility sgom Easterlin (1976). This

‘.pobential number can bi consddered as lower than a

-

N

biqlo:‘cai maximum, because any society can be tbéught as

having® a socially defined limit to fertility, achieved

-

either by the social intercourse taboo or other accepted“

social Techniques. . , > )

t

@,

Tﬁis ‘definition of the suppl<\ side deals botrﬁ with

fecundity and infant 'mortality. In this way, it oi§

specifically related withvdeveiopmengx\ln the‘éyitial §tage§

of development, there is Eq.improvement in the nutrition and ¥

health conditions of the mother which cgﬁ increase fecundity

and reduce infant mortality. Furthermore, infant mortality

N

would also be reduced by ‘the general rise .in living

conditions. Therefore, the suppl? of fertility can be viewed

"€ rising with development until. it reaches a leveél close Q@

equal to the biological makximum fecundity and minimal

Ve

biological ngant mortalitﬂ( _ : . iy

The demand sidé of fertility can be viewed as ‘the

desired fertility .level of the family or, in other words,

4 [ . e " .
;deﬁired‘fergility are thoseyalreédy discussed: edugation,

o

v

the numbdr of births carrifed alive to a certain minimal age,
. \ | o
tht the family wduld like to have if it could

perfect’éommand of fertility regulation. The determinants of

female ﬁ%fticfpatibn rate, urbanization, etc. The most

: : N - ’ . '
logical outcame 1is that desired fertility declines as

. , . ] ' . o
] : . * ! "*

B . -

.
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development occurs. ’ : .-

v
H
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4.5:1 §upp1y and Demand Interaction - . ’“
\ .

Desired fertility ‘is certainly ‘high at low le;els of“
development, when -the rationality for hav1ng children is

/:lear. However, up.to that stage, given ,the high patterns of

9.

infant mortality an a'supposed low fecundity, the outcome
- [

must be 6ne op)}ce‘ cf’baﬁd over 3upply Certalnly., de51red
o

fertility can also r1se,‘ 11ke supply, in the former stages

of development, The rationality for this i‘se‘ related to Phe
reduction jn’ the price of childrenland the existence of
sourtes of work fof children, and thus income, in ‘the early
phases of development. ‘v‘After a while,- d;velopme‘nt will
result in a‘ reductio_n in desired fertil.ity, because of the
‘increase in'th‘e RFice of children relative to the prices of
qoods ."n’d beceuse o"f'higher le¥els of education. At th_i‘s
point, sdpply and d.e’ma}\will intersect . Finally, in furth?”‘

P o,
stages of development, there willl be a situation of excess

1 )

Thergfore, the probosiotion of thlS interpretation is

supply.

that fertility is firstly determmed by supply forces, and

A

is ulrtually 1mposs:1b1¢

'im, the emplrmal a*na;lxs

only after a pomt of m1n1mal development 1sa1t determlned-
by demand forces.. Certamly this. presents a. theoret%al
problem of . 1dén‘:1f1cbt1on whén :}tudyfr'ug fertility b,gcause it

:"@?fgsrentmt,e supply from demand

;: Nevﬁtlﬁeless, there is no

¥
solution to th1s*problv*ot¢‘;§r. thanwassumlng fert111ty to
¢ l 44« e ARV <

._'_ . ‘. : "V'i‘

.\
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have a non-linear ‘relationship with development, or to study
a reduced form vhere both elements are acting. However, a

rescuing element for the empirical analysis is éhe fact that

. @
the supply determination of fertility occurs only in very

.

' few backward economies. More interesting than this is the

consideration of a "real fertility curve" which is shown in

Figure 4-1.

- /
7

Real fertility is a curhe of approximation to qujred

fertility when the latter is constrained. The existehce’pf

this real fertility %urve\is explained by the lack. of “an

immediate perception of thé reduction in desired fertility,

—

B

#he poor efficiency in reducing. the 'supply excess, or

another economic mechanism implyiﬁg, for instance, that' th

immediate cost o reducing fertility is higher thaf the
"_\l '

immediate benefit of sucﬁ reduction (example : high relative

price of efficient fertility control technology) . ¢
“J . 7o

. > .

4.S.Xr§he Relationship with Inequality “.

This éxplanationb of fertility as being supply-demand °

déterm;néd, and the Eonsequent existence of a rea olution

A

different at the begining fromt desired fertility, has ‘

A Y
A . o .
several connections with inequality.

A first ‘o;vious ' connection is, given by‘ the
non-linearity which arises’ from’ considerbng fertility as
supply defermined at Qome° levels’ ofj income, and demand
determined‘at.high‘. yevels’af ineomé. However,'wfthin this

? “ . . . . . N
perspective, an img?évement in income distribution could

3 gL
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+ \'+Figure 4.1 Interaction between the Demand

i 4

®
and the Supply Side of Fertility

- . L d

Desired Fertility, Fecundity
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Sburce: Repetto (1979).’ '
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" increase rather than decrease fert1l1ty, because it wéuld

have a more 11kely effect on supply

4 . o
Nevertheless, more realistic connections arise from:

‘considering  the relationship between the real solution and

desired fertility, after the inter‘_secti'on between supply and
demand, which occurs at higher levels of, income. Let us

suppose that the perception‘.of desi®¥d fertility is the

'rrect one, but the Qifference between the real solution’

and the latter is ‘explai'"n'e! by the difference between

immediate cost and benefits of reducing fertility. Given
this situation, an gghcomd distribution, favouring the boor,

‘coul.d-, match that calcmﬁation causing an immediate decline in
t e1r fertility level and then 1# aggregate fertllxty .
same" argum%a can be explamed as E‘heLfact than an 'equal
amount of 1;1c‘rease.?n income fo! r1ch aﬁd .poor people, if it

is .enough to mdtch the d;f\ference betwe?n the -immediate cost
R 3 '
and benefit of reducing’ fertilitty of the poor, would reduce

fertility of the poor more than # rich. (This can also be

imagined. as a free provision of contaceptive technology for
I qr?b

the poor) Let us suppose now that fertility "of ‘the poor is’

at some point on the real fert111ty curve after its peak;

and fertility *of the rich is at some point on the desired.
. [S

fer-ti‘lity curve; in this situation, an improvement of the

* [ 4

share ir/income of the poor will"also reduce aggregate

‘

fertility. Ultimétely,; m order to avoid already d1scgssed '

, . 1y \

arguments, let us suppose an mcrease of e-du‘catmn of the

poor related to a better income dmtrlbutmn In this case,

-
.

9

)

)
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one can apply the Ben-Por‘ph's argument that the first years
of education reduce-fertilify more than the latter years of

education,
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5. REVIEW OF THE EMPIRICAL LITERATURE
.This clama;-f?'ér presents a critical review of the
‘empi..;‘.jqal wfrk done on the‘i_neq,uélity-fertilit'subject. The
purpose of doing thi‘sﬂ“’(is: fi’rst 'to :xnake ‘nar the most
common problems £aced in the ﬁmpxncal analysu of the.m
subject; second, to pomt out‘:"the necevs@'t‘{ ‘dOaixquanont

'y

thcu:n- and, finally, to provide ». ‘comparative bnlh ”-.{- \
- ‘g . -

bctt‘r understdnd and judge our own -empirical’ .atm‘,

': ' We have made the following classification of the work

) &me in the "area. A first group corteSponds to what we-have
calfdd a structural approach to the role of 1nequa11ty on
fertility. Th¥s type o& work has been done mainly by Rich
(1973), Ko N (1973), and Bhattarcharyya (1975). A second.
group iw t:;t‘hicﬁ bl‘lend;s the so called direcg and indirect
- . -approacles, roughly, ;t combines macro with micro
1nterpretatlons;f the ‘role of inequality on fertility. Th;s

type of work l' been done mainly b”e‘!' ne 1979)

and Flegg (1979) The models used by this group make l1m1tcd
. «

use of the mutual relationships between fert‘llty and its
explanatory varlables, dismissgng tm ﬁ!ysm of a more'
ample and pol1cy relevant framework 6*;1:,111“ economlc'g
relationships, ® which shquld include the 1link betweén
"fert‘iliéy, income 4dis"triab"utioﬂ ~and savings. On "(:"Bese
grounds, a third group can be distinguished which analyzes
fertx*xty pressures on s‘avmgs, and th,us on economic growth. - )
The effect of improvements in the income dlstmbptmn is

analyzed herein by comparing-its consequences on fertility

o,
-
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-~the petential Penefits of a reduction in ‘rtility--

verh!;‘&ﬂ‘s:'conseq'uences on savings and through this .on the

. S . ¥
,ate of economic growth--the potential negative effects,

:yp: of work has been done mainly by Gupta (1975, 1982,

Other authors who: have developed this theme are
sog}ow (1980), Leff (1969), Ram (1982), and Hazledine
(1977). : : =

Flnalkly, it must be said that the most important m‘é- ‘

. 1

on . the ‘ineqwlt?y-*im:;alrty f*relatxbnshay is m%’éxsed on a
smultar),eous equatlon system approach. The works of Flegg
and Repetto, which adopt this approach,' are based partly in

the work'of Gregory (1974, 1976) and Anker .(1978). 1 the' e

. ".'

'
followlng sections, we will concentrate on. discussion pf‘ the "a
s
s a
most representative work done in each area. ‘ . .

s *
\“'

4 *
-

»

£ 4

5.1 The Structural Empirical Work A

The work of Kocher (1&9.73) focused ‘mainly on-studying™ _ 4

the conrfection between agriculture development; equality and .

L U

feftility. He , emphasized the role of agricultural

~ 4

development 1in promot{ng equality and thereby reducing
) ‘ ¢

fertility; his conclusions aré reached through a descriptive
compar'ison betwe'en- two groups of.couﬁ‘tries', the first set r
composed of South Korea, Taiwan, Japan and Costa ;Rica and
tha. second composed of couhtries such -as Mexico and Brazil.

His conclusion after a full descriptive analysis is that the
. .

first group of countries,. in contrast to the second,
focussed initially on agricultural development, inducing a

- VY .

o,
-
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more egafitariad structure of land property, and thus a more
egalitarian income distribution 'nd a reduction . in
fertility. Such an outcome could Wot be achieved by 'th
second, group of countries characiyrised by an extreme

pattern of dualistic development. N

.

Rich (1973), basad on the assum‘ons;&;ﬁ;f the threshold

hypofhesis related to a down-turn of fegtility after’ some

&
M

critical point of development, attemptqi.pofdemonstraip,that

improvements in income distributidn wilfpcarry the majority

of the soéiety faster to that threshold point, thus reducing
[ 4 .

aggregate fertility more quickly. In s analysis, he showed

a special sample of countries comparing the movements in

Gini irgfexes and fertility between two points of time. The

countriés used were again Taiwan, South Korea, Philippines,
Mexico and Brazil. He found tha§ the first two nations which
showed an improvement in “their Gini coefficients further

reduced their fertility rates as opposed tdé the three

countries which hed %orsened their Gini ratios, in, pite of

having equal or even higher income per-head (se§ Table 5-1). .

e . .
These works, in genkral, have been criticized for the

lack of a more formal. econometric approach, with the
implication °~ that attributing ' the effect of fertility

B 4
reduction to ihproveﬁents in- income distribution would be a
biased result (Rosenzweig, 1981; Birdsafl, 1§77; Oey, 1981).
This would occur, it is conténded, when important variables
such as education,’ infant mortality, and the female

participation in the- labor force, among others, which,co&id
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Relation Between Changes in Income Distribution over Time and

. ~.2 Fertility
il
¥ 1)
Country Year Crude ﬁ\rth Average Income
Rate fncome -Mpmprovement -
( US.$): of the Poor
. - 4
— ~—
South Korea 1960 42 138 20% jover+
! ~ last 20
\) \ o
. s
| , “\ year
1969 . 30 28R over 100%
Te ot . '4 .
Brazil 1960 41 % 268 Negligible
19%0 35 348 Negligible
Philippines 1960 ' 45 169 Negligible
1.970 ' 44 208 Negligiple
. \
Taiwan 1960 ' 36 176 5
\
11970 26 334 " 200%
® ,—
Mexico T 1960 44 441 “ Negligible
«\ 1969 o4 . 600 ' Négligible
- -

Source:

Reproduced from Rich (1973, p.

719,

‘8,
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have been the main causal variables in such fertility
reduction, are not taken into account in the analysis.

Such concerns are strbngtheqed when one inspects some
counter examples and studies the atypfcal nature of the
sample of successful;. Snd gunsuccesﬁful countries in
;ontroll§ng\fertility. In fact, Sri Lanka, South Korea and
Costa Riéa, typically used as exampleé of th; successful
group, exhibit, bea1des improvements in equality,
. extraordinary general indexes of development and rates of

improvement of such indexe;, in comparisoh~#1th what could

be ex iven their income categéry. The « same Q}gument
2 but in"q reverse dir;ctign 'applie's t® countries such as
. AR

' 1
Brazil genqxally chosen to demonstrate the unsuccessful
el o T augy e Y "

.
e

case. These cases are illustrated in Tabié 5,2,

It 55 worth noting in this table that Sri ﬁhnka, South
Korea and Costa Rica exhibit impressive records \lower
infant mortality and higher education performance not pnly
with respect to their o¥wn income category, bu\\also witd
respect to the upper middle income coun;ries. Besides this,
it is worth noting that Brazil egﬁ@gits tﬂ% inverse picture:
extremely poor indexes of dévelopment)rela)lve to what would .
be’ expecq\d given its incosl® categoig ana{}y, thete ar?.
two 1nteté)(}ng counter examples, Coiombla ‘and Tanzania.

Colombia exh1b1ts a trend to increasing inequality but has

v
N

mandged to achieve one of the highest percentage reductions
in the crude rth rate of this sample of countrxes,,
Tanzania, on the other hand, has tended.;o reduce 1nequa11ty

~ ' : a
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without achieving any';e fin uts c:udd”bi;;h_rate in a

ration does not destroy the

period of twenty yearn.ﬁ‘-
Certainly this §

attempted explanation he income distribution ¥ole, but

certainly highlights e implicit bias in considering,,

-~

-igsolated from ,other variabies, the role of ingome

distribution on fertility. . L

Bhatacharyya‘ (1975), 4n his empirical work, used an

iﬂdex of rural urban inequality of the following form: .

P R‘UY;RY . . —
. . . s

R = index of rural urban inequality
UY = urban ingame per capita
RY =' rural iégfie SL; capita B
Y =income per qapitef

.He built double entry tables, using three categdries, of -
incomd>on§ two ef inequ;lity, in order to analyze infant ¥

mortality and fentility rates of a sample of 52 counégies in
N - ’ _ .
1950. He.'showed that for each bracket of income, the.birth

‘, rate and the ihfant mortality rate were positively related
. ! ' \ \5
“ wzth—the degree of 1nequa11ty

. [ ]
Lo ea

' Tﬁe cr:txcgsm ot the’ work "of Bhattarcharyya (é&egg,éﬁ'g,
1979) is quite’ s1m11ar to the previous critique. ‘It is

argued that his conclusxons are again bxased because of the
LY

non-consideration of other important determinants of
1

feftility'besides income and inequality. Furthermore, Flegg

*has dot}ced that, besides the inadequacy of the method, the
e | |

4,&0 : -
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.

r

con?}usxone are dependent on the arbxtrery decisibn ot vhere
to set the limit of the inequality cetegorxes, and t?at the
conclusions are not even statiscally sxgnxfxcent at the 20%
level.
\ . ¢
5.2 The Mixed EBmpirical Work: Direct and Indirect Rfffects of
Income Distribution ' ‘ r '

Repet to (1979) has done at least three w;rks in the

field, which are condensed in his book, Economic Equality

and Fertility in Developing Countries. These works have

included an analysis, similar to that of Rich, of changes in

fertility associated with changes in the Gini coefficients,
i 1Y

as vell as a more formal econometric approach which will -be

* explained below. R

\,’

In building a simultaneous three. eq&ation,’ﬂbdel,
Repetto (1979) used the fertility rate, income distribution

"and infant mortality as endogenous variables. Fé};ility was
« » ’

determined by income per-head, relative income ineduality

(proxied by the Gjni indeﬁ), the female/literacy rate and

the infant . mortality rate. Income dxstrzbutxon was /

determined by income per-RKead, the fert111ty raie, an index

»

of the dispersion »of educatlon . and the share of the
smallest 60% gf holdings in total ag;xcdltural area. Infant '

mor;alxty was determlned by fert;;lty, average ,caloyz?ﬂ .

intake and the female literac# rate.-He uséd a sample of 68

countries, including 23 developed natxons and six socxalist g

-~

opes, with data for the Qxddle s1xt1es
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re!nforces the initial fertility decline. The reduction in
the f;mald‘_participation ‘rate increases -fertility. In
Repesta;s {1979) model, the reduction in fertility,
associated with a more equal distribution of income, reduces
infant mortality (6; increases life expectangy as in our
basic‘ model) and improves income distribution. Finally,
according\ﬁé Preston (1976) and Rodgers (1979), a more equal
income distribptién airectly improves life expectancy--when
income is kept constant. B

The combination \ef these différ?nt models, thus,
require§ £he use of the four equations initdially mentioned.
This combination &lso allows a more complete specification
of the relationship between income distribution and
fertility than that provided by those models in isolation.
In addition; it allows the testing of the main hypotheseg-
related to direct and indirect effects of incoﬁe'
distribution on fertility.?® . “

The .relationships between incomea distributioﬁ aﬂd
fertility, depicted by the basic model, can\be explained in
simple mathematical terms, as follows:

Fertility (CﬁR) is esentially specified as aa negative
function of life expectancy (LEB), the female participation
rate .(FPL), “the sharew of\gthe bottom forty percent of
households lin GNP. (SH40)--as the measure of income
distribution, and other  exogenous variables herein

1% The detailed specification of each of the equations of
the basic model differs from the analogous equations used by
Flegg (1979) and Repetto(1979), in an attempt to provide a
better specification. 1
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represented by X. In linear form we have that: N
(;) CBR = a, + a,LEB + a,FPL + a,SH40 N ax
‘Life expectancy (LEB) is specified as a positive
funglion 6f income distribution (SH40), and as a negative
function of fertility (CBR). That is:
(2) LEB = b, + b,SH40 + b,CBR
The female partiqipation rate is specified as a
negative function of fértility (CBR) and income distribution
(SH40): ‘
(3) FPL = ¢, + c,SH40 + c,CBR
Substituting (2) and (3) into‘(l),'the total ;;fect of

income distribution on fertility can be expressed as"

v

‘.

a, + a,b, + a,c,

1 - a,b,-a,c,

P -
+

where only a,c, in the numerator is positive and. bagh a,b,

. : . AU PO .
and a,c, in the denominator are positive .and ghei} .sdm is
4 “"I )

. ’

- - »

less than one. g S .

N - Therefore, the negative direct effect of income
distribution on fertility may be increased due to the
positive direct effect of income .di;tribution‘ on life
expectancy and by the negative direct effects of f;rtility
on life expectancy and income distribution, ;espectively. Oﬁ
the other hand, the total efféct of income distribution on

the female participation rate offsets at least partially the "

total effect of income distribution on fertility.
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However, the existence of the above components of th
income distribution multiplier on fertility is hypothetioal,f
Therefore, the tests for such coﬁpoqsnts will clarify the

4 . . ‘
importance of the total effect of income aistribu;ion on

fertility. For"'ins;ance, if there is no direct effect of
i'ncome distribution on the rate of female participation and
thus ¢, = 0, tﬁg above multiplier incr;ases. If there is no
negat{ve airectfeffectfofdtettility onilife expectancy , and
.thus bz\s 0, such a multiplier dec:eases. ,

In the ’Sig?e model, however, income distribution -is
also endogenous. SH40 is defined, eséntially, as a negative
function of fertility (CBR). That is:

(4) SH40 = d, + d,CBR |

TPEfefore, the importance of jncome distribution in
affecting fertility becomes implicit in ‘the model.
) Certainly,‘ the negative ‘effect “of fertility on income
distribution reinforces the effeét of the latter on
fertility. However, formally %both variables are now
endogenous to the system, and thus, the total effect of
income dis}ribution on fertility can only be suggested. In
addition, the negativé effect of fertility on income
distribution implies that fhe ﬁﬁltiplier of the exogenous
set of variables X, is reinforced to the extent that d, is
different than zero.

Finally, it mustibe'insisted that the bésic model is

oriented to test the direct effects involved ip the

relationship between income distribution and fertility



. . 103

rather than being used readily for policy analysis. Inéﬁpdﬁ?

Y

given the endogeneity of income distribution, the approac

to a poiicy or multiplier analysis can only be indirect.

6.2.2 The Model Specification

~The detailed specification of the four.linear equations

is as follows: R .

Fertility
s *
(1) CBR = a, + a,YPH + a,SH40 +a,ADI + a,SR + a,FPL + a,LEB
+ a X, + e, .

Life expectancy birth A
[¢]

(2) LEB = b, + b,YPH + b,SH40 + b,ADI + b,CBR + b,DT + e,

Income distribution

C -

(3) SH40 = c, + c,YPH + c,CBR + c,ASH + c,ADI + c,RG + c,E,
[ )
' A
Female participation rate ‘ . )
(4) FPL = 4, + 4,YPH + 4,CBR + 3, X + d/J X, + d,SH40 + e,
Endogenous Variables
CBR = crude birth rate & -

LEB = life expectancy at birth

SH40 = share of the bottom 40% of the households in GNP

FP female participation rate
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Exogenous Variables

YPH = income per-head in U.S. dollars, 1926/

ADI = illiteracy rate of the adult population

SR = secondary school enrolment ratio

RG = rate of growth of GDP, calculated as the average
annual rate in the 1965-73 period

ASH = share of the agricultural sector in the national
product |

E, = dummy variable representing deliberate etforts of thé
government to achieve equality: 1 if the country
makes this effort, 0 elsewhere

ﬁ; = dummy variable representing a pattern of development
biased to inequality : 1 if the pattern is present
0 if not | {

X = dummy variable for Muslim cultural influence: value
1 for predominant Muslim countries, 0 elsewhere

X, = dummy variable reflecting the degree of structural
change: 1 if a country had either at least 50%
of its labour force ingsagriculture, or at least 50%
of its GDP came from the agricultural sector,
0 elsewhere‘

X, = dummy denoting A:;TEEﬁ’Eultd;él influence: value
! for any African nation and 0 elsewheEE

DT = percentage of requirements met by per capita

\ calorie supply
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as an approximgtion to the static demand for children

(Gregory, 1976ffABirdsall, 1977, Williams, - 1976; Schultz,
1981) and as a,” ro relation between fertility and several
indexes of'dev'ff ent (Adeiman, 1966; Krishnamurty, 1966;

%a’hﬂﬂ;f“ 1977). It must be notgd, however, that

interP¥tations can not be separated in

cross-country analyses. -

The crude birth rate, CBR, was chosen as -the best
available measure of fertility. In fact, the data of better
measures of fertility are very scarce for LDCs. It is known
that the. CBR is influenced by the age structure of the
society and hence the estimated coefficients of the
explanatory vari;bles can be blased, if these explanators
are in turﬁ correlated with such an age structure (Anker,
1978; Adelman, 1966; Birdsall, 1977). However, this possible
bias is not that serious. In fact, @ alternative measure of
.fertilitybwhich is free from the influence of age structure,
such as the Gross Reproduction Rate, 1is wusually highly
correlated with the CBR -- with a correlation about 0.9
(United Nations, 1981). ’

I'ncome per head, YPH, is a neccesary elgment of control.
in-the fertility equation. Our contention is that YPH can be
thought of as a proxy for exogencous and endogenous
houséhold-income. ' From this consideration it is seen that

' Income per head, in part, is a proxy for the wage rate,
and hence, for the value of time, and thus, the price of
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there must be income and substitution effects associated
with a variation in YPH, and its sign should reflect which
of ithese effects predominates (Gregory, 1976; Willis, 1973).
Nevertheless, there are other plausible interpretations as
well, In fact, other analyses interpret the role of income
3s a "pure income effect”, when the female éarticipation
rate is controlled. Thus, one would expect a positive sign
associated with the income coefficient (Birdsall, 1976;
Williams, 1976). Finally, Flegg (1979) has contended that
children should be considered inferior goods in LDCs. Given
all these Qlausible arguments, the effect of income on
fertility can not be signed.??

The"riasons for including income distribution , proxied
by the "share of the 5ottom forty per cent of households in
national income” (SH40), in the fertility eqguation were
discussed in Chapter 2. Nevertheless, we briefly mention
here three of those arguments. First, given that the subject
of analysis is the aggreépte Aemand for children, income
distribution must be incorporated into the function-- unless
household tastes are homothetic and the Engel curve for
children 1is linear. Second, increases in endogenous

household-income tend to be dominated by the income effect

3'{cont’'d) children. Therefore, a rise in income, hours of
lalpour constant, has associated income and substitution
effects on the consumption of children.

21 gimon (1969, 1974) has shown that the sign of the income
effect in cross-country studies should be negative, in spite
of what theoretically the pure income effect could be. The
reason for this is that countries of higher income level
have associated a higher relative price of children, which
can not be totally isolated in the fertility equation.
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in high-income hou:ohe&;; and by the substitution.effect in
lov-&nfome households. Third, beyond some level of
development, children may be considered inferior goods by
poor people and normal goods by rich people (refer to
Chapter 3). S |

The lpostulated sign for SH40 is negative given, our
hypothe%}s of an )nversb rolitionship between incoi‘\
d1str§butxon and aggregate fertility.

Two ngducational variables were incorporated in the
function: the adult illiteracy rate, ADI, and the secondary
‘enrolment ratfo, SR. The linear correlation between ADI and
SR, equal to -0.67, was not strong enough to impede the
joint estimation of both parameters.
“ AD! performs several roles. First, given that the wage
rate is a positive function sf education, ADI proxies a net
result of inézme and substitution effects zf the parents’
wage rate.??® Second, it also prqxies both contraceptive
efficiency . and mortality ©prevention (Birdsall, {977;
Schultz, 1981). Thirdly, it proxies attitudes and tastes
towards children consumption (Freedman, 1976; Bir&sall,
1977). Fourth, it proxies knowledge about the market, and .
"information" required to substitute quantity for quality.
Finally, ADI is directly related with the strength of the

pension motive (Mueller, 1976; Repetto, 1976). In summary,

we should expect a positive relation between the illiteracy

** ADI is related to the price of children, through the )
effect of education on the value of time of the parents. See
Willis (1971), Ben-Porath (1971) and Gregory (1976).
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rate of parents and fertility (or a negative relationship
between education and fertility).

fho lccondary.cnrolmcnt ratio (SR) was included sidce
it represents a net cost of children. That is, the higher
the SR, the more is the foregone income that the child would
have produced, and the more the resources parents wiII have
to spon& on children. SR also reflects s trade-off decision
at the household level; between quaﬁtii;h and quality of
children (Anker, 1978). Hence, a negative sign far the
coefficient associated with SR should be expected.'*

The inclusion of the FPL variable in the fertility
equation wmas fully discussed in Chapters 3 and 4. In brief,
its role in the equation is to measure the oportunity cost

of children, and the sign of the corresponding coefficient

‘o be expected is negative (Williams, 1976).

’
]

The life expectancy variable, (LE£B), was *ncluded
instead of infant mortality iﬁ order to capture, ia a more
general sense, the mortality-fertility relationship. LEB
reflects the higher value of 1life which occurs when
m&rtality declines. From this perspective not only a
"replacement mechanism” is captﬁred by the inclusion of this
variable in the equation, but also a substitution out of
quantity and into quality, enhanced by the higher value of
life (Schultz, 1976). The expected sign was again negative.

However, herein there was more room for ambiguity given that

¢ Primary education could be considered more important than

SR in the afore context. However, its correlation with ADI

vgs too high: -0.78, in order to have used it instead of SR.
-~

R



e

first, the demand for children should not necessarily be r
congidorod as price inelastic in an LDC framework, as it is
implied by the replacement mechanigp; and socondl higher
life expectancy can have unperceived effects on higher
fecundity, thus affecting fertility positively (Schultz,
1981; Lindert, 1980; Easterlin, 1976). Nevertheless, such
impacts ,ro ipt ta occur in the first staqc;'ot dcvclopuont,'
and having a sample consisting of low, medium and high )
ineome less‘deVQIOped countries, the most probable outcome
vas the predominance of a negative sign with respect to life
;xpecténcy. . \
X,, the dummy variable-‘representing African cultural
influence (with value 1 when the country is African and 0
elsevhere), was inc}uded to take / Int6 account extreme
diverse cultural patterns affecting the demand for children,
or gheir production, Other dummies represtnting Asian, Latin
America, and Muslim influehce~were attempted. None of these
performed well, except X,., whicﬁ was surpris{pg, giveﬁwthe
fact that fertility rates “in Africa™tend to be the higg;st

in the world, and the sign for X, was negative (Janowitz,

1971; Anker, 1978).

6.2.2.2 The Life Expectancy Equation

Life expectancy was tﬂsated as dependent on income per -
head (YPH), income distribution (SH40), the adult illiteracy
rate (ADI), fertility (CBR), and the percentage of

requirements met by per capita‘calorie supply (DT).
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The hypofhéses'telated to these variables follow. YPH
should affect life expectancy positively because of its
.obvious connection wiﬁh standard of living and thus with
"either basic health quditions or access to the services of
medical care. The inclusion of the income distribution
variable (SH40) was justified because of our interpretation
of life expectancy &s being non-linearly related with income
(Preston, 1976; Rodgers,. 1979); its eXpected sign was

ositive since SH40 ' is inversel s+related to income
p ] y

inequality. 7
Fertility, CBR, was included since it could affect life
expectancy inversély in the following ways. Firstly, high

fertility would imply that an important percentage of

children are born from too old or too young mothers,

increasing the risk of child death. Secondly, high fertility
implies closely spaggdoférlhs, theref?re a deterioration jn
the mother's health lcoﬁaition, and thus in the <child's
health. Thirdl;, this latter outcome will be reinforced by
the lack of child care which is related to high children
*Aquantit} per family (Rﬁssell, 1974; United Nations, 1870;
Repetto,=1979). Nevertheless, a high degree of caution must
be piaced on the interpretation of the . effect of this
variab{e. I'n fact, its effect on life expectancy can reflect
oq}y' an spurious relationship given that a mortality

reduction. always accompanies development and, of course,

accompanies fertility decline. Therefcre, even a significant

effect of CBR on LEB can not be interpreted necessarily as

»a
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causality. ?** foe :

Thé“percentage of requirements mef by per capita
calorie supply (DT) was included in order to measure the
impg%t of nourishment conditions on life expectancy. Its
expected sign was positive.

v Education, this time proxied only by ADI, the adult
illiteracy rate, was expected to affect life expectancy
inversely, as was discussed fully in previous chapters.,

[y

Urbanizaticn (UR)--the share of the urban population in
‘the total ;J&. <tion--was initially considered as a
potential ex, ile OrYy variable in the 'life expectancy
equation. Its exclusion in the equation was due to the high
correlatﬁpn with  YPH (0e83). In addition, from a

developmental point of view, its effect on life expectancy

" can not be distinguished from that of income.

]

6.2.2.3 The Income Distribution Equation -

Per-capita‘income[ YPH, was included as an expi;natory
variable in the income distri%gtion .equation' for the
following reasons. Frirstly, hhgﬁer vper—capita' income 1s
‘related positively to urbanization and ‘industrialization.
Therefore, on the one hand, a higher per-capita income is‘
associated with an increase in the demand for skilled labor.
On the otherwhand, it is associated with a reduction in the
demand for unskilled people, women,.and children. From this

perspective, the net effect of YPH on SH40. is ambiguous. In

*s See Oey (1981), for a discussion related to the
circularities involved in fertility studies.



112

general, it is hypothésized to worsen the income
distribution in the short-run but to improve it in the
long-run, Secondly, a higher per-capita income is usually
related to higher capital per-head, implying the possibiliiy
of a higher capital ‘share in the product and therefore
higher inequality; third, in general income per-head is
positively related to Qovernment intervention iﬁ
redistributive matters (Ahluwalia and Chenery, 1981;
Repetto, 1979; Fields, 1972). However, a cross-country
analysis replicates a long-run situation; thué, on this
basis, the expected sign of YPH should be positive.

The rate of growth of the economy, RG, might capture

,

the shdrt—term relationship between income Aanq_ income
distribution. In‘fact, it is plausible that a faster raﬁe of
economic growth could be accompanied by increasing
inequality. This hypothesis, however{is not certain. Indeed,
Adeiman and Morris (1971) ana Chenery and Ahluwalia (1974)
have shown that this relationship is positivé.

The crude birfh rate affects the income distribution
negatively in LDCs. The basis for this effect lies in the
fact that aggregate fertility infthese countries 1is largely
determined by the fertility of the poor, which |is
substantially higher than that of "the rich (Birdsall, 1980;
World Bank, 1984;.Kuznets, 1976, 1980). The fact that the
poor have higher fettility than the rich implies that the

wealth endowment of the poor and that of the rich must widen

as time\goes on. The high fertiiity of the poor implies a
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lower human capital formation than for the rich:
malnourishment, poorer education, and so on. To the extent

| that human capitai formation determines future income, i; is
clear that high aggregate fertility_ is relatedm with a
deterioration of income distribution }Cassen, 1976: Singh,
1972; Myrdal, 1972): |

ASH, the share of the agricultural sector in the GNP,
was incorporated as a measure of structural factors related
to 1income distribution (Adelman and Morris, "1971), 1Its
expected sign was to be positive,

E, and E, are dummy variables which captu;e the
attitudes of governments with respect to the achievement of
eguality. The rat%onale for their inclusion comes from the
known fact that ineqguality in LDCs is importantly explained
by thefpolitical biases of these societies and their class
structures (Todaro, 1985; Adelman and Morris, 1971;
Ahluwalia, 1981). Therefore, an effort was made to classify
countries in three categories. There are several countries
which have a clear’policy‘bias to equality: for instance,

‘h"‘;Sri Lanka, Taiwan, ér,wd South Korea.?* On it‘he other .hand,
there are countries which have displayed clear patterns of
dualistic economic development, also fully reported, such as
Mexico, Brazil, and Séuth Africa. ?*’ Nevertheless, most of
the countries were ciassifed in a category wherein the
government attitude__t? the promotion of equality was

*¢ This bias has been fully reported by several sources:
World Bank Reports (1982, 1984), Kocher (1973),. Rich (1973).
*7” In South Africa the apartheid institution has had a
definitive impact im maintaining inequality.
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regarded to bé neutral.

1

~N

6.2.2.4 Thelreﬁale Participation Rate tquation

Income per-head, .YPH, should }affect the female
participation rate negatively. Indeed, if we control for
structural factors (X7) which is related positively to the
.fsupply of jobs for femaiesf%fbr the crude birth rate (CBR),
and for Muslim cultural influences (X), YPH c;g ‘be
considered as a proxy for household-income. An increase in
exqgenous'housegold.income—-for instance,.non-earaed income,
or income of the husband--should raise the value of time of
the female at home thus discouraging work in the market
(wil;is, 1973; Gronau i977). Secondly, if a rise in YPH.
reéresents a hic-qf wage rate in 'ths market (endogenous
houséhold-income;, the aggregate FPL will be reduced. This
is so because ouf initial chtention (Chapter 2) was that
poor women in LDCs are likely to consider leisure. as a
luxury, whereas the minority of rich women consider leisufe
as an inferior or basic good. Therefore, the sign of the YPH
coefficient should be negative for LDCs. Notice that in a
samplé of developed countries the s%gn of YPH could be the
oppos;te (Schultz, 1981). .

Income distribution, SH40, is postulaied to affect the
FPL negatively, for similar reasons as those justifying the ‘
effect of SH40 on fertility--that is . the non-linear
relationship between ?;L and YPH (refer to Chapter 2).

" The crude birth rate, CBR, #s péstulated to affect the

female participation'rate negatively. First, it is likely
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that a greater number 6: children, e grything else constant,‘
raises the value of the mother's~time in home activities
- (Willis, 1973). More simply, it is possibie that a greater
number of children becomes incompatible with work in the
labor market (Gupta, 1982). \\

x,,the dummy for Muslim influence, reflects the fact
that Muslim predpminant ‘culéurés ‘discoUrage women from
working outside the home (Dixson, 1976; Flegg, 1979; Kirk,
1966) . " N

: v

X, shows the structural effect of being predomiqpntly
an agricultbral economy, which should be positively related
wfth‘fhe female pétticipation rate, given the assumption of
. g;eatgf compatability between agricultural work and child
néariﬁé, and the higher demand for women's wbrk in that
stage of development (Kasarda, 1971; Jaffe, 1960; Boserup,
195 . |

-

?inally; the educational variables vere attempted as
explanators of the FPL, but were dismissed due to their lack

of statistical significance.

6.2.3 The Results

The system was estimated using both OLS'.and TSLS
procedures. The OLS estimates are biased since this method
‘dées not take into account the simultaneity embedded in the
system.. They do, however, provide a primary orientation of
the structure of the system. In addition, it is important to

compare the OLS estimates with the TSLS estimates in order
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to assess the strength of the bias and “to know which
coefficients are most affected py bias.

The oLSs estimates  of the system--structural_
coefficients--are reported in Table 6-1 and the TSLS

estimates in Table 6-2.

6.2.3.1 OLS Results

Let us analyze the fertility equation first. The
coefficient associated with per-capita income (YbH) is
statistically significant; its sign was negative,® The
coefficient for income distribufion (SH40) 1is positive as
expected, and statiétically significant at the 1% level in a
twé tail test. The adult illiteracy rate has an unekpected
negative sign but the coefficient _is not statistically
significant. Life expectancy (LEB) and the female
participation rate (FéL) botﬁ have the correct sigh and are
statistically significant at the 10% level in a two-tail
test. Finally, X, the dumhy variable representing African-
cultural influences, is strongly signjficant and affects
fertility negatively.

In the life expéctancy equation, it is worth noting
that the signs of all ﬁhe variables: YPH, SH40, §DI, CBR and
DT, are as expected. However, the estimatéd coefficients of

YPH, DT, and CBR are not statistically significant.

- - = e o = - -

'* The negative sign associated with the income variable in
the fertility equation is a common result in research
related to samples dominated by LDCS; while the presence of
a positive sign related to the effect of income on fertility
is more commonly found in research about developed
countries. Refer to Birdsall (1977).

* 4
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In the income distribution egquation, all the
coefficients have the expected sagns, and most of them are
significant. In fact, the rate of economic growth (RG) and
the share of agriéulture in the GNP (ASH) are significant at
the 5% level (two-tail test); per capita income, the crude
birth rate, and the dummy variables E1 and E2 are
significant at a 10% level (one-tail test).

Finally, in the female participation rate equation, the
signs of all the relevant variables were as expected except
for that on income distribution. In fact, income
distribution affects. the FPL positively contrary to what was
postulated. The coefficients of X, and X, the dummies for
structural stage of development and the muslim cultural
influence respectively, are significant at the 5% level in a
two-tail test. The coefficient for the crude birth rate and

that for income distribution, on the other hand, are not

significant.

6.2.3.2'TSLS-Results

It is worth noting the following changes in the
estimates when the TSLS estimation procedufe was used.

In the fertility eguation, the size of the coefficient
of income distribution is reduced, while the coefficient of
the female participation rate is significantly increased. To
be more specific, these changes involvé a decline in the
elasticity of fertility with respeét to income distribution
from 0.19 as estiqated gy OLS to 0.15 as estimated by TSLS.

On the other hand, the elasticity of fertility with respect
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.

to the female participation rate increases from 0.11 to
0.17. In summary, SH40 remains significant only at the 10%
level (ome tail test), while the significance of FPL rises.
With respect to-the other variables in the equation , we
note that LEBis no longer significant, X, is not affected,
and AD! still remains non-significant and with 'thc wrong
sign, . .
The remaining important changes- are analysed by
following the trajectories of the elements that link the
effects of income distribution on fertility and vice versa.

\
In the life expectancy equation, the

income-distribution elasticity of life expectancy rises froé
0.056 as estimated by OLS, to 0.11 as estimated by TSLS. In
fact, income distribution becomes the second most important
explanator of life expectancy after parents’ education, ADI.
It is ;grth noting that the ADI coefficient is about 7 times
its standard error, while {hat of SH40 is about 2 times. The
crude ;irth rate (CBR) coefficient changes from negative as
estimated by OLS to positive as estimed by TSLS, which
certainly is an undesired change. The coefficient, however,
remains insignificant.

In the _female participation rate equation, the
coefficient associated with the crude birth %tate rises
relative to its standard error. It does not, however, become
significant, and its sign remains the same. The coefficient

of income distribution remains positive and statistically

insignificant. The rest of the coefficients are not altered
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either in terms of lid#;:LOf’ in terms of statistical
significance. |

Finally, in the income distribution equation, the CBR
coefficient is no longer significant. The rest of the
Esz}ficients are not altered.
6.2.3.3 The Mechanism  of the Inequality-Fertility
Relationship

Since our model endogeﬁizes the income-distribuéion
variable, we can only suggest an approximation of the total
effect of income inequality on fertility. This is done by
examining the relevant average direct elasticities obtained
from the TSLS estimation--Table 6-5.%°

An improvement in income distribution (SH40) by “10%
directiy feduces fertility by 1.5 percent, and raises‘ﬁife
expectancy by 1.1 percent. In turn, the improvement in l;fe
expectancy further decreases fertility by 1.43 percent. This
induced reduction in fertility feeds back in a 1 percent
improvement in income distribution. This latter improvement
has only marginal and negligible effects in reducing
fertility further.

In the analysis we have not considered the positive

effeci of the crude birth rate on life expectancy, nor of
} .
income distribution on the female participation rate.

Actually, both effects are of a negligible magnitude and do

** Another possible method to approximate the total effect
of an endogenous variable on another endogenous is to use
intercept multipliers. See Gregory (1972). In fact, they
were attemped here but they gave unrealistic estimates.

’
e
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not alter the results mentioned above. The analysis suggests
that the total average clasticit& of fertility with respect
to income distribution is about 0.28. Indeed, this value is
very close to those reported by Flegg (1?79) and Gupta
(1982). '

6.2.3.4 The Analysis of the Reduced Form |

Given that this model endogeniz;s. three important
determinants of fertility--LEB, SH40, and FPL, the analysis
of tﬁe reduced form is not that important. In other words,
this system is oriented towards estimation and testing of
structural coefficients rather than toward; policy analysis.
Specifically, it was considered important to test the income
distribution hypotﬁesis, with SH40 as an endogenous variable
in the system. Nevertheless, the gnalysis of the reduced
form still should be useful in analyzing the total effects
on fertility of soméhimportant exogenous variables such as
YPH, A&, SR, and DT.

This lafter analysis, however, is impaired by the
presence of three wrong signs in the system: the negative
sign of ADI, the positive sign of CBR and the positive sign
of SH40 in the structural equations of fertility, life
expectancy and female participation rate, respectively. In
fact, the indirect estimation of tot;1 effects, by deriving
them from the TSLS estimates of the structural coefficients,
will be distorted because of the above mentioned wrong
signs. In this simple mo?el, however, the distortion can be

somewhat controlled. In fact, the wrong sign of ADI
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underéstimates  the ' tetal effect of this wvariable on
fertility, without distorting necessarily the estimates of

the totafl effects of the other exogenous variables on

. {
fertility. The 'other two wunexpected signs have minor

distortionary effects. ©

TH; OLS and TSLS estimates of the reduced form
coefficients are reported. respectively in Tables 6-3 and
%-4. The TSLS estimates of dirggt and total average
elasticities are reported in Table 6-5. In the following, we
concentrate on the analysis of the reduced form equat}on of
fertility exclusively.

The total -elasticity of fertility with respect to‘
income per-head is =-0.12 while the corresponding ?irect
elasticity is -0.064. Given the low direct elasticity of
life expectancy with respect to income per-head (0.033) and
the important negative direct elasticity of the female
parfiéipation rate with respect to income per-head (-0.15),
it follows that the difference between the direct and toéal
effects of income per-head on fertility  is explained
basjcally by the important pbsitive effect of income
per?head on ihcome distribugﬁon (corresponding elasticity
‘¢qual to 0.21), and the induced improvement 1in income
distribution caused by the fertility decline.

The total elasticify of fertility with respect to the
adult 1lliteracy rate, ADI, is 0.13. The corresponding

direct elasticity is ~0.11. The correct sign associated with

the total elasticity reflects the powerful negative effect
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“
of ADI on life expectancy which ultimately raises fertility.
Such an effect counteracts the distorted'negAtive effect of
ADl on fertility. Certainly, the ADI multiplier is downwards
biased which impairs a comparison with the total effect of
income distribution on fertility.®® ;ﬁ?

The total elasticity of fertility with respect uﬁ
secondary education equals —0.16‘while the direct elasticity
is =-0.13. This close difference between both effects
reflects tge fact that SR has no other direct effects on\}he
system,

Finally, the total elasticity of fertility with respect
to DT, ~calorie 1intake as a percentage’ of minimal
requirements, equals -0.15. This eléstiéity is explained by
the pos' direct effect of DT on life expectancy which

ultimatelYreduces fertility.

These results suggest that the total effect 6f 1ncome
distribution would be the most important, except for adult
education, whose multiplier is not certain as explained
above, and it is likely to be as important ‘as that of income
distributidbn. In addition, 1t must be recalled that the
wrong signs of income distribution on the female
participation rate equation (positive) and that of the crude
birth rate on life expectancy underestimate somewhat the
afore analyzed multipliers. *'

- e e = e - ——

> If the direct effect is negative when it should be
positive and the indirect effect is positive, it follows
that the total effect is downwards biased (Koutsoyiannis,
1977). ¢

' This was checked by analyzing the reduced form eguation
of fertility. The negative product of the coefficient
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Finally, it is worth noting that, in general, the TSLS
estimates of the reduced form coefficients of fertility are

fairly close to the respectjve OLS estimates.

6.2.4 Limitations of the Basic Model

The basic model entails certain problematic results
which raise doubts about the robustness o6f our hypotheses
with respect to the effects of income distribution on
fertility. In addition, as was shown before, they impair the
usefulness of the model for policy'analysis.

These problematic resg%ts can be sumhmarized as follows,
First, the structural coefficients of the fertility equatien
are noticeable by their small size relative to their
standard errors. In particular, the SH40 coefficient is only
1.4 ¢times 1its standard error, which means that the
associated hypothesis of a negative direct effect of SH40 on
fertility is accepted only at the relatively weak, 10% level
in a one tail test. Second, there are three unexpected signs
in the system: the negative sign of ADI in the structural
equation of' fertility; the positive sign of the CBR
coefficient in the structural equation of life expectancy;
and finally, the positive sign of SH40 in the female

participation rate structural eqguation. Third, some of the

—— - - - — ——— - - -~

3'(cont’'d) associated with CBR in the equation for SH4D
times the coefficient associated with LEB in the fertility
equation outweigns the positive product of the structural
‘coefficients of LEB, SH40, and CBR in the equations for CBR,
FPL and SH40, respectively. The conseguent result is an
slight over-estimation in the denominator of the
multipliers. ‘
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key ﬁypotheses required to lead to the result that the total
effect of income distribution on fertility is greater than
its direct effect are apparently rejected.by the model. That
is, the éffect of life expectancy on fertility ., of
fertility on the female participation rate, and of,fe:tility
on income distribution are not statistically Significant.

In evaluating these results, however, we must take into
aécount the following considerations. The first is to assess
what should be the criterion for accepting or rejecting
hypotﬁeses given the limitations of a cross-séction analysis
of LDCs. The second 1is to apalyze the effect, on the
estimates, of; a high degree of multicéllinearity in the
éystem--?articularly in the fertility equation. The third is
to consider that this model has’ an exploratory character
with respect to two hypotheses: namely, the effect df SHéO
on the FPL and the effect of CBR on LEB. Finally, we cannot
rule out a probable misspecification of one of the

equations,

.

6.2.4.1 The Criterion for the cheptance of Hypotheses

With respect to the first issue, we consider that the
minimal standard for accepting an hypothesis should be the
10% level of significance (one tail test) provided that the
sign of the tested coefficient (Student's t distribution) ig
the correct one. The reason for choosing this criterion was -
mainly the strong limitations of cross sectional analysis.
“In addition,’ we did not condition the analysis of total

effects>-multipliers--to the statistical significance of all
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the involved coefficients; the prerequisite for this kind of
analysis was that the involved coefficients should have the
correct sign.

'In the particular case of the significance of the
direct effect of SH46 on fertility, there are other
arguments to ;uggest that this effect is, indeed, important.
One of these afgpments is to judge the t-ratio associated
with the SH40 dlLiable, relative to the t-ratios associated
with the rest of the expfénators in the equation (Table
6-2). This comparison favours SH40. Furthermore, as we will
exam?ne later, the significance of SH40 seems to be
dependent on the system specification. That is, when SH40 is

considered exogenous to the system, its significance is

drastically enhanced.

6.2.4.2 The'Multicollinearity Problem

Multicollinearity affects strongly the struétural
coefficients of the fértility equation, and particularly
those associated with ADI and LEB. The general effect of
this high degree of multicollinearity is the small sizekof
the coefficients relative to their standard errors. A
particular effect is the non-significance of ADI and LEB,
and the wrong sign of: ADI. *?

In fact, an inspection of e matrix of linear
correlation of the variables usedqn the system--Table
6-6--show§ that the correlation between ADI and LEB: 0.89,
”In—the li;itt ;;treme high collinearity can result in the ,

reversal of the sign of the involved coefficient, as is the
case with AD! (Koutsoyiannis, 1977; Kmenta, 1971),
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is indeed the highest of all -the pairs imf;he survéy. In
;Pable 6-7 we report the collinearity present in the TSLS
estimation of the fertility equation. The table shows the
multiple correlation coefficients of successive régressions
run among the explanatory variables of fertility>--choosing
each of them in turn as the dependent variable and using the
remainder as the explanatory variables.”® The inspection of
these results shows that the R? associated with the
regression of the explanators on LEB is 0.99, and that of
/gi regression of the explanators on ADI is 0.95. are This
confirms that tﬁe problem of multicollinearity affects
mainly these two variables. In addition, the stability of
the signs-of the coefficients in the structural equation of
fertility with respect to small changes in the size of the
gampie was checked. All the signs were stable with the
-exception of ADI, whose sign in two cases was positive,

In summary, both the wrong sign of ADI and the
statistical insignificance of LEB and ADI are a result of
the i'high collinearity pattern present,.in the fertility
equation. This does not imply either .that we should
eliminate AD! or LEB from the fertility equation nor that
the model is misspecified. ** It simply implies that we

o
cannot accurately know the effect of ADI on fertility.

** This is an adaptation of the Farrar and Glauber method to
the TSLS case. See Johnston (1972, p. 173; 1984, p. 247).
-?* The elimination of a variable from an equation based on
its weak significance is inappropriate if such a weak
significance is caused by Tulticollinearity. In this case,
the elimination of the affected variable produces a bias in
the estimated coefficients of the remaining variables
(Kmenta, 1971, p. 389). ‘ .
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There is no easy solution to the multicollinearity
problem. On the one hand,‘it is impossible to further expand
the sample because of the aata constraint, On the other
hand, to eliminate ADI or LEB is not a real solution. The
elimination of ADI in the fertility equation produces the
correct signs for all the variables, and SR could be
regarded as the educational wvariable. However, such
re-estimated coefficients may be Dbiased due to the
elimination of the relevant © determinant ADI;’ Another
solution, explored later, is tﬁe expansion of the system or
the endogenization of income and other variables.'®

A different solution would have been the use of infant
mortality instead of life expectancy and of the female
illiteracy rate 1instead of the adult 1illiteracy rate.
However, this 'solution was inconsistent with two
postulations of the model--namely, the greater impgQrtance of
adult education in comparison with female education as a

-
determinant of fertility, and the corresponding more global
importance of life expectancy in comparison to infant
A 1N
mortality.** T
[ \ N

L
Iy

6.2.4.3 Exploratory Hypotheses
The hypothesis of a negative effect of income

distribution on the female participation rate, associated

'’ See Koutsoyiannis (1977, p. 251), for the use of
additional equations as a solution for multicollinearity.

*¢ In addition, there was less data on infant mortality than
on life expectancy. Finally, the use of the female
illiteracy rate was inconsistent with the incorporation of a
production function in the model, which was done later. '
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witf Flegg (1979), vas rejected. Different attempts to prdvo
the validity of such a hypothesis were made: by using
non-linear forms; by using the Gini coefficient instead of
SH40 as the proxy for income distrithion; by changing the
sample size; and, ultimately, by testing the SH40 effect on
the female particfpation rate in the expanded mgdel of eight
equations. None of these attempts was successful.

The statistically insignificant positive coefficient of
the crude birth rate in the life expectancy'equation Seems
to us to reject the Repetto (1979) hypothesis of a negative
relationship. It seems that Repetto misspécif{ed ‘his
equation of .infant mortality by omitting the inéome and

income distribution explanators.?’

6.3 Changes in the Specification of the Basic Model

The marginal significance of the ﬁdirect,,effect of
income distribution on fertility provided only weak supp;rt
to the main hypothesis of this research.’* In addition, the
rejection of the hypotheses of negative direct effects of
income distribution on the female participation rate and
that of fertility on life expectancy--besides their
unexpected signs--impaired the analysis of the multipliers.

In the light of these limitations, the basic model was

modified and re-estimated. This modification (hereafter,

*’Such a procedure provides a statistically significant
result for the CBR coefficient, but it is likely to be
biased. '

**The t-value asocciated with the SH40 coefficient was only
1.42. '
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h
called 'modit\;ation one”) involved the following changes.

FPirst, in accordance vwith tﬁe afore rejected hypotheses, °
income distribution was not considered a determinant of the
female participation rate, nor the crude birth rate a
determinant of life expectancy. In addition, income
distribution was no longer <considered an endogenous
variable. |

The reasons for treeping income distribution as
exogenous to the system ar? more practical in nature than
theoretical. Firstly, the endogeneity of income distribution
in the system entails a high cost in terms of the stability
and the level of significanée of the corresponding
estimptes, in general, and that associated with SH40 in the
stfﬁctural equation of fertility, in particular. Some of the
exogenous'determinants of imcome distribution contribute to
the high multicollinearity embedded in the basic model. This
affects the stability of the estimates. When SH40 is taken
to be exogenous and, hence, those of its explanators that
are different from the remaining exogenous variables in the
system are eliminated, tl‘egree of multicollinearity is
si‘ficantl‘y reduced. Consequently, the quality of the 'fSLS
est&mates is markedly improved. This effect can be checked
by examining Table 6-7 where it is shown that ASH, an

explanator of SH40, is the exogenous variable most affected
by multicollinearity in the basic model .
Secondly, the exogeneity of income distribution greatly

facilitates the derivation of multipliers which are required
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in order to be able to show in a alear cut way the totalr
effect of income distribution on fertility. In the basic
model, this was not really a problem given the simplicity ot{?f
the model which allowed an indirect approach to infer such,’?;;
total effect. However, for analyzing additional aspects}é’wf‘
the income distribution rélationship with fertility, 45 is
done later, the endogeneity of income distribution certainly
impairs the analysis. *° | h

In quantitative terms, the cost of exogenizing income
distribution is the\loss-of potential rein:orcement for the
mulzipliers of those exogenous variables which directly

’
affect ferglity negatively. This is so because the direct

effect of fertility on income distribuu*ﬂ. which 1s~
negative in sign, is not captured in the newijbecification

of the model. The magnjtude of this potential cost, however, -
is not that important (given the analysis in section
6.2.3.3). In addition, it must be recalled that the
hypothesis of a negative effect of fertility on income
distribution, the main.reafon for the endogeneity of income
distribution, was not strongly supported by statistical
evidence. This is maﬁifested in the associated t-ratio which

- <
was relatively low (-0.7).

** In analyzing the total effect of an endogenous variable
upon another endogenous variable "intercept multipliers”
could have been used (Gregory, 1972). However, these
multipliers have a less clear edenomic interpretation.

A
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6.3.1 The Results of Modification One

In Table 6-8 are reported the. TSLS estimates for the
equationé of fertility, Life é*pectanc; and the female
participation of the two system specifications: the basic
m~del ané thé Qresent modification.

Ip the fertility equation; the rise in the level of
significance of the SH40 coefficient is qot{ceable. Indeed,
the size of the coefficient times its standard error rises
from 1.4 times :ts standard error as estimated in the basic
model to 2.2 times in this new specification. Some minor
improvement is also ‘obtained in the coefficient associated
withLXPH. The new specification, however, does not solve t}e
probleﬁ of the wrong sign of ADI. In the life expectancy

¢

~equation, the new specification produces an 1mpro¢3mentxin-
the coefficienf associated with DT. F1nally,,1n the fem;]e
participation rate equation, fhere is a notlceableYv
improvement in all‘ the estimates. fn pafflcular, tthe
coefficient associated with the "CBR’ improves markediy. In
summary, the results df the new specification confirm

3

stat1sg1ca%;y the essentlal components of our model That is -

N 14 ‘%' oY

to say, they ratify tpe ex1stence of a 51gn1f1cant regative

direct effect of income distribution on fertility,-a Qdirect
nE . ’

positive effect of income distrihﬁt1%?a%n life expectancy

"and a negativegdirect effect of férlili;y on the female

participati®n rate. :
In Table 6-9 we report the TSLS ‘est}mates for the

direct. and total effects, as well as for direct and total
4
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elasticities. The total effects, or multipliers, of
education are strongly biased: In particular, the total
elasticity of fertility with respect to the adult illiteracy -
rate .is biased downwards.*‘® The total elasticity of
fertility with respect to income distribution is -0.29 while
the corresponding direct elasticity is -0.19. That is, the
total effect of income distribution on fertility is about
1.5 times its direct egfect. Thé indi;ect effect is mostly
explained (66%) by the total effect of income distribution
on {ife expectancy and certaiply by . the high direct
elasticity of fertility with respect to 'life expectancy
(-1.17). In the basic model the indirect estimate of the
total ;laéticity of fertility with respect to income
distribution was -0.28  and the «corresponding direct
elagyici:y was -0.15. A simple comparison between these two
multfpliers (-0.28 WRrsus ~0.29) suggests that the cost
associated with the elimination of the SH40 equation w;s not
that high.

The estimate for the multiplier of education on
fertility is unsatisfactory. Ultimately, the cause of that
poor result 1is thg high coilinearity between-ADI and LEB.
.When discussing the multicéllinearity problem, it was argued

- - - —— ——— = -

‘* The mult1pl1ers of education are distorted due to the
wrong sign associated with the coefficient of ADI in the
structural equation of fertility. To the extent that such a
wrong sign does not imply a distortion in the rest of the
structural coefficients of such an equation, it follows that
the multipliers of the other exogenous variables are not
distorted.

‘' It is difficult. to do a statistical comparison, g1ven the
difficulties involved in obtaining the standard errors for
the total effects.
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that the elimination af any of those two variables did not
constitute a real solution to the problem. Eliminating ADI
from the systém and replacing it by SR, the secondary
enrolment ratio, as the only proxy for ‘education in the
system, appeared to be an apparent solution to the problem.
The cost associated with this alternative, however, was an
upward bias in the estimates of the structural coeff@cients
of the fertility equation, and a downward bias for the_
direct effect of education on fertility. In ferms of the
multipliers, the cost was a consequent downward bias in the
total effect of idéom{ distribution on fertility and, to a
lesser degree, on that of education. Despite these

qualifications, re-estimating the system using the above

solution. was wuseful in terms of 1illustrating the total

*
effect of education in a more realistic way. The TSLS

results of "modification one" using SR as the only proxy for
education are reported in Table 6-10.¢*

The total elasticity with respect to education, proxied
by SR only, is equal to -0.28 while the correspondent direct
elasticity was -0.20. In turn, the total elasticity of
fertility with respect to income distribution was -0.23 with
a direct elasticity of -0.21. The minor difference between
the direct and total effects in this case reflects the

‘'upward bias in the estimates of the structural parametePs in

‘2 Recall that in the basic model SR was not used in the
life expectancy equation. It was argqgued that such a variable
was mainly a proxy for the cost of children. Nevertheless,
it is impossible to deny that such a variable must also
capture some of the effects of education.
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the fertility equation, and the downward bias in the life
expectancy equation,*’®

Nevertheless, in'spite of the above qQualifications the
estimated SR multiplier on fertility more accurately
reflects whattmay be the real total effect of education on
fertility. | .

.

6.4 The Expansion of the Demographic-Economic Analysis

In this section, the analysis of economic and
demographic variables depicted in ‘the previous model
specification (modification one) is extended to include the
influence of income per-head, the dependency rate, the total
labour participation rate, the savings rate, and the rate of
growth of GDP. These five additiohal variables are taken to
be endogenous.
' This extension of "modification one" constitutes a
simplified version of the Gupta (1982) model of demographic
pressures on savings and economic growth.*‘ In particular,
the Gupta (1982) model is adapted to our three equations for

fertility, life ‘expectancy, and the female participation

" rate. The modifications applied to the Gupta model were -

meant to allow for a more direct focus on the central point
<t

42 Cert’ai&, this result is related to the fact that ADI,
the illiteracy rate, must be a more important determinant of
life expectancy in LDCs than SR.

‘** In addition, the new specification also takes into
account in an important way the model of Gregory (1972) and.
particular points associated with the work of Repetto_
(1979), Flegg (1979), Ram (1982), Gupta (1971, 1975, 1983),

' Rodgers (1979), Bilsborrow (1973, 1979), and the survey of
Mikesell (1973),
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of- this study--namely, the effect of income distri%ution on
fertility.

The rationale for extending the model relates mainly tpo
the consequences, for the relationship' between 1income
distribution and fertility, of the endogenization of‘income
per-head. The income distribution multiplier is likely to be
reinforced- by this new specification. Income per-head is
specified as .a positive function of the total labour
participation rate and education. The total labour
participation r;te, in turn, is specified as a positive
function of income per—head and a negative function of the
dependency rate. Finally, the dependency rate is specified
as a positive function of both fertility and life
expectancy. Therefore, in this new specification, income
‘dis£ribution improvements are ultimately positively related
to income per-head. In turn, an increase in inéome feeds
baek in further fertility reduction.

Such a reinforcement of the multiplier can also apply
for the multiplier of education on fertility. However,
income per-head is also specified as directly dependent on
education. This 1implies, on the one hand, that such a
multiplier is likely to be greater than the respective
multiplier of income distribution. On the other hand, it 1is
also possible that a strong direct effect of education on
income per-head implies an important counter effect to the
fertility decline induced by an improvement in education.

Such a counter effect is given by the reduction in the
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female participation rate induced by a higher income.

The additional equations for savings and the rate of
economic growth are ﬁseful for analyzing the costs
associated with an income distribution policy. This subject,
however, goes beyond the scope of this research, and Ehus

will be analyzed only marginally.**

6.4i] The Specification of the Additional Equations .

This adaptation of the Gupta (1982) model (hereafter
called for practicél purposes the expanded model) includes
eight equations. Three of them : fertility, life expectancy
and the female participation rate, are basically the same as_ .
in "modification one". The only <change 1is that the

.1lliteracy rate (ADI) has been replaced by the literacy rate

(LIT) in the equations of fertility and life expectancy. The

purpose of doing this 1s - simply to . clarify the
analysis--specifically, to ruse LIT instead of ADI 1in the
aggregate production function or income per-head
equation.** The five additional -equations of income
per-head, total labor participation rate, dependency rate,

savings ratio, and the rate of economic growth are specified

1
as follows,

LY

‘*For a discussion on the subject, see Gupta (1971, 1975,
1982, 1983), Leff(1969, 1971, 1974), Bilsborrow (1973,
1979), Mikesell (1973) and a large literature on the subject
which would be too long to reproduce here,.

‘¢ The two variables of education, LIT and SR, in the
fertility equation are retained initially. Also, as
discussed before, income distribution is treated as
exogenous.
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Income per Head
(4) YPH = ¢, + c,EC + c,TLP + c,LIT + c,PD + e, A
Total Labour Force Participation Rate
(5) TLP = e, + e,YPH + e,DR + e.,X, + e
Dependency Rate
(6) DR = h, + h,LEB + h;BR + e
Savings Ratio <
(7) SVR = f, + f,YPH + f,RG + f,SH40 + f.DR + f.,F + e,
The Rate of Economic Growth
(8) RG = g, + g,SVR + g,F + g,LIT + g,GL + e, *+ e,
The functional form of the system is linear in order to

allow comparison with the previous models.

Additional Endogenous Variables

DR = dependency rate. Defined as the ratio of the "inactive”
population (0-15 years plus 65 +) over the "active"
one (that from 15-65 years old).

TLP = total labour force participation rate

SVR = gross domestic saving rate. That is, aggfggate savings
over GDP, calculatéd ;s the average of the anqual rate
in the 1965-73 period.

RG = rate of growth of GDP, calculated as the average

annual rate in the 1965-73 period

Additional Exogenous Variables

LIT = literacy rate of the adult population

N
GL = annual rate of growth of the labour force.

a &
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Calculated ;Q;the annual avd‘léc betveen
1965 and 1973, ‘
BC = energy éonsumption a,; ca!nllh measured in kilograms
per capita coal eq:{val‘ty
PD = population density--total population per square
km. of agricultural land
F = capital inflow prgxied as the percentage gf the
deficit on current account over GDP. It was

calculated as an annual average between 1965-1973,

The Additional Equations

-

Income Per Head
Income per head was speé1 d as a positive function of
capital per heéd--proxied by energy consumption per capita
(EC) .in coal kgm. equivalents, the total labour force
participation rate (TLP), and quality of labor--proxied by
the adult literacy rate (LIT),.and as a negative function of
population density (PD) (Gregory, 1972; Hazeldine, 1947;
Gupta, 1982).°¢’ The signs of EC, TLP and'LIT were expected
to be positive and PD negative, in our case of LDCs.
The Total Labour Force Participation
The total labour participation rate was specified as a
negative function of the dependency rate, a positive

B T T T . v

‘*?” Income per head or production per head comes explicitly
from assuming that income, of each country, can be treated
as a production function. This function has capital, labor,
guality of labour, and agricultural resources as arguments.
Assuming that this production ‘function is homogeneous of
degree one, then we can express income per capita as a
function of the above mentioned arguments in per capita
terms. See Gregory (1972).
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function of %y, and also as dependent on YPH. The gffect of
YPH on the total labour'y participation rate was unsigned
(Gupta, 1982; Gregory, 1972).**
The Dependency Rate

The dependency rate (DR) is basically a demographic
phenomenon; as such, it vas specified as a positive function
of both the birth rate and life expectancy. These two
variables, though, affect differently the composition of the
dependenc,:y rate. An increase in life expectancy raises the
weight of "old dependents” in the DR, thle an increase in
the crude birth rate raises the weight of the young
dependents (Keyfitz, 1968). ]
The Savings Rate

Followxng Gubt! (1982) and Ram (@98&‘ the savings rate
is defined. as atpéﬁltfﬁ'“.unct* ok xr}c‘&le peé -bhead, the

‘1‘9

rate of groi,vtl‘n Qf GDP a%ﬂ*%; a negava "ﬁonctap& 0 fa,

distribution (SH@ a‘nd pgﬁxtfl “loﬂ%y& 'I'hg dfepé‘ y

rate (‘&) is. alsa«,wc.ludg&, as*a?rﬂ’ex%lgn@; q however, its
w %

effect is unsxg‘hed (Gupta.,1975 m.! B1lsborrov 1979;

Cline, 197 £t, 1969 1984)

The Rate o nonic Grognth e
/o_{lo‘!'m; 3Gupta (1982) the rate of growth is defined

as a pos1tv}g'funct19n of sav1ngp (SVR), capital inflow (F),

ir( YPH alter :the compos1t10n of the labor
force, byt Egby aggregate effect of such increases is
ambigquouff. $¥titan be argued that a rise in household income,
proxied .»'; . tends to increase the male participation
rate and rease the participation of married women. In
LDCs, hom g ¢f increases in*:household income should also
reduce t xcxpatlon of.children in the labor fqrcl.

L] |
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0 . '
the rate of growth of the labor force (GL), and tabor force

quality proxied by LIT.
)
6.4.2 The Results of the Demographic-Economic Analysis
The TSLS estimates of the expanded model -:are reported
in Table 6-11.
With respect to the three first equations--fertility,
life expectancy and the female participation rate, it would
be redundant to go through a detailed analysis. It is
sufficient to say that their structure remains the same as
that estimated in the previous specificaizgpg. That is, the
siéhs associated with the structura pééiﬂﬁters in these
equations remain, the same as in é sic model and in
"modifica@ion oné". .
. &? It is important, ho;:ver, to analyze the changes in the
level of ‘significance of the structural coefficients of
these three equations resultant from this new specification
with respect to "modification one". \This comparison is
summarized in Table 6-12,

In the fertility equation the specification of the
expanded ﬁodel produces a better result for the goefficient
associated with life expectancy which becomes marginally - .
significant. In the rest of the estimated coefficients there

: -
are no major changes. ! s

e
In the life expectancy equation, the result for the

income coefficient is markedly less significant in the

‘ expanded model while the result for DT, the level of calorie
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.intake, is markedly more significant than in *modif{Cation
net ' Y
Finally, in the female participation rate equation the ?
estimate’ for the ‘income per-head coefficient is somewhat f‘
‘less significant than in "modification one".

In summary , the important changes occur in the life
expecfancy equation., Only one of these. changes, the
statistical insigﬁificance of income in such ah eéuation, is
disturbing for the model. However, the main hypotheses
related to the income distribution multiplier remain robust.
That is, the income distribution coefficient in both the
fertility and life expectancy equations are associated with
a reasonable lével of significance. This is also true for
the coefficient of the crude birth rate in’ the female
pgrti;ipation rate equation. A patfern seems to be that the
simultaneity bias is ionrtant in the case of income. That .
is, when such wvariable .is endogenized, an vimportant
reduction in the coefficients associated with income éhrough

the system should be expected. Another interpretation could

.

be .an increase ini the degree of collinearity as an
unexpected outcome of the system expansion.
,,T%fib »Secondly, we concentrate upon the analysis of the
;fg }%sults for the relevant additional equations: total labour
v parficipation, the dependency rate and income--Table 6-11.
* The results of thé total labour participation rate
veqﬂgtlon are encouragiﬁg; fn fa&t, DR, the dependensy rate,

‘affects TLP negatively, and X, affects it positively. The
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réspective coefficfents are strongly significant. The sign -
of YPH, income per-head, denotes that its net effect on the
total labour participation rate is positive. Notice that the
composition of the ‘labour force, hbwevbéqfchanges; in fact,
the female participation rate decreases when income rises.
These results are in agreement with the findings in other
research (Gupta, 1975, 1982; Gregory, 1972, 1976).

In the depehdency rate equation, both of the
explanators, fertility and _life expectancy, affect
positively, as hypothesized, the dependency rate.'“Both
fgsults are strongly significant.

In the income equation all the coefficients, except for
that associated with the total labour,éilticipation»rate,
are statistically significant. As well, all the signs are
the expected ones. That ié,"the sign of the proxy for
capital per head (EQ) i§<525itive, as well as the sign for
the proxy of iabour—férce gquality (LIf) and that for the
tatal participation in the labour force<%TEP). The siga of
the proxy for population pressures on agricultural_
'resou;ces, PD, is negative. These results are in agreement
with Gupta (1975, 1982) and Gregory (1872).

Our résult for the total labour participation rate
coefficient, howgve}, is indeed too weak--the associated
t-ratio is only 0.11. This latter result weakens the
argument for any changé in the 1income distribution

multiplier on fertility as a consequence of the income

per-head endogenization. It suggests that the link between

L
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a -~
declines in fertility and. an income 1ncrease ﬂoes not, hold

for this case. The relevance of such a uﬂ} for our:
analysis raises a question about the valgﬂ:y of  this
result. On the one hand, it can be argued thgt ¢hextJZal
labour force participafion variable is poorl?l measured,
espécially in LDCs.‘’ On the other hand, the significant
results for the rest of the determinants in the income
equation, the marked absénce of collineérity in this case;°
and the confirmation of the inexistence of a positive effect
of TLP on YPH using the more appropriate doublefldg form,
suggest fﬁat labour indeéd may be not that productive in
LDCs. . ] N
The above discussion of the preceding six equations
contains all the information required (structural
cocefficients) in order to proceed to»the mulfiplier analysis
of the demogréphic side of this. model. The discussion of th;
savings and rate of growth equations not relevant for such a

®
demographic analysis is postponed.®

‘*See Schultz (1981) for a discussion about thé quality of
labour force data.

*° The highest correlation found between the TLP and any of
the rest of the explanators in the income equat1on was
-0.37.

*' The adaptation of Gupt (1982) model used here has
characteristics of recur ty. That is, fertility, life
expectancy, the female participation rate, and the total - ..
labour participation rate influence savings through income
and the dependency rate. And they influence the rate of
,growth through savxngs. However, the reverse does not

“happen. Mg he r savings nor the rate of growth feed back in
\ ' > six equations. Therefore, the strict
mogr Milysis can be carried on without the
Wanform 6n§a1ned in the sav1ngs and rete of growth

!
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The TSLS estimates for the reduced form equations are
reported in Table 6-13. Some selected elasticity multipliers
are reported in Table 6-14. Instead of analysing all the
multipliers, we concentéa;e on those relevant for the
demographic aspects of the model.

The total elasticity of fertility\’hith‘»respect to
income distribution is now ~-0.31 while the corregpoﬁdent
direct elasticity is -0.16.°? That is, the total effect is
twice the direct effect.'A strict statistical interpretation
of this result suggests that this. income distribution
multiplier (-93) 1is not greater than that deriv;d in‘
"modification one" of the basic model (-89). This can bé
proved by testing the structural coefficient associated with
TLP in the income equatian, whicb as shown before, 1is not
significantly different from zero.®'®

HoweQer, it 1is more illustratjve go assume a less
stricy statistical interpretation' and to show the
qualitative insight provided by this new specification.
(That is, to assume that the direct positive effect of TLP
on YPH can be éonsidered in the analysis, even though it is
not statistically significant). In order to sth; such an

insight; it is convenient to disaggregate the analysis of

the income distribution multiplier.

v
- - - - —

~ %2 The qualification wat,,7 ,qwo‘the“MUlt1pl1ers are
. ,exactly the same as in "rifS R one"” ’
**“ It canpbe demonstrate-~ , lly that if such a
ggefficient is zero, . ¥ plier of income
distribution on fert111ty . ices to that obtained in’
mbdxflc‘ﬁﬂon one" of the basxc model

50
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Table 6-14
Selected Direct and Total Elasticities of the Expanded Model
(Based on TSLS Estimates) '

Endogenous Exogenous Variables"
Variables LIT ‘ SH40 ‘ DT
CBR ' -0.27 ~0.31 -0.38 !
8.36 ~0.16 -
LEB 0.29 0.05 0.19
0.24 0.05 -
FPL 0.05 i 0.13 0.18
YPH 0.61 ~0.07 0.0005
0.60 - " - ‘
TLP 0.02 0.15 0.12
DR ¥ -0.018 \ -0.26 ) -0.27
’ - - -
SVR . 0.27 ~0.059 0.079
- ~0.26 :

.

The first number denotes total elasticity; the second, direct
elasticity. 3@*

)

- R
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In tﬁe first place, let us analyse the effect of income
distribution on income, and the meaning of this for the
income distribution multiplier on fertility. The total
elasticity of income witH fespect to income distribution is
only 0.007. In addition, the direct elasticity of fertility
with respect to_ income 'is also very low, -0.078. This
jllustrates the minor contributioq of the induced rige in
income to the final effect of income distribution on
fertility.

| Consequently, the existence of counter effectg to the
induced fertility deécline, as suggested by the low total
elasticity of income with respect to income distribution,
are minimal or non-existent in this case. This means that’
the total elasticity of the female participation rate with
respect to income distribution, which equals 0.13, 1is
totally explained by éke total effect of income distribution
on fertility, and the induced increase in income does not
play any role in such an effect. This can be confirmed by
comparing the total elasticity multipliers of income
distribution on fertility, the female participation rate and
~life expectancy obtained here with the correspondent
elasticities of "modification one" where income is
exogenous. These elasticities in the expanded model are
-0.31, 0.13 and 6.05, respective}ty. In "modification one"
they are -0.28, 0.14 and 0.06, respectively. That is, they
are basically the same. Therefore, the elasticity multiplier

of income distribution on the female participation rate is
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not counteracted by the induced increase in income. As well,
the improvement in life expect&’by is mainly explained by
the direct effect of income distribution. Finally, by
replacing the endogenous determinants of fertility
(structural equation) by its correspondent reduced forms, it
can 5e shown that théd most important contribgtion to the
indirect effect of income distribution on fertility is that
occurring through life éxpectancy, and secondaswily through
the female participation rate. The contribution of income,
as anticipated, is zero. ¥t must be said, however, that the
contribution through life expectancy is mostly explained by
the direct elasticity of fertilitx\ with respect to life
expectancy (-1.8), rather than by the income distribution
effeﬁt on life expectancy itself.

Another more interesting finding 1is to ‘compare the
elasticity multiplief of DT, the calorie intake--which can
be thought as a proxy for government nutrition
programs--with the elasticity multiplier of income
distribution on fertility. As shown in Table 6-14, the
elasticity of fertility with respect to DT (-0.38) Iis
greater than the corresponding income distribution
elasticity multiplier (-0.31). The DT multiplier on life
expectancy (0.19) is also greater than the correspondingk
income distribution multiplier (0.05). Consequently, the DT
multiplier on the female participation rate, because of the
above greater total effects, is algo higher (0.18 and 0.13

respectively). The result is interesting for the following
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reasons. First, it highlights once more the crucial role of
modifying life expectancy as an important policy aimed at
reducing fertility in LDCs. Second, the improvement of the
nutritiongl status of the majority in LDCs--the poor--can be
considered as a less costly and more politically feasible
measure than the alteration of the size distribution of
income in LDCs (Tbégro, 1985) .

The nature of the multiplier of adult education (LIT)
on Eertility differs from that _of the corresponding
multiplier of income distribution (SH40). The difference is
explained by the direct effect of adult education on income
- per—~head. Both education (LIT) and income distribution
(SH40) have a direct negative effect on fertility and a
positive direct effect on life expectancy; however, only
education has a direét positive effect on income per-head.
| The increase in income per-head, associated with an
educational improvement, reduces fertility--given the

negative sign of income in- the fertility  eqguation--and

improves life expectancy,' thus, reinforci.r\§t"the decline in
fertility. On the other hand, the increase in income
per-head induces a decline in the female participation rate,
thus, 1increasing fertility. Therefore, the net effect on
fertility associated with an increase in income--due to an
educatﬂbnal improvement--will depend on which of the above
forces predominates. It the net effect on fertility is

negative, and the direct elasticities of both fertility and

life expectancy with respect to education and income
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distribution are ot{the sa{ffnagdj, e, it follows that the

!

L

total elasticity muitipliefhét ed0ca£ion on fertility must
be greapter than the corresponding elasticity multiplier of
income distribution. -
The analysis of the involved direct elasticities g
suggests that this net effect is negative but i;qli. A ten
per cent increase in income should ifuce approximately a
0.34 percent increase in fertility, via the increase in the
female participation rate, and a 0.79 percent decline in
fertility, via the improvement in life expectancy and the
direct ~effect of income on fertility. The direct®.
elasticities. of fertility with respect to income per*ﬁ;éd: )
life expectancy and,th; female participation rate are\-OQQ?,» ’
-1.8 and -0.29, respectively. The direct elasticities of the ,
female participation rate and life expectancy with {espect
to income per-head are -0.12 and 0.005, respectivelf. ' , e
A direct comparison between the elasticity multipliers’
of education and income distribution oﬁ fertility 4s .-
impaired because of an underestimation of the total eftéc;
of education (LIT) on fertility. This underestimation is a -
consequence of the wrong positive sign associated with the .
direct effect of education on fertility. The estimates for .
these multipliers are -0.27 and -0.31' for adult education
and income distribution, respectively. The minor dif&étenee
in their magnitude suggests that the elasticity multiplier
of education on fertility musf be at least as important as

the corresponding income distribution elasticity multiplier.
[
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Given the distortion agsociated with the use of LIT, it
wvas attempted, as in "modification one”) to reestimate the
redu;ed forms by using'SR‘as the only proxy for education in
the system. SR performéd.uéll in all the equations; howgver,
the sign associated with the total labour participa{ion in
the incqme per-HQad' CQUation, though statiltiéally
insignificant, was negative. (This result changes all the

logic of the analysis so these estimates were not used).

6.4.3 The Cost Associated with an Income Redistribution
Policy ~

The results for the savings equation illustrate the
associated cost of an income redistribution policy. Indeed,
the existence of a significant negqfive direct effect of
income distribution on savings indicates that such a policy

]

may lead to lower capital focrmftion and probab y to a
consequent decline in the growth rate. On the otnir hand,
tﬂe negative direct effect of the dependencyffrate on savings

suggests that a more equal income distribution, tkrough a

decline in fertility, could offset the initial negative

indirect effect of income distribution on savings. Thd total
elasticity of savings with respect to"kcome distribution
was -0.059 while the correspondent direct elasticity was
-0.26. This result suggests that there §§ atpossibility that
the cost of an income éedistribution policy irr~ter7§ pf
savings is not that imporfant. The estimate with reSp%g% to

incomeiais;ribution multiplier on the rate of growth was

-
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dismissed given the distortiow implied by the wrong signs in

/
the rate o?\gtowth equation. On the other hand, the topic is

“d

j"e complex and goes beyond the s€0pe of this thesis and
this'garticular simplified model. Therefore, it can only be
HE R , _ !

y ) ’ 4 . . \ I3
suggested that there- is a possibility that the negative

! ?
direct effect of income distribution on savings could be

« offset by* the ‘effect of income distribution on the

t

dependencyqrate.®* | o .
L4 . \ ,
a X ‘ k)
»
’ ‘l
AU bl
N\
' |
g |
e L A

, ) :
. L3 . . . ' _.‘ ,
. o
v N . ’ : ) e
-_'....--___....—__..;:_ : . : ’
‘*For, a further discussion oﬁﬁﬁbe topic, see Qppég/(1971,
1975,&‘1985)/. coo . /‘(-——-—f-\w - A .

>
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7. SUHMARY’AND CONCLUSIONS *

The 3tudy found supportive evidence for Repetto's

hypothesis of a direct negative effect . of il\come“

distribution on aggregate _fértiiity in 1655, éeveloped
co%tries. The (hypoth‘es\is in question proved to be robust
and.coné'ist‘ent. That ' is, the hypothes1s was *tested and.
verified wging gif‘£e$t:qs;em spegifxcatmns, usmg the
linear and double-logﬂgxcgabnal»forl‘us; and, f1nally,. using

different sample sizes. ‘ ¢ ‘ v
»

The confirmation of that hvpothes1s overcomes two

cr1t1c1jms ‘of Repetto s work raased by Flegg (1979) and
Birdsall (1981). Namely, the‘_dependence of Repetto's results-
on the predominance of developed countries in his sample and

the omidsion of relevant determinants of fertility as ,well
. ' AN ’

' 4
his model. FTo overcome thes

as incomplete atfention'oginmltangousequation problems in 4

sample constituted -exclusivély of ItD,Cs\anc'i‘ analyzed the more

relevant simultaneities related to ferfility. )
It is 'important to acknowledge that the sample used
< . - - ] ' .

doﬁlq be considered more representftive of _high income less

-

developed countfiés. That ‘is, even though fhe ’sample'

ihcludes copntrles from the lowest cgtedories of . per cap1ta

'xnCOme such as Bargladqsh Tanzan1a and-Bierra Leone, it has’

A Y

composition of - the ‘. samﬁe Xf"‘;;' constraxned by the

ava11ab111ty 4 1ncoﬁe d1str1&)ﬁ:10n datal .

j *\ o - 30 | \
‘ 167‘ ‘ v o \

difficulties, 'this study’ used a "4

a predommance of m1dd],e a&;d' i 1ncome LDCs. such as the -
-,\ - 4 . \" k ¥ N . x. 1]

Latm Ameriean cgUntrxgs.' :rany pve,nt the* size and

. > . '\‘ ‘ .
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The measure of income inequality used herein was the
kshare of the bottom forty percent of households iq the GNP
(SH40). This measure proved to be more signjificantly relatede®
to fertilit@y’ than the Gini index. For instance, in two of
the samp»les analyzéé, the t-ratios associated with - the
\effect of SH40 on fertil’ity were -1.97 and -2.09 wh,ile t"he
correspondxng t-ratios associated wzth the Gini wvere’ 1.98
and 1.58, respectively. The superior perfomance of SH40 ihrust»
be.'related to our .contention that this measure prox1eqfil
absolute inequality Leshides jbei.ng a measute of relative
”‘@uality——when income is kept constant in the anal’ysis.
3 The direction of’ causallty in the relat10nsh1p between /
1ncome dlstnbutforkpand fert111ty was confzrmed for one Jay
only. 'I‘hat,fl..., ‘the negative- effect of income dlstnbutlon on
fer'tility'.was strongly supported by evidence while the
reverse cdusality proved’t’o Be weak. In the latter ii‘mstance,
“the coef-{1c1ent assomated‘thh the effect of fertility on
income d15tr1but1on, although havmg the . correct sign, wast

*
not statlstlcally 51gn1f1cant. ' .

It i’s"possible, howeyer, that e latter ’boef‘&ient?
was aff_ected' by c,ollinearit'y. Also, it must be said that ‘the
existence of such & negative effect is highly possible
(World Bank R—eport, 1984; Bilsborrow, 1979) 'i‘n spite of the
weak ev1dencep presented herein.- Certa;nly, the exlstence of
"such a negative: effst would: also'remforce a ﬁe;‘tipty

E]
decline induced by an gmf:rovement in income distribution.

gt
2

. )ﬁ_’,& .
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7.1 The Eftécts of Incope Distribution on Fertility

The importance of the direct effecf of income
distribution on fertilityf in genefal, was the same as that
. of the female participation rate--the corresponding direct
elasticities‘associafed with these two variables are in the

_range of -0.16 to -0.20. These impacts are subtantially

»

lower than the direct effect of liﬂéyﬁexpectancy. For
instance, the direct elasticity of fertility with respect to-

life expectancy -varied from -1 to -1.8"'in the different,
. . '.'7..' .
system specifications use:’;he ¢omparison with the direct

M ‘ . 3 ' » .
effect of education was impaired by a distorted ‘'sign
L - \ .
agsociated with the effect of the adult illiteracy rate on

fertility. However, when this latter variable was dropped

from the fertility equation and education proxied only by

Al

) kS - . L.
the secondary school edrolment ratio, the direct” effect of

o
education on fertility was the same as that of income

distribution. "

N

-

r

The real importance of income distribution. in affecting

fertility; howevér, ﬁust be ﬁudged'byfits.total ef&ect,'orA
, . -
multiplier, on. fertility. Indeed, income distribution also
hé§ an indirect negative effect on fértility which
reinforces its direct effect. The results suggest that the

magnitude of the total effect of income distribution, on

. fertility may be about one and a hala times ‘o Ewicg ‘its

.- L]
direct effect. The elasticity multiplier - of income

distribution on fertility ranged from -Gﬁ ki to  -0.31,

depending oh the models used.



) ‘ \ 170

sMost of the imdirect effect of income distribution oe
fertility isl apparently explained by its ‘direct positive
effect on life expectancy. It must be elatified, however,
that Ithe above effect,‘ rather moderate by itself, 1is
magnified by a powerful effect of 1life expectancyx on
" fertility. That 1$, the direct elast1cxty of life expectancy
with respect to income distributéon is about 0.05 while the
,cdirect elasticity of fertiiitz ‘Wlth respect to life
expectaﬁcy is approximately -1.5. The rise in the female
participation rate induced by the fertility decline aleb
contributes to such ééﬁqui;ect effect. However, given that
the ﬂcrease in the FPL is a conse%ueneg of the decline in
ifrtisify 1ts%&f its role in- explaining the afore 1ndire
effect is less- %portqt. Tom . f‘.":,":s - '

Thereforet in this study, .the two crucial effects
explaining tﬁe }mltipligtfioﬁ gncome('distribution on
fertility are the "direet poeét"‘ effect "of income
distribution on life expectangy and the negative direct
effect of fertility on the feﬁaie pertieigation rate
discussed. above. S ] |

Other hypotheses related to the maénitude of the incoh;“
distribution multiplier on fertility were’ analy;ed. The
. hypothe®is of a negative effect Qf i\':;come 'dis;ribution on
the female part1c1pation rate, an effect which #ould haye’.

Lo - 8
offset partially the, 1nd1rect negativé effect of inco&%

L]

[ : ’ . 4 00 .'.'. "; 01 X . .
distribution on fertility reduction, was rejegcted in this

study._In fact, such an effect, be%ides being statistically

v - -
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in’igni"ficant; had the \’ong sign. Contrary to the
hypothesis, such a p051t1ve 51gn would imply that the direct

effect of income d1str1butlon on the female participation

rate would reinforce the-income dxstrlbutlon multxp,her on

fertility. Flegg (1979)--using  Atkinson's "index of

inequalityg

B lar equation for the female partic‘ipat'ion
equation smultaneous “&Qtem--found
sﬁp‘po-rti 'o\for the above hypothesis. The’ dlfferent
.resu’i)té CHIP be explained by the fact that our sample,

.given its smaltfer size in comparison witl® Flegg s sample,

does not capture the ‘non-linear relationship, between the

'fema'le participation rate and income’ per head, on which the
¢
hypothesis is based. Another explanation could be the

-
different measures of income inequality used.

“ﬁe hypothe51s of a negative direct effect of fertility
on Qafe expectancy waé also rejected in th#. research. The
existence of this‘ effect would have also reinforced the
decline in fertilyity induced. by an improvement in income
distribution. Repetto (1979) used an analogous hypothesis of
a poS1t1ve effect of ferj:111ty on infant mortal1ty. His
result however, was also non-significant.

In the ejanded model (adapted £rom Gupta, 1982), the

consequences for the, .income d1stm{>ut1on multiplier on

fertility . associated with the endogevn1z%tiron,r.c:_q_income )
.. . . 0 P N

per-head were an,al'yzzed. The hypothesis of. a dire.ct. da,it'ive
effect of the total labour participation rate on income
per-head was not @igni‘fic:aq‘tﬂly différent than zero in this

B ’ r‘),‘kv © .' ”.g‘.
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study. 'I'hzs result ‘suggests.. that a reduction in fert111ty,
7 4,.:

induced- by a more equal income d;strzbut1on, even though it
ingreases  the. total lab’OJJl' ‘f_orce' participatiorff does net
affect income pebf-'-hea’de in ;,D'Ca - Thus, aﬂere equal
d1str1but1on of 1ncome "does no ‘”ffect income per head ;

Hence, the elements of the mcome distr;bu&m mu'ltxpher on

fert111ty remain the same as before. A e gf" “gn
P

The above result is debatable ard ‘could: b?ccéused by

-“poor qualxty of data on total labour force

icipation.” In any event, a significant impact of the

o

total labour force par'ticipation rate on ‘income per-head and
® higher corfgsﬁonding ePasticity might be found@ in other
studies of L In such a case, the income distribution

. T . it .
_multiplie?’ on fertility may be somewhat re.ingorcsd.‘ That is,

‘ .«the'induqed increase in income reduces fertility by itself

" and also 1mprove‘, life expectancy, thus reinforcing the,

above reduction. a’hese two effects oae “'}130 in
?

fertzlxty due to the declme in the female " part1c1pat1on"‘

& rate, wh1ch is induced in turn, by the increase in income.
P - ‘ . ‘- ',A'

7.2 Policy Evaluation oo ‘ ':‘,‘

. The_ .endog'en?zation of income per-head, when income
. . ) . . ‘, )
per-head is also defined as a -pdsitive function of adult

education, has int'erestinF implications for the multiplier
~of educetion on fertility. It provides .useful elements for

the evaluation of ‘ipcome redistribution as a policy tool

A

towards the target of fertility reduction.

-
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" the sign associated with adult education in the fert‘l,ifky'

" equation could not be solved. Thus, tﬁe multiplier of

173

Even“rhpugh redyctions in fertility do hot'u1@|hate1y

increase ‘Mdoire per-head, improvementé in educatibn directly
AR , vk
increase it. This effect happens to be very important--the

irect elasticity of income with respect to

n (LIT) is about 0.6.In addition, an improvement in

S

education, should directly reduce fertility and improve life
expeétancy.}In tugn, the effect of adult education on life

_expectancy is markedly greater than the corresponding éfféiﬁwﬂ
~ w 3,,’ " ; ’ X .
~of JincQme aistrﬁbutioﬁ?*ﬂMEfgﬁdTe, it'iaxlikely“%hat the

multipliers of education on fertility 'may be greater than
that of income distribution.

. ' o
Unfortunately, a problem of multicollinearity affecting,ﬁ

)

ailt -
2’ "
education on fertility remained underestimated. However, iQ

: . : : : . A\
spite of this underestimation, the minor difference between

Y ~

the total elasticity multiplier of edugation and that of

4

income distribution (-0.27 for  education and -0.31 for

income distribution) illustrat®s the above argument.

Another criterion for the evaluation of an ipcome ;
redistribution‘ policy aimed at reducing fertility, 1in
addition to the total effect of incomé redistribution on

4 . \
fertility, must be to take into account its total effects on
other*relevant variables. In this sense, it may be important
to- consider the 'potential negative efiect of income

s L ]

“redistribution policies on savings formation (Cline, 1978).

[
/ -\' . '

-
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L

The estimated total elasticity multiplier of income

distribution on savings formation was VSQ which is likely

not that high a cost in term of sBvings. However, in

4%

comparisom,_the total elasticity multipljer of education on
savings is 0427. From this point’ of vieJ(ithe advantages of
an educational policy ‘imed at re‘du‘gy:gértility are
obviousl§ superior compared with those an income

s

distribution policy. -,
redi u p Y . B ’ﬂ:f' Q
Another possible policy for reducing fertility could be

to increase the nutritional status of the population. The

L 4 : .
, t®e average calorie

total elggiicity multiplier of DT,
intake, on fertility was -0.38 while the. corresponding
elasticity; multiplier of income distribution was -0.31
(using measures of the expanded model). The improvemént of
DT can be thought of in terms ofkgovegnmental efforts for
improving the nutritional status of the poéulation, as well

as a redistribution of consumption.

Giveﬁ the afore meftioned elements,‘a policy of iAcome

-

redistribution targeted to reduce fertility must® be

[
S

cautiously evaluated.
In the first place, educational improvement seems to

have a much higher pay-off than an income redistribution
bl 4

policy. That 1is, an improvement in education must reduce
B ‘ . N
fertility at least to the extent that a more equal

distribution of income does. OhN the other hand, for the

reasons discussed before, and contrary to what‘seems to be

-

4

the .case with income - redistribution, education may be
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considered an investment rather than a cost. Second, there

are other possible alternatives which may be less costly and
. o 4

probgbly more efficient in the case of less developed

count‘ries, as the above mentioned nutritional policy.

' e
In addition, there are political arguments. That is, a
redistribution of income is often not considered as a
~_pPossible policy in LDCs because of strong fﬁblitical

opposition (Todaro, 1985). However, a policy &f education
improvement, especially, and a policy of 'nutﬁ'itional’

3 . “{
improvement may face less resistance. d .

.

However, this sort of evaluatjon comis from our

restrictive modeling of reality. Paraphrasing S’h‘nﬂk (1976),

it is difficult to think that an important i’uprovement‘ in
‘ . ‘ .

education and in the nutritional status of-the population in

LDCs c}an‘b’e achieved without a substantial change in the

income distrjbution within the society. On the other hand,

even improvAng educatiognd /or the nutritional status Of

the population implies a rgalloéation Qf resources in favour
of the~fMajorlities in LDCs, which implies qsomh‘f/o-;; of income

redistributdpn. ' e Y.

- : Considering all the abvoxe arguments,/ ith is rather
difficult to prescribe any ‘policy. Th!vmo‘slt’ fedsible policy
for fertility Eeduction likely involves increasing gradually

>
’the basic education of increasing seotors of the population.
In addition, this must- be accoﬁpanied with minor
redistributions of income. It must be reéalled that the

increases in income, caused by jmprovements in education,

\ | .
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may'also affect income distribution positively (as in the
masic model), and it is likely that fertility delines also
improve income distribution. . |
In summary, a combination of educational improvements
accompanied by some degree of income redistribution may be
cons1dered as the most fe:!1b1e and coherent policy to brake
- the vicioms circle of high fertility and poverty in LDCs.
7.3 Suggestions for Furthetr Research

A general suggestion for further resgarch 1is to

increas ree of rea11sm of the models used

One f allowind a more realxstlc evaluation of an

«* ) ‘

" income redistribution polxty 4s ' to directly and/or
indirectly r;late “Humen ’?ﬁbftﬁl““fﬁrmdﬁibn with income
distribution. On the one hand, éducation can be specified to
be a n;gat;ve function of fertility, a positive function of
income distribution, or both (An\er, 1§78).. As wil])' \th
nutritional status of the :population or level of\ calorie
'intake (DT) can be gpdogenized in}the same way. In‘;dd1t1on,
life expectancy and ‘the caloric “level aa&n be added as
argumenfs ‘in the production'rfunctigm.> The¥ shouid affect

'pr?duction positively in LDCi. via ethe effects of rhealth

conditiongﬂgh:productivity (Hall, 1983;eSbhultz,f1961). Such

a way of exgémding the analysis would ‘provide' a more

realistic eyalhation‘of an income redistributipn policy. As

well, such a mod?could explain_ ghe apparent " paradox of
av

e achieved imptoyemgents - in income

.. X
. ,

7~~~ . a

societies .that
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distribution, declines in fertility, and a rapid rate of
economic growth sxmultaneously (Riq* 1973; Kocher, 1973),

A dxfferent way of achieving realism would be to
disaggregate the analysis. to difte;ent sub-sets of LDCs
(Gdﬁta, 1983). The rationale for fﬁis disaggregation is
related to the fact that each of the essential components of
the income distribution multiplier on fertility are likely
to be dependent on the level of development. That is to say,

life expectancy has been postulated .to affect fertility
$ .
posxtlvely at low levels of development and negatxvely at
-~

higher 1levels of  development (Easterlxn, 1976 Gregofy,
1976; Anker, 1978). As ' well, the e!fect“,of income
distgﬂbution on life expectancy may ‘be_ ‘more important at
lower than at higher levels of development. _This ocours
because the relationship between income and life expectancy
may\be more qpn-linear‘at lower levels of development. In
other words, the causes of mortality associated with
socio—economiL conditions are /le;;\ important in developed

than in developing countries. ~Furthermore, fEttility has

d [

been postulated to "affect powsitively “@le
participation rate at low levels of - development leCabe and

Rosenzwe1g, 1976) .

l"",r
level of development (Sch‘htz;‘ :

All the above facts ~suggest that b9!ﬁ3qie d1rect d
r .
the 1nd1rect effects of income distribution are*llknly/tgjﬁe

positive and negatlve at lower and hxgher level -of
p—
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devel‘opmnt, ru.pectiv:ly‘.,- - .
A different .oxpa.nlf the.‘niode'l J'"Kfvéufa -"be to
incorporate urbanizatiob an endogenous | variable,
explained in turn by e diggribution, among other
variables. Urbanization’ d be used either to oxpﬁain the
labour participation rates or ‘fert}lity.v This xfﬁa"SE/ "
eipansion based od. ideas adopted from the Todaro-Harri's
model  of rural/urban migration (wherein income
distfibutrion, as a proxy g;r- the rural-urban wage rate
differential, should affect urbanization negatively) might

- ﬁ<
provide 8 better insight into the demographic side of the
-
v e, s

monl. ' ) ~
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