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Women can be viewed as an underused
resource (affecting efficiency) or as a disadvan-
taged target group (getting an inequitable share
of health, education, material advantages, stats,
and leisure time). Within the household, they
are burdened not only with the physical demands
associated with reproduction but also with obli-
gations that do not commensuratc with their
rights. At the societal level, they are discrimi-
nated against in their access to public services
and jobs, and they lack role models for eco-
nomic advancement,

Much public policy affects men and women
differently, in ways that are not immediately ap-
parent.

A study in rural Tanzania, for example,
revealed that job discrimination against women
lessered as education increased. A 36-year-old
man with secondary education had a three in
four chaiice of nonfarm wage employment; a
woman of the same age and education had half
the chance. A woman who had completed
primary education had only a quarter the chance
of a man of the same age and education. With
partial primary education or less she had only
one-fifth the chance. The policy implication:
general expansion of the education system may
reduce the aggregate incidence of discrimination
if it enables women to continue their schooling.

However, other factors are at work, too. For
example, women are less likely to get the many
public sector jobs available in rural areas be-
cause they are poorly placed to lobby for patron-
age.

Self-employed women are also at a disad-
vantage. The credit market is intrinsically male-

biased. Lacking the autonomy to build up credit
ratings, women must rely on savings — and, as
managers of the household, they have a greater
need than men for liquid assets. Public support
of savings institutions to reach small-scale
farmers or entrepreneurs tends to improve
women’s lot.

Some public services tend to be gender-
biased. To the extent that certain jobs tend to be
done by women, public policy can easily be
targ 2ted to benefit women, Rural water, fuel,
and health services tend to benefit women more
than men. Pricing firewood substitutes, for
example, affects women disproportionately
because women spend a lot of time gathering
firewood. Piped water in effect increases
women’s time for other productive activities (or
even for leisure) because they traditionally
spend much time fetching water. Education and
extension services (as currently administercd)
tend to benefit men more than women.

Food subsidies directly benefit net purchas-
ers of food (namely, urban households, for
which the population is disproportionately
male). Indirectly, some of the subsidy may
accrue to sellers, who, at least in Africa, are
disproportionately women. Income taxes tend to
fall more heavily on males, and expenditure
taxes on females. Generalized sales taxes tend
to be biased against women but male and female
spending pattems are different, so sales taxes
can be gender-targeted.

By increasing entry-level wages relative to
wages at senior levels, minimum wage laws tend
to favor women. To the extent that minimum
wages are falling, the wage structure is becom-
ing less favorable to women.
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i. Introduction

It has long been recognised by observers of puklic health and
population policy that the nutritional condition of individual
mothers and children, and the fertility histories of individual
women, are strongly associated with the position or status of
those individuals in their society. Increasingly it is now
suggested that changes in status induce multiple, often mutually
re-inforcing changes in the determinants of welfare!, and
conversely that direct, uni-dimensional policies such as
supplemental feeding programmes have little chance of eradicating
malnutrition (Mosley (1985) p 124, Lamptey and Sai (1985) p 126,
FField (1983) p 76)

The implication is a call for maternal and child health policy
with its attendant family planning policy to be fully integrated
into publié policy, and particularly into education. To be
operationalised this requires investigation of the multiple
routes by which public policy “status' variables, especially
education, may influence welfare. There is already a large body
of research on fertility, education and nutrition

inter-relationships, and a review of this research forms part of

lFor an account of the 'social synergy' of women's education
and public health see Mosley (1985), who argues that such
education beneficially affects mortality through several
routes. For an account of the mutliple interactions of women's
education and employment and the resulting effect on fertility
serr Youssef (1982).



this paper. What is often missing. however, is a systematic
categorisation of the routes by which key variables (and hence
sometimes public policy) may affect wealfare. Thus our other aim
is to provide such a categorisation, based on an analysis of the
welfare of individual women and children - in most cases the dyad
of mother and child. Such an approach reflects the
interdependency of this group in nutrition and health (Jelliffe
and Jelliffe (1983) p 81).

Implicit in many discussions of fertility, maternal education and
nutrition in developing countries is the notion of a “vicious
circle of poor nutrition and high fertility reinforced by the low
status of women as evinced by their low levels of education and
lack of access to markets or activities outside the home. The
obverse of this, of course, is a supposed “virtuous circle' of
low fertility, better nutrition (and hence lower mortality),
together with higher status for women, better education and more
economic power. The detaliled examination of the evidence for
these relationships reveals that the 'vicious circle' is made up
of a large number of steps or stages, each of which may sustain
or break it depending on the factors involved. Thus, for example,
maternal employment may potentially bring more income to the
mother-child dyad and henc2 increase welfare in a “virtuous
circle', but if the employment is incompatible with childcare,
the net effect on child welfare may be negative (Ware (1984)).

We propose a four-fold categorisation of the many “stages' in the
cycle, treating the ultimate effect of each influence on welfare

as affecting either (i) constraints to total welfare attainable;



or (ii) trade-offs between maternral and child welfare; or (iii)
factors determining the efficiency of decisions, especially
information and its use; or (iv) preferences. The large existing
body of research can then be organiéed more coherently into a
form which shows what has already been achieved and where
evidence is still weak.

From among the many possible determinants and indicators of
female and maternal status, we focus here primarily on education,
dealing with its interaction with employment, bargaining power
within the domestic group, and fertility. More particularly, we
are concerned with the effect of maternal education on maternal
and child welfare, asking: by what possible routes can education,
acting through fertility, labor, bargaining power and
information, influence maternal and child health and nutrition ?
A more detailled discussion follows below, but, in summary, these
routes are:

(1) by relaxing the constraints on welfare. There are two
senses of welfare constraint here. One is straightforward and
familiar, involving available resources. Education can improve
access to the labor market and income obtained therefrom. It can
also enhance a woman's position in conflicts over control of
resources, which may be especially important as families and
households move from subsistence production of food to
consumption based on money income. A better bargaining position
may also enable a mother to utilise information requiring
departures from existing practices. Another class of constraints

is based on transformations of capabilities due to nutritional



and health status changes. The latter are shown to be sensitive
to patterns of fertility, which are in turn related inter alia to
education. Educated women have fewer children and marry later,
protecting their and their children's health. However, the
relationship is not straightforward: at elementary levels of
education women tend to breast feed for shorter periods and have
their earlier births closer together, both being detrimental to
health.

(ii) by altering the trade-offs between child status and
maternal welfare. This is consequent inter alia upon both the
opportunity cost of time spent in child care, which increases
with the wage rate and hence with education under most labor
market conditions, and also the degree of incompatibility of the
work involved with childcare. The effects on child welfare and
maternal resources depend in turn on the availability and quality
of substitutes for maternal time.

(1ii) by improving the efficiency of decision making by the
mother. ‘his can be because the content of education directly
provides new information, but it can also be because what is
important to the mother changes - for example, a cultural shift
in the acceptance of the germ theory of disease.

(iv) by changing the values of the mother. Educational content
can change the subjective aims of the mother, increasing or
decreasing her valuation of her child's well-being relative to
her own or other members of the household.

The paper is divided into three sections. The first outlines our

analytical framework and discusses its application to the problem



of maternal and child welfare. The second section selectively
reviews the literature on the links between education, fertility,
nutrition and mortality. Fertility being prior to the formation
of the dyad and hence to the arnciysis of its welfare, the
evidence and theory of fertility determination is rather
extensively examined. Finally, in the third part we address the
implications for both policy and fcr research. Taking in turn the
relevant policy options, we consider their relative merits as
discernable from research to date, and identify the major gaps in
our knowledge which must currently qualify any such ranking of

policies.

2. Analytical Framework

The basis of our approach is the definition of a set of joint
utility possibilities, representing attainable combinations of
child and maternal welfare outcomes, for given determinants of
those outcomes. The set of possibilities will be defined both by
constraints (such as income, bargaining power within the domestic
group, the availability of food and health services, and initial
states of nutrition and health which affect ability to utilise
resources), and by objective trade-offs between maternal and
child welfare (such as interdependence between maternal and child
nutrition and between maternal employment and child care). The
process of reaching a certain welfare outcome also involves
decisions about the use of food and the treatment of the child

made by the mother (or substitute mother). These decisions will



depend on access to, and the use of information, and upon the
preferences of the mother.

Before considering the application of this approach to the
categorisation of the effects of changes in “status', a number of
qualifications and clarifications are in order. These concern the

treatment of “welfare', and the influence of age and gender.
2.1: Welfare Concepts

The concept of welfare or utility used in this analysis follows
that of “well-being' develouped by Sen (1985a). For the
convenience of graphical representation it is assumed to be
expressible as a scalar, but this is only supposed to reflect a
subjective valuation of the functioning of the individual (Sen
(1985a) p 13). The welfare of the mother and child should be seen
as generated by their respective capabilities to function. This
is partly a matter of choice (Sen (1985a) pp 26-27), but it is
also a matter of available resources and of the ability of the
person to utilise those resources, which in turn depends partly
on his or her nutrition and health (Sen p 19 and below).

The “capabilities' approach has been used most extensively in the
examination of “basic needs' functionings, such as survival,
freedom from morbidity and malnutrition, and being clothed and
housed adequately (e.g. Kynch and Sen (1983)). This is
particularly useful here, as it means that we can include a key

indicator of capability - survivorship? - as a determinant of

2i.e. 1 - the age-specific mortality rate.



.welfare. Thus any influences on mortality rates will be relevant
to the analysis.

Another aspect of the capabilities approach is that it makes
valuation an explicit and open-ended issue (Sen (1985a) p 30).
Thus we must be explicit as to whose valuation of the
mother-child dyad capabilities we are considering. We cannot
assume that the decision maker - the mother ~ is maximising a
social welfare function identical to that of the policy maker,
since her views on what is important may be quite different. In
particular, we have to be zware that in some cases, the valuation
of functioning (even life) of either of the dyad may be very low.
An example of this is the relatively low value placed on the
capabilities of female children in parts of Asia, by both parents
(Chen et al (1981)), as opposed to the valuation of public policy
agencies which is (in theory) gender neutral.

An even more extreme example of low self valuation are practices
such as suttee. In cases such as these, it is clear that
decisions are made with reference to rules or interests outside
those of the dyad, and obversely, that much of what is decided
about dyad outcomes is determined by other~s. Thus we have to be
able to represent preferences in a very general form. In many
cases, the mother will be concerned with her own and her child's
welfare, among other things. We can then represent her as having
some sort of social welfare function (SWF) as her objective
function, which will include her own and her children's
utilities. In other cases, these concerns may be considered less

relevant, outweighed by others' interest or utility. Thus as a



genéral case we can represent the mother's objective function as
a SWF with weighted utilities as arguments, weights reflecting
the relative valuation of different persons' interests.?

Many discussions of womens' education, fertility and nutrition,
focus not on ‘capabilities' but upon 'status'. However, the
notion of 'status' in conventional use is often vague, and
defined differently in different situations and according to
different value systems (El-Hamamsy (1977) pp 438-9). Several
analysts (El-Hamamsy (1977), Dyson and Moore (1983), Epstein
(1982) and Safilios-Rothschild (1982) p 117) have decomposed the
overall notion of status into constituent parts. In particular,
they separate the wider and less precise notion of ‘'status’,
which includes the idea of the valuation of the agent by others,
from 'role' (El-Hamamsy (1977) pvp 438-9), ‘autonomy' (Dyson and
Moore (1983) pp 45-46) or 'power' (Safilios~Rothschild (1982) p
117) which correspond much more closely to our concept of
capability aready developed above. 'Status' is always
culture-specific, and is determined by a number of factors which
are structurally related as a system that cannot easily be
abstracted from (Goody (1976), Dyson and Moore (1983)). 1In
comparative work, therefore, it is more fruitful to use concepts
which define or affect capabilities, ('roles', 'autonomy’',

‘power'), in any particular cultural context, recongnising that

3In terms of the graphical representation we develop below, a
SWF with child's and mother's utilities will be representable
as isoquants in (Uc, Um) space. The existence of other

person's utility as further arguments in the SWF will require
the isoquant map to be extended into further dimensions.



the choice of concepts will always be a value judgement.

In our subsequent discussion we consider edqucation, fertility,
work and bargaining power. By the inclusion of bargaining power
we retain that part of the meaning of 'status' which
distinguishes it from capabilities, namely the evaluation of the
agent by others with whom she interacts (Dyson and Moore (1963)).
The focus on th: capacity of an ind .vidual member of a domestic
group to bargain over group resources implies a view of the
family or household as an ‘institution in which action is both
co-operative and conflicting (Sen (1985b)). One of the features
of such co-operative conflicts is that any person's degree of
control over common resources will increase if (i) that person's
perceived contributiion to group opulence increases, or (ii) that
person's alternative activity to co-operation in the grooup
becomes more favourable (Sen (1985b) p 203-204). Thus a change
of either type will increase the total resources available to
mothers and hence their capabilititest. However, for some areas
of consumption bargaining power can be less important: there are
many societies where, aside from the common purse, individual
family or household members legitimately retain what they earn as
individuals (e.g. Whitehead (1981)).

Thus we can specify 'status' in terms of certain factors
determining capabilities, plus others that determine the

valuation of women and hence their bargaining power.

“The importance of a household or family member's relationships
with people outside the group for their int. a-group position
has recently been explored by Whitehead (1984).
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2.2: Age and Reproductive History

A significant quality of the utilities or valuations considered
here is that they are dated; the mother and child will be of
particular age in each case considered, and the mother will have
had a particular reproductive history.

Child age is relevant because it influences the maternal-child
welfare trade-off. During certain stages in the child's
development, an increase in the proportion of resources going to
the child will not be beneficial to the child, beynd a certain
point. This is most applicable for those infants (aged 0 - 11
months), who are breast fed and so directly dependent on the

mother for sustenance.

Maternal age and reproductive history affect the analysis for
four reasons. Two relate to the “status' of a woman. We have
argued that much of what comprises the ‘'status' of an individual
is determined by her capabilities (see pg 8). Much of the
analysis is then about how variables such as education determine
these capabilities. However, the power of any individual woman
within a specific cultural context will also vary with her
reproductive history and age, as Epstein (1982) has demonstrated
in a review of the anthropological literature. Such power will
typically be used within the domestic group to obtain a larger
part of the resources of the group, and may be seen to arise

partly from an improvement in the perception of the woman's
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contribution (Sen (1985b) and below). This in turn will bear on
welfare because it affects the resources available to the mother
and child.

In addition, lifecycle stage may affect the legitimacy of a
woman's participation in labor outside the home, changing the
ease of access to markets and activities. This will alter the set
of feasible outcomes via bargaining power (for a given level of
domestic group resources) and via income. It will also affect the
trade-off between child welfare and maternal welfare, since the
possibility of working outside the home may increase both the
opportunity cost of child care and the maginal loss of child
welfare per unit of maternal time, (if the kind of employment
made possible is less compatible with, say, breast feeding).

The third consequence of maternal age and reproductive history
(especially parity’ and birth spacing) is their effects on
maternal health. More detailed discussion is given below, but
briefly, there is much evidence that high parity, short birth
ir.cervals and pregnancy at too young or too old an age can have
deleterious effects on maternal health (this effect being
stronger for poor, less well-nourished populations), which can be
passed on to the child as prematurity, low birth weight (LBW) and
poor lactation. In turn, poor health and birth status constrain
the ability of the individual to function. A primary effect is on
the ability to benefit from food: the greater vunerability to

infection arising from these conditions leads to a reduced

Sparity is the number of live births a w-wman has had.
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ability to utilise nutritional resources (Sen (1985a) p 9).

Sinc; heslth and birth status are complements to the consumption
of other goods, poor health also differentially reduces the
well-being derived from them.

The fourth, and perhaps most important effect is that age, parity
and birth spacing can strongly influence survivorship
probabilities, affecting the capability to survive, and hence

expected utility.
2.3 :A graphical exposition
A useful aid to understanding the framework is the representation

of the mother-child dyad set of welfare outcomes in graphical

form (Fig 1).

U Child

L
P

Ua D D' U Mother

Figure 1
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The shaded.area in figure 1 represents the set of possible
outcomes for mother and child, measured along two axes which
represent child's utility and mother's utility respectively. Thus
any current state of the dyad will be defined by two utilities.

For example, the position at A is given by:-
* L ]
A= (Um' Uc)

The set is bounded by the two axes, and by the line of furthest
extension of the set in the positive quadrant, the utility
possibility frontier (UPF), CEBD.

The three determining influences are now readily illustrated.
Constraints affect the size of the utility possibility set, i.e.
the extension of the shaded area. Trade-offs affect the slope of
the UPF over all or any section of its length. For example, an
increase in the opportunity cost of the mother's time will
decrease the slope of the UPF over the negatively sloping
section; for a given loss of child welfare through lack of
maternal care, the mother's gain in welfare (assuming a
positively sloping labour supply curve) is larger. This can be
represented as a shift such as that from BD to BD'.

Changes in choices unvounded by constraints, due to access to new
information, can be represented as a movement from the interior
of the set towards the UPF (e.g. A to B) -~ a move from
inefficiency tc efficiency.

Finally the preferences of the mother - characterised as a social
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"its arguments, can be represented as an indifference map. As
discussed above (pp 7) these utility isoquants may be in (Uc, Um)
space only, or in further dimensions representing the interests

of others in addition.
3. An Analytic Survey of the Literature

Many observers have stressed that maternal education is a key
variable which appearé to interact with a number of other factors
to produce a synergistic improvement in maternal and child
nutrition and mortality (Mosley (1985), Ware (1984)). The implied
multiple etiology of malnutrition has been posited as a major
reason for the relative lack of success of straightforward
supplemental feeding programmes (Mosley (1985), Lamptey and Sai
(1985)). We now investigate how education can work both directly
and in interaction with other factors in three kinds of
alterations tc the possible set of maternal and child welfare
outconmes.

However, as discussed above, the influence of education cannot be
treated simply as acting on the capabilities of any particular
woman in a timeless way. We are typically comparing groups of
women at various stages in their lives who have had different
educational experiences. Education is usually prior to any
fertility history, and the current status of woman and child is

likely to be subsequent to both®. This section is organised to

6Beneria (1979) (p 203) has argued that fertility is
theoretically prior to capabilities and hence to educational
experience since the process underlying women's disadvantage is
women's special role in reproduction.
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relationships between education and fertility, and consider the
range of models of fertility determination that can be called
upon to account for the generation of the mother-child dyad.
Given the existence of the mother and child, we then consider in
more detail the routes by which maternal education may affect

their welfare.
3.1 Fertility and Maternal Education
3.1.1 Theories

While it is impossible to do justice here to the wide range of
theories of fertility which have been proposed, let alone
adjudicate decisively between them, one fundamental point is
relevant to our analysis. In the generation of the fertility
event - the live birth of a child whose welfare determination we
must analyse - we can distinguish between natural fertility and
regulated fertility. According to the available historical and
contemporary evidence, pre-transitional societies are
characterised by a lack of conscious, parity-specific fertility
limitation; that is, they were and are natural fertility

regimes .

While this does not mean that there are no fertility

differentials in such societies, it does mean that fertility

TFor an account of the concept of natural fertility see Louis
Henry (1961) and H. Leridon (1977).
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determination models which make fertility a choice variable for a
household unit are unlikely to b8 very useful. Analysing
people's choices at an individual level makes sense only if we
know that they have the information and ability to consider the
event they face as a choice. This may also be seen at the level
of definition of the decision unit. Models which focus on child
costs and benefits often presume the existence of a person or
group of persons who both bear costs and receive benefits, and
also take decisions aboﬁt fertility. 1In a post-transitional,
regulated fertility population, this is often the Western-nuclear
. uily. But in both historical and contemporary pre-transitional
societies, there is plenty of evidence that such groups are often
the exception (Goode (1963), Smith (1981), Caplan (1984), Kreager

(1980} ).

The cost of trying to produce a general model is having to
explain wide variation, four developing countries encompasses a
range of fertility regimes from the almost completely natural to
the thoroughly regulated®. What is clear however, is that the
key shift from natural to regulated fertility regimes which is a
necessary component of permanent fertility dxecline is only
possible with the thorough dispersion of information about
contraception and of the cultural values that lead to its
adoptin. This dispersion has, in the modern era, been intimately

linked to education (Caldwell (1982), Cleland and Wilson (1987)).

8see, for example, the U.N. Demographic Yearbook and the WFS
studies for information on fertility rates and contraceptive
prevalence.



17

.Until recently, the dominant form of fertility theory was the
'‘demand theory' form (Cleland and Wilson (1987)), in which
micro-economic factors affecting the 'demand' for children,
especially child costs and benefits, were seen as the central
determinants of fertility levels. This view has historically
developed under the nacro-level umbrella of ‘transition theory'9.
Early explanations of fertility determination were based on crude
models of Western-type households, with the aim of linking
declining fertility in the post-war Western world to increasing
female labor participation rates and increasing child costs
(Becker (1965), Willis (1973), Becker and Lewis (1973)). More
sophisticated bargaining analyses and hazard models have since
become available (Clemhout and Wan (1977), Manser and Brown
(1980), Newman and McCulloch (1984), Razin (1980)).

Within this type of model, education lowers fertility because of
effects on the value of a woman's time through her involvement,
either actual or potential, in employment (see Becker (1981) for
the theoretical underpinnings from a neo-classical viewpoint, and
DeTray (1976) for an application). The idea is that as a woman's
time (the value of which is measured in the female labor market,
or is imputed) becomes more expensive, the shadow price of
children, which includes the costs in terms of time spent in
childcare, increases, making children more costly. This can be
seen diagramatically in Fig 1 as a trade-off effect, determining

the slope of the UPF. The trade-off between childcare which we

90ne of the earliest statements of transition theory may be
found in Notestein (1945).
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assume to be beneficial to the child's welfare) and maternal
earnings is thus equivalent to a marginal rate of transformation
of child's utility into mother's. Thus an hour's childcare for a
mother in an unrenumerative occupation, such as off-peak season
non-wage agriculture is much cheaper than the same hour for a
mother in & highly paid office or marketing job, for example.
Although it ignores many further issues of compatibility of work
and care, and the indivisibility and discontinuity of labor time
organisation, this shadow price approach is the basis of the
fertility-employment model.

Early applications of the microeconomic theory to fertility in
developing countries produced seemingly paradoxical results
involving parents' 'irrationally' in maintaining high fertility
(Mueller (1976)). This provoked a heated response from those
theorists who had been developing fertility models based on
different conceptual traditions (e.g. Caldwell (1978), (1982),
MacFarlane (1978), Mamdani (1972)).

These traditions emphasise a second possible route by which
education might affect fertility, namely a cultural one.
Education both changes attitudes to fertility, and enhances
control of the environment leading to lower infant and child
mortality and hence lower fertility (Bulatao (1984), Caldwell
(1982), Schultz (1976), Cochrane and Zachariah (1983)). The
processes involved are not well understood, not least because
little research has been done relating education content to
fertility and mortality change (El-Hamamsy (1977)) (although see

Caldwell (1982) p 317), or on the contribution of literacy in
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societies with extremely limited distribution of printed
material. However, it has been argued, on the basis of a strong
relationship between maternal education and lower child mortality
(see below), that female education, at least in Africa, acts on
fertility and mortality primarily through fundamental shifts in
values ~ shifts that enhance the relative status of women and
children in society, and that bring about a nuclearisation of
family forms (Caldwell (1979)).

Although Caldwell placed most emphasis upon the impact cf
education via culture, he also pointed to evidence that children
in traditional societies had a low cost and a high benefit,
through their participation in agricultural work from an early
age, and thelr support to parents in old age (Caldwell (1978),
Cain (1977), Ho (1979), White (1975), Nag, White and Peet
(1978)). He argued that the mass education of children was the
key determinant of the timing of fertility decline, for it
brought a new set of cultural ideals and also reduced the
potential economic benefits of children (and increased their
costs).

3.1.2 Evidence

Evidence that higher levels of female education reduce fertility
is somewhat variable, reflecting the different intervening
processes involved, and the correlation of education with other
factors such as income and employment. However, there is in
general a negative relationship between female education (or
literacy) and fertility (Rodriguez and Cleland (1981), Cutright

(1983), Simmons (1985), Zachariah and Patel (1984)). The
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relationship observed in the World Fertility Survey (WFS) data i3
fairly robust to controls for household income, husband's
occupation and urban/rural residence (Rodriguez and Cleland
(1981)). On the other hand, there are complications in the
relationship. For some surveys, the negative relationship is
observed only over part of the educational spectrum, usually at
higher levels. Indeed, for certain populations there is an
"inverted-U" shape relationship , fertility irncreasing with
education at low educational levels (Cochrane (1978), Graaf
(1979), Ashurst, Balkaran and Casterline (1984)).

The most recently available and representative WFS data enable
some further investigation of the relationship, subject to the
gqualification that certain weaknesses in data quality, especially
age reporting, must reduce the ability of the WFS data to bear
conclusions (Goldman, Rutstein and Singh (1985)). Examination of
fertility differentials across educational subgroups for
different countries with different overall fertility levels shows
how specific patterns of differentials are asscciated with
particular stages in demographic transition to low fertility
(Singh and Casterline (1985), Cochrane (1983), Timur (1977)). For
countries with high overall fertility, fertility remains constant
or even increases with higher levels of female education, until
the threshold of secondary education, where it falls rapidly.
This pattern is often to be observed in countries in sub-Saharan
Africa, and some in Asia. For those countries (e.g. in the Middle
East and South America) which have reached the beginning of a

decline in fertility, we find that the education/fertility
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relationship has become monotonically decreasing, and that the
fertility of the middle educational group is reduced by a much
larger proportion of the differential between the lowest and the
highest groups. Finally, for those countries well into the
transition (especially in Latin America and some in Asia), we
find a monotonically decreasing relationship again, but with a
much smaller gradient, because for these countries fertility
reduction has permeated even to the groups of women with only
partial primary or no education (Ashurst, Balkaran and Casterline

(1984)).

The influence of education on marital fertility is age-speciric,
identifiable as a change in the tempo of childbearing at
different durations from the start of marriage (or union).
Generally, women with a higher level of education have the same
fertility, or higher, than women with little or no education
early on in their unions. It is only after 5 ~ 10 years of union
duration that the fertility of more educated women begins to fall
off (Singh and Casterline (1985)). To understand the forces at
work here we must turn to analyses of the proximate determinants
of fertility for all these subgroups. These are available from
the WFS da*a, and tend to confirm the results of earlier surveys
(Cochrane (1978)). Analysis of the proximate determinants of
fertility attempts to allocate the total difference between
actual fertility and the biologically possible maximum for any
given population to factors such as marriage, contraception,

post-partum infecundability due to lactational amenorrhoea, and
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.sterility (see Bongaarts and Potter (1983) for a comprehensive
account). Data from the WFS show clear patterns, again according
to how far a country has progressed into transition.

First, in all countries, prevalence of contraceptive practice
increases monotonically with higher levels of education, while
the fertility inhibition due to post-partum infecundability
decreases (Casterline et al (1985)).

When comparing countries at different stages of transition, we
find that the further a country has gone in the transition, the
further down the "educational ladder" contraceptive use is
diffused (Singh and Casterline (1985) pg 210, Casterline et al

(1984) pg 27). This has implications for family planning policy
which are considered below.

The effects of nuptuality have a similar pattern, except that
they are relatively more important in Asia than in the Americas,
and everywhere, apart from Africa (where the effects of
contraception are much weaker), are more restricted to the higher
levels of maternal education (Bongaarts, Frank and Lestahaeghe
(1984), pg 518).

In summary, at the risk of severe over-simplification, the WFS
evidence suggests that for countries firmly into the demographic
transition, such as some in the Americas, educational fertility
differentials are equally due to later age at marriage and the
use of contraception (ealier termination of child bearing). 1In
much of Asia, early and universal marriage persists for all but
the highest educational subgroup, and differentials are more due

to different contraception use rates. Finally, for African
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countries the biggest differential, which is for the highest
subgroup, is largely due to delayed marriage. For many African
and Asian countries, these negative effects are offset by
increased fertility associated with shorter post-partum
infecundability (Bongaarts et al (1984), Dyson and Murphy (1985),
pg425, Page and Lesthaeghe (1981), Rindfuss et al (1984), pp
13-14).

This suggests that the shifts in educational fertility
differential patterns over the transition are assoclated with a
key change in age at first marriage - the further is a country
into the transition, the more likely that women with a little
education marry later. That the key variable is household
formation rather than a fertility decision of the household tends
to support the cultural as opposed to the labor market theory of
causation.

At a general level, culture certainly does seem to have a large
part to play in the reduction of fertility. Historical evidence
shows that the sometimes very rapid drops in fertility that
occured in 18th and 19th century Europe often closely followed
cultural and linguistic boundaries. On the other hand, there is
little evidence that drops in fertility were systematically
preceded by drops in mortality (Knodel and van de Walle (1979),
Cleland and Wilson (1987)), implying that the standard transition

model whereby mortality decline always precedes fertility decline
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cannot be applied to the European transition at least!®, This
type of consideration implies that when looking at the links
between the status of women and fertility, it may not be enough
merely to examine the common indicators of status such as
education and employment, since the causal factors involved may
be quite different, if less easily measurablel!.

The evidence on fertility and employment is extremely difficult
to interpret; while some have taken the lack of an overall
strongly consistent negﬁtive relationship to argue against the
education/employment route (Cleland and Wilson (1987)), other
surveys of the literature are more equivocal (Simmons (1985),
Youssef (1982), Standing (1976)). In general, negative
relationships between fertility and female employment have been
observed more in urban employment than in rural employment, more
in non-agricultural than in agricultural employment, and more at
higher levels of occupational status. Further, a commonly
observed differential is that fertility for women who have worked
only after marriage is higher than for women who have worked
before marriage. In the urban professional sector the

incompatibility of work with child care is an important factor in

10By contrast, the contemporary transition in non-European
populations would appear at first sight to follow the more
classical pattern, fertility decline not starting until
morality levels have reached a relatively low level {(e.g.
Bulatao (1984) pp 18-19). However, mortality data from the
developing world is even less complete than fertility data, and
80 these statements must be treated with caution (Brass (1975)
p 50, Mott (1982) pp 7-8).

l1See Kreager (1986) and Polgar (1972).
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women having fewer children, (see Goldstein (1972) for an
example, Simmons (1985) for a survey, and Singh and Casterline
(1985) on the significance of substitutes for maternal
attention). The opportunity costs and benefits for women of
working clearly depend on the social structure of both household
and kin, but these in turn depend partly on aspects of the work
itself; hours, location, and accommodation arrangements, (see
Section 4.3). In the production sector women tend to participate
either when young, unmarried, and childless, as in SE Asia, or as
married home workers as in Latin America and the Caribbean. In SE
Asia, (and occasionally elsewhere), the preferred type of worker
is female, under twenty-five, unmarried and childless, (Safa
(1983), Arizpe and Aranda (1986), Wong (1986), Hein (1984),
Pearson {(1986b)). Here women's earnings primarily contribute to
their parents' households, (Pearson (1986b p71). As a result,
until recently, work before marriage has been associated with the
postponement of marriage and so lower total fertility rather than
lower marital fertility, (Wong (1986) p221, Leete (1987) p193).
By contrast, in Latin America and the Caribbean, reproductive
roles are more easily adaptable to wage labor and so it is low
conjugal household income which drives women into work, (Pearson
(1986b) ). Production is organised in a way which is more
compatible with domestic labor, namely through subcontracting and
outworking, (on Brazil see Saba (1983), and more generally
Pearson (1986b) and Wong (1986)). This pattern is associated with
a different kind of fertility decline. Rather than further

increases in female age at first marriage, marital fertility
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falls, (Humphrey (1984) p241)1!2,

We noted from the WFS data that for large numbers of women in the
lower educational subgroups in Asia and Africa more maternal
education increased the tempo of child bearing in the earlier
vears., This results from the conjucture of shorter post-partum
infecundability and the earlier termination of child bearing
cotisequent upon contraceptive use. This is important for the

relationships between fertility and nutrition explored below.

3.2 Education and Maternal and Child Well-being

We now examine in what ways maternal education can affect the
welfare of the child and its mother after birth.

As far as survivorship is concerned, there is overwhelmingly
strong evidence that maternal education is almost everywhere a
major determinant, if not the major determinant, of infant and
child mortality in any given community (Mosley (1985), Caldwell
{1979), UNICEF (1984), Preston (1978a), DaVanzo and Habicht
(1986), Ware (1984), Taha (1977), Jayachandram and Jarvis (1986),
Beenstock and Sturdy (1986)). The purpose of our framework is to
deconstruct and categorise this association into four routes by

which education may be acting on welfare.

12The association between greater female employment and reduced
fertility is not always causal. In Puerto Rico, for example,
both were contemporaneously induced by distinct public
policies, (Pearson (1986b) p.77).
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3.2.1 Decisions

Although there is far from complete and conclusive evidence,
there are compelling argument that part of this association
reflects the content of education and the response of others to
the educated mother (Caldwell (1979), Ware (1984)). This may
work in a number of ways. FIrst, education may simply provide
knowledge and information about child care and nutrition that the
mother otherwise would lack (Caldwell (1979) p 410). Others have
suggested that education may change the attitude of mothers
towards things they already know about, such as public health
provision and the control of contamination of water and food
(Mosley (1985) p 122, Jayachandram and Jarvis (1986) p 303).

Such change may involve the abandonment, or at least the
adjustment, of existing cultural belief systems concerning food,
health, illness and treatment, as, for example, in the case of
food prohibitions (Helman (1984)). However, beliefs concerning
health and nutrition are ususally deeply contextualised in a
whole system of ideas specific to a culture, so that often
changing even one component is not as straightforward as it might
appear. People may sometimes prefer a quite radical cultural
relativism over abandonment of causal models in the face of
contrary evidence - arguing, for instance, that while they
themselves are vulnerable to forces in their own scheme of, say,
food classification or witchcraft, ethnic outsiders may be

immune.
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According to these arguments, even quite a low level of maternal
education could improve infant and child survivorship
probabilities, without any increases in income or public health
provision. This was indeed Caldwell's major finding in Nigeria.
However, higher levels of general socio-economic development
re-inforce the education effect (Ware (1984), Preston (1978a),
Mosley (1985) p 112). Such effects of education on welfare,
acting through changes in information and cultural cognition, may
be seen as movements from the interior of the welfare set téwards

the UPF.
3.2.2 Constraints

Caldwell argues that what is important about education 1s not so
much the supply of new information as the ability or opportunity
to use that information that an education woman may have which
her uneducated counterpart may not. He sees the scope for
mothers to put their child care ideas into practice as
constrained, through the mothers' low status in traditional
society, by others in the family, household or kin group
(Caldwell (1979) p 410-413).

The other relevant aspect of education is its relationship to
employment, and the resulting effects on welfare. Employment has
a number of effects, mainly on the shape and extent of the
utility possibility set. A variety of work is important, not
only formal labor market employment (Youssef (1982)). The bulk

of work performed by women in Africa and Asia is agricultural,
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organised on familial lines, and in its physical effects on
women's health and nutritional status, it contributes to the
maternal depletion syndrome (Mosley (1985) pg 124, Bantje
(1980)). Education, at varying levels, can enable women to enter
alternative spheres of work, which may involve different
consequences for maternal and child health.

Female employment, education and family welfare are inter-related
in a complex fashion, with a variety of outcomes seen consequent
to an increase in femal wage earning. Female education has
ncreased (Awker and Hein (1985) p 73) and this has commonly been
assocliated with women entering formal labor markets and skilled
positions (Oshima (1983) pp 590-91); see also Akadiri (1984) on
female white collar employment in Africa). It is frequently
observed that the contribution of working women's incomes to
family household groups are crucial for the survivial of those
groups. However, the impact of such earning power on the welfare
possibility set of the the mother-child dyad (or the individual
woman if not yet a mother) depends on the form of that earning.
For example, Sen ((1985b) p 33) compares studies of women in the
beedi industry in India, who gain greater status within the
family through their earning, with lacemakers, who do not because
their home working is regarded as a spare-time activity.

In order to understand in which context wage employment succeeds
or fails to transform domestic relations and family welfare, and
how female education is related to these factors, it is useful to
consider the main trends in female labor makets.

As already observed, the majority of women in Asia, Africa and
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Latin America are primarily involved in family based agriculture.
Most also have other economic activities - usually small scale
marketing, processing and craft production - which can become
primary activities where women are secluded (e.g. in Northern
Nigeria, Pittin (1984)). Some writers have suggested that these
activities, in which women are concentrated, are being
progressively displaced and marginalised by technological
innovation (Sen (1985b), Boserup (1970), Ahmed (1983)).

At the same time, however, there has been a rapid female
employment in factories producing for the world market, both
inside and outside of EPZs, (See Nash and Kelly (1983), ILO
(1984), Hein (1984), Oshima (1983), Humphrey (1984), Elson and
Pearson (1981)).

A consequence of these two trends - the displacedment of
wonen's labor and products by new technology and the growth of
female factory labor forces has been the relative concentration
of women within a very few occupations outside of agriculture
(Anker and Hein (1985) p 75, Lim (1983) p 73, Anker and Heinm
(1986) p 43, Akadiri (1984) p 21 and Husain (1958} p9).

This applies even for women educated to secondary level, working
in white collar or skilled sectors. For example, of female
professional workers in India in 1971, 90% were either nurses or
school teachers (compared to 57% of male professionals) (Anker
and Helm (1985) p 75).

The relationship between female education, employment and income
varies between labor markets. In East Africa, for example,

higher levels of female education are associated with
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dramatically higher levels of non-family and non-agricultural
labor, although within the context of much higher male
participation than female (Bigsten (1984) pp 34-5, Collier,
Radwan and Wangwe (1986) p 90, Bevan, Collier and Gunning
(forthcoming) p 696). However, female wage employment is largely
white collar, and the numbers of women gaining the necessary
secondary education to enter the sector are very few. Indeed in
many African countries, the entire process of education and
assignment of personnel to positions is controlled and regulated
by the state (Akadiri (1984)).

A contrasting example is North West India where existing gender
relations and female roles in reproduction prescribe female
participation even when women are educated. Parents may not see
education for girls as bad, rather simply as pointless (Shama
(1980) p 83).

Because the demand for women's labor is commonly confined to a
narrow range of occupations, the mapping from education to
earnings can be very different from that for males. Women with
relatively high education do not necessarily avoid low paid
production work in agri-business, (Arizpe and Aranda (1986)),
garment manufacture (Hein (1984)), and electronics assembly,
({Pearson (1986b)). This may be reinforced by the erosion of
women's earning opportunities in self-employment (as discussed
above). Further, within these wage employments women commonly
face lower wage rates than men. Sometimes this wage
discrimination is formalised by legislation (see Hein (1984) and

Humphrey (1984)).
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Despite the problems encountered by women in the labor market,
women who work potentially gain greater income, greater power and
greater control over family expenditure. (Sen (1985b)).
Furthermore, their expenditures are typically more child centred
than men's. These factors will increase the extent of the
welfare possibility set. This link between education and child
welfare is contemporanecus: education, through employment, makes
greater income possible and hence better child support. However,
maternal education, child nutrition and income may be related by
a reverse order of causality, and across generations (Ware (1984)
pp 196-6). Educated mothers are more likely to come from richer
parental households, and are thus more likely themselves to be
better nourished in their childhood. 1In turn this will lead to
their children being heavier ét birth, (see below ). Hence,
cross-section correlations between maternal education and child
nutrition will over-state the contribution of education.

However, in many contexts, causality can run in the other
direction, and existing gender relations and reproductive roles
can determine the production roles of women within international
divisions of labor. Thus microprocessor and electronics assembly
has grown almost entirely within South East Asia, where workers
are young, single women socialised within patriarchal family
structures. Female 2mployment in Latin America has tended to be
more in the form of home working and more in agribusiness.

Female workers in Latin America and the Caribbean are older,
married, mothers in societies where women are traditionally

perceived as breadwinners, and where child rearing and domestic



labor can be more easily shared (Pearson {(1986b) pp 71-2). Thus
not all redeployments of maternal labor to activities which
enhance household income generate improvements in child welfare.
There is much evidence that a move from subsistence to cash crop
production, or to petty trading, at the level of the household
(or even the individual mother), can lead to a deterioration in
child nutrition (Jakobsen (1978)). There are several possible
reasons for these associations, including the incompatibility of
such labor with child care and breast feeding, (this being
examined below). However, a likely factor is the degree to which
mothers can maintain control over resources, once the focus of
household economic activity moves from food to money. Thus the
relevant determinant of constraints here is bargaining power. As
discussed above we analyse the position of an "1dividual or dyad
as the outcome of implicit or explicit negotiation within a
domestic group - a family or household. 1In many cases the
primary protagonist is the husband. Women with some education
may do better than women with less or none if this enhances their
status relative to their husband (Ware (1984) p 197). In such
circumstances maternal education may be both most desirable and
at its most effective as an adjunct to the commercialisation of
peasant agriculture, offsetting the loss of control of food
supplies which would otherwise occur. However, it is also
necessary to recognise two forms of autonomy for women which
qualify the importance ¢f the degree of control of the man over
the woman in determining the constraints on welfare. One,

especially important in sub-Saharan Africa, is the high degree of
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. separation and autonomy between the economies of men and women

(e.g. Pittin (1984), Laplan (1984), Caldwell (1982)). The other
is the prevalence of female-heuded-households, a widespread form
of domestic group both in Latin America and Southern Africa as a

result of labor migration (see for example Murray (1980).

3.2.3 Trade-offs

One of the most important aspects of formal wage employment is
that it is often incompatible with child care and breast feeding
(Ware (1984)). The actual welfare consequences of this depend on
the availability and adequacy of substitutes for maternal time
(e.g. elder siblings, other relatives or nurseries) - which in

turn depends not only on family and kinship organsiation!3, but

130ne of the issues which arose in discussion of employment and
child care was the availability and standard of maternal
substitutes. This also reminds us of the necessity of
considering cases where the dyad we must look at is not that of
mother and child, but rather child and some other agent,
usually a relative. On a day-to-day basis, for short periods
of time, the care of children by siblings is very extensive in
the developing world (Weisner and Gallinos (1977)). That the
availability of sibling care is important can also be seen in
the effect on mother's time - mothers with children under six
with no elder siblings were found to be much more constrained
in both leisure and productive use of time in the rural
Philippines (Ho (1979)}).

On a more long term basis, there are more or less formal
fostering arrangements found in societies all over the world
(Kreager (1980)). Treatment of such cases is far from
straightforward. While some arrangements may best be analysed
as principal-agent problems, in other situations this would be
inappropriate. That is, in certain fostering relationships we
should not treat the relative caring for the child as a
mother-substitute, but rather accept that notions of exclusive
motherhood may be alien to the culture concerned. Thus
grandmothers or other relatives in loco parentis may not be
seen as less concerned with the welfare of the child, or in a
position of less authority or responsiblity. These cases are
best treated simply as we have done above, but substituting the
social mother for the biological mother in the dyad framework.
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also on the nature of the employment, the hours worked, the
location of the factory or farm and the arrangements made by
employers for accommodation of workers and their families. The
switch that often comes with increased maternal education, from
activities which are more compatible with 'passive' child care
and breast feeding, such as familial agricultural labor, to those
which are less compatible, means that the opportunity cost of
spending maternal time in work in terms of child welfare loss is
higher. At the same time, such labor market activity often has
higher renumeration, making child care more costly. These
changes make the trade-offs between child and maternal welfare
much steeper.

This far, we have considered the effects of education on maternal
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and child welfare via employment and income. However, as we have
seen, education affects fertility, which in turn affects maternal
ané child welfare. Women with more education marry later, and so
have their first births later. They have fewer children in
total. Offsetting this, they breastfeed for shorter periods, and
space their (early) children more closely, which might (although
not necessarily) lead to negative welfare effects!4. We now
examine such inter-relationships between fertility patterns and
child welfare, as 1nd1catéd by nutritional and survivorship

indices.
3.3 Fertility, Nutrition and Survival

As with inter-relationships between fertility and education, a
great amount of variability is observed when looking at large
data sets - variability that is at least partly due to cultural
differences. This may be thought more relevant to
inter-relationships between education and fertility, or education
and nutrition, because in those cases education can be expected
to act directly at the cultural level. However, just because
here many of the relationships are biological or biodemographic
does not mean they are not conditioned by cultural and economic
variation (MacCormack (1982). On breastfeeding see Butz (1978),

Saucier (1972), Page and Lestaeghe (1981)).

l4The data below show a strongly negative effect of short
spacing and breast feeding, but this need not have much impact
on the children of the most-educated mothers from richer
households (Mosley (1985)).
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_To summarise the fertility/nutrition inter-relationshiips
conveniently a classification system is required. First, we
distinguish between the effects of fertility patterns on child
health and nutrition, from those on maternal health and
nutrition. This second distinction is subject to the
qualification that maternal and child welfare are not
independent. Via the generational effect, malnutrition and poor
growth in childhood for girls leads to their children in turn
being smaller at birth (Mata (1978), Omran and Standley (1981) pg
25). Via the contemporaneocus effect, poor maternal nutrition
during pregnancy 1is associated with low birth weight (Mata
(1978), Lechtig et al (1975) and see below). Third, we
distinguish the various aspects of 'fertility' - i.e. family
size, birth order, maternal age and inter-birth interval - each
of which has a discernible effect on both child and maternal
status. Having identified the various fertility/nurtition
relationships, we consider possible underlying processes. In
understanding how women's status interacts with these processes,
we make a fourth distinction between physiologically-based
mechanisms, (working through lactation and maternal depletion),

and economic and social mechanisms.
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3.3.1 The effects of nutrition on fecundity and fertility

There are two effects of nutrition on fertility though neither is
pronounced. The first is on fecundability!3, It has been argued
that severe malnutrition and/or large energy demands can lead to
lower fertility through amenorrhoea, there being some evidence
that reproductive function is dependent on fat/body weight ratios
(Frisch (1975), Masley ({978)). However, examination of
comparative data has shown that in normal populations, this
effect seems to hold only for the onset of the reproductive
period, in the delay of menarche for poorly nourished girls. For
women in mid-reproductive life, the reproductive function seems
to be protected by processes of adaptation where the health of
the mother suffers, but in which frequent pregnancy and lactation
can continue (Menken, Trussell and Watkins (1981), Bongaarts and
Potter (1983)).

The second effect of nutrition on fertiltiy is that child
malnutrition increases child mortality, which may induce higher
fertility, either via a 'replacement' effect, or through the
early involuntary cessation of breastfeeding (see below).
However, both the historical evidence (as noted above) and
contemporary evidence suggest that the 'replacement®' effect is
weak (Cleland and Wilson (1987) pg 14, Preston (1978b)), so that
the 1'elationship is largely physiological (Cantrelle and Leridon

(1971) and below).

15Fecundability is the ability to conceive, and should be
distinguished from fertility, which is reproductive outcome.
Thus fecundability is one of the determinants of fertility.
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3.3.2 The Effects of age and parity on welfare

In considering the effects of fertility on maternal and child
nutrition, we shall first deal with the effects of maternal age,
birth order and total family size, and then separately with birth
intervals. It is also necessary to bear in mind that here much
of the evidence is on mortality rather than nutritional status.
However, it is well known that malnutrition is a major underlying
cause of infant and child mortality (Ashworth (1982), Preston
(1980), Mosley and Chen (1984), Scrimshaw, Taylor and Gordon
(1968)).

Studies of relationships between family size, birth order and
maternal age on the one hand, and indicators of child well-being
on the other, give mixed results. Differences between cases will
undoubtedly partly be due to cultural and economic variation.
Another factor is the co-linearity of the demographic variables,
older women tending to have higher parity births and larger
families.

Studies from Western Europe, Singapore, India and a number of
African countries show a definite increase in mean or median
birth weight with parity, while the incidence of prematurity
seems to be related to parity in a number of ways
cross—-culturally (Omran and Standley (1981) pp 24-5). Later on
in life, however, family size and parity seem to affect child
status more unambiguously. In a number of WHO studies in 1976 it

was found that "in almost all the [maternal] age groups and in
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most of the cultural groups examined, children of mothers who had
a large number of pregnancies for their age had lower mean
heights, weights and haemoglobin levels than those of mothers
with fewer pregnancies for the same age" (Omran and Standley
(1981) pp 25), and similar results have been observed in India
(Gopalan and Naidu (1972)) and Cclombia (Wray and Aguirre
(1969)).

The main infuences of magernal age on child survival factors are
pregnancy-related, i.e. prematurity and birth weight. Studies
suggest that there 1s a relatively "safe age band" in the 20s and
early 30s, on either side of which prematurity and low birth
weight (LBW) (as well as pregnancy loss) increase, but more
especially for younger mothers (Omran and Standley (1981) pg 33,
Selvin et al (1972), Chakraborty et al (1975)).

The other factor that qualifies these relationships is the birth
interval; higher parity and family size for given maternal age
imply closer spacing, and it may be this aspect of demographic
structure which is most important. Thus, in a recent study of
WFS data from 39 countries, it was found that, apart from first
births and births to teenage mothers, there are no strong effects
of parity or maternal age on infant and child mortality outcomes
independent of birth spacing (Hobcraft et al (1985))16,

The variation in evidence suggests that relationships between
family size, parity and maternal age and child well-being are not

direct, but rather involve further relationships between family

16Although see Pebley and Stupp (1987) pg 58
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structure, maternal status and the economic position of family
mémbers. A graphic example is given in Wray and Aguirre's
classical study in Colombia. Child nutritional status improves
with smaller family size and lower parity, but the position in
even small families is still very poor when compared with
standards in the developed world, reflecting the economic
insecurity of the entire community under investigation (Wray and
Aguirre (1969) Tables XII and XIII).

Given that the high prevalence of premature and LBW births to
older women of higher parity probably represents accumulated
strain on a woman's reproductive system (Jelliffe (1966)), we
might expect a similar pattern in maternal mortality and
morbidity. At least 500,000 women die each year from
pregnancy-related causes and many more incur permanent disability
(Royston and Ferguson (1985)). Studies from the developing world
show that these deaths are concentrated among the primiparous and
the grand multiparous!?, a pattern which is obviously related
also to age. Maternal age is in fact generally considered to be
the relevant factor (Omran and Standley (1981) pp 29-30, Chen et

al (1974) Tables 6-8, pp 337-8).

3.3.3 The effects of birth spacing on welfare

We now turn to the effects of child spacing. Here most studies

17primiparous refers to women having their first live birth.
Grand multiparous in this context means women with 6 or more
live births.
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_take infant and child mortality as the dependent variable, rather
than nutrition. However, certain patterns of mortality, for
example a high second year death rate, almost certainly reflect
such nutritional factors as the ending of breastfeeding and
consequent weanling diarrhoeal diseases (Gordon, Wyon and Ascoly
(1967), Gordon (1971)), as well as the already mentioned close
relationship between malnutrition, morbidity and mortality.

Many studies suggest that short birth intervals are associated
with relatively high rates of infant and child mortality, and
withk a high prevalence of malnutrition (see Winikoff (1983), Gray
{1981), Hobcraft et al (1983) and de Sweemer (1984) for recent
surveys). However, there are many problems of interpretation in
these associations, and methodologies vary (Winikoff (1983) pp
231-232, Cleland and Sathar (1984) pp 401-402, amd Millman
(1985)). Many of the early studies in this field suffer from
methodological problems of spurious association by failing to
control for other factors such as socio-economic status and
maternal age. These studies are reviewed in Winikoff (1983), who
concludes that they "provide evidence that infant mortality rates
are generally negatively related to birth interval. But the
relative lack of comparability of the data and the different
patterns of effects suggest that knowledge in this area is far
from secure. It appears that the most striking effects of birth
interval occur in the post-neonatal [1 - 11 months] period and
with the very shortest birth intervals. One caution here is that
methodological difficulties are most likely to affect the
reliability of data for precisely those very shortest intervals"

(Winikoff (1983) pp 236-237).
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More recent studies using the large data sets available from the
WFS and more sophisticated methodologies have made it possible to
distinguish the relative importance of the different effects.
Data on 12 Latin American countries and on 39 countries covered
by the WFS, carefully controlled for background factors like
maternal age, and socio-economic variables such as education show
significant association between increased infant and child
mortality and shorter preceding and subsequent birth intervals.
Hobcraft et al (1985) find that if two children were born in the
two years preceding the birth of the child under consideration,
or if one was born, but died by the start of the survival period,
mortality in the first year trebles. Similarly, Palloni and
Millman (1986) pp 221, 226 find that the preceding interval
affects child survival in the first month of life. These effects
are often considered to work through a 'maternal depletion
syndrome', whereby frequent, narrowly spaced pregnancies and
lactation deplete maternal resources, leading to increased
prematurity, and low bith weight (LBW) infants who have an
increased mortality risk (Jelliffe (1966), Pebley and Stupp
(1987)).

Both Palloni and Millman and Hobcraft et al also find association
between increased post-neonatal and child mortality, and shorter
subsequent birth or conception intervals. Interestingly, the§
both also find that there is no evidence that this is due to an
early voluntary cessation of breastfeeding (Palloni and Millman

(1986) pp 225-226, Hobcraft et al (1985) pp 372-373). This is
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important because breast feeding is a highly signhificant
independent effect on child survival, and indeed the more
deprived a family, the mre significant it is (Palloni and Millman
(1986) pg 228).

The subsequent interval effect may then instead occur because
early infant death leads to an involuntary cessation of breast
feeding and consegquent early conception (Hobcraft et al (1985) pg
374, and see also Cleland and Sathar (1984)). Further, the
resumption of menstruation and ovulation is possible without the
complete cessation of breastfeeding, the process depending more
of the frequecy, duration and intensity of suckling (Cantrelle
and Ler.don (1971), Santow and Singh (1984), Van Ginneken (1978)
Tyson and Perez (1978) and Dobbing (1985)).

However, the possiblity then arises that short birth intervals
and high mortality are spuriously related through precisely this
mechanism. Families that experience high mortality for
independent reasons have early deaths, interrupted breastfeeding,
resumption of ovulation and thus short intervals. Hobcraft et al
(1986) find that this is unlikely; the overall mortality status
of a family makes almost no difference to the relative risks of
mortality arising from spacing effects (pp 375-376). They
conclude: "...regardless of the risk status of the family we f£ind
that a short birth interval is clearly associated with
considerable excess mortality risk for the index child (around 50
to 60 percent on average). We think this fairly conclusive that
short birth intervals bring about a real excess mortality beyond

the level appropriate for the family. But familial levels of
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mortality are probably the main source of the differences in
excess infant mortality of the index child by survival status of
earlier children" (Hobcraft et al pg 375).

The remaining problem of interpretation is the possibility that
the factors determining the risk status of the family (e.g.
income)are in fact endogenous, affected by the demographic
structure of the family. In particular, this might arise if a
pattern of closely spaced births were related to low income.
There is much evidence that while children in Latin America,
Africa and Asia periorm many valuable labor services (see above
pg 26), large family size is associated with lower money income
per capita (Visaria (1980), Lipton (1983), although caution must
be exercised in the interpretation of such income data, both in
what it leaves out and the deflators used (Deaton and Muellbauer
(1980), Sen (1983)). On the other hand, there is little evidence
relating child spacing and resources, although one study in the
Philippines shows constraints on the mother increase with the
number of children aged under six years (Ho (1979)).

As noted above, some of the effects of birth spacing on child
mortality are considered to work through a deleterious influence
on maternal health, the 'maternal depletion syndrome' (Jelliffe
(1966)). There is certainly evidence that pregnancy and
lactation place additional strain on maternal health and
nutrition, especially iron stores (LLewelly-Jones (1965), Prema
(1980), Royston (1982), Aebi and Whitehead (1980)). However,
evidence that these pressures are converted into a worsening of

women's nutritional status during pregnancy and lactation is very
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mixed (Bernard et al (1978), Omran and Standley (1981)}). It has
been hypothesised that instead they are passed on as "reducetions
in the resources given to the fetus (resulting in premature and
LBW infants)" (Population Council (1984)). As discussed above,
high parity and family size do play such a role, while other
evidence also suggests strongly that the confluence of
nutritional shortage and metabolic stress in work patterns
powerfully influences birthweights (Dunn (1979), Bantje (1980),

Petros-Barvazian and Behar (1978)).

We have seen how patterns of reproductive behaviour can have
profound influence on maternal and child welfare. Within the
framework outlined here, such influence may be seen to alter
welfare through extension or contraction of the set of utility
possiblities, as morbidity, birth status and survivorship

probabilities affect capabilities.

4. Policy and Research

This paper has attempted to categorise relationships between
fertility, maternal education and maternal and child nutrition
and mortality. Our analysis has focused upon the capabilities of
the mother, as a member of a domestic group, as a potential or
actual participant in labor, and as a recipient and user of
information. The central importance of both culture and
resources in affecting the constraints on choice has been

stressed.
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We now discuss the role of public policy in influencing maternal
and child welfare: whether such policy is desirable, to what
extent it it possible and which policy measures are preferable.
Many policy questions cannot be answered on current knowledge and
S0 we also consider what kind of research might be needed in

order to identify more effective policy.

4.1 Policy Options

When it comes to surveying the 'policy menu' of relevant measures
which have been and are being applied in the countries of Africa,
Asia and Latin America, we can think of policy on two levels
(Jelliffe and Jelliffe (1983) p 85). At one level we have the
immediate or direct policy instruments of supplemental feeding,
primary health care and family planning programmes, and
educational policy, in that order. At another level, any one
policy measure has to be seen against the policy 'background' of
wider social and economic policies which may also bear on
welfare, at a deeper level. Policy background will include
policies on employment, and hence macroeconomic planning
including structural adjustment packages, the organsitaion of
incentives and inputs through extension schemes and agricultural
policy in favouring or discouraging shifts to cash-cropping.
Another set of policy measures which can be seen at different
times as either immediate or background are those relating to the

family, including laws and enforcement of laws on marriage,
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divorce, the levirate, and domestic violence. .he legal status of
children and the treatment of spousal and other familial
relations in the media.

Each policy measure may in turn be seen as consisting of a number
of component parts or aspects, some or all of which may best be
treated separately. Thus educational policy comprises far more
than simply a target for enrollment rates. There is the issue of
content, and also of the types of education to be pursued,
including adult education and literacy. In addition to
educational policy strictly defined, a closely related set of
policies concern itellectual production, especially the
distribution of published material including newspapers. All of
this is relevant for understanding what educational policy in any
one case actually is. Similarly, maternal and child primary
health (MCH) programmes may be run in tandem with other
components such as immunisation or sanitation programmes, while
the integration of health service delivery and family planning
services has become widespread since the 1978 Alma Ata Conference
on primary health care (Faugee and Johnson (198), Mosley (1985)).
The progressive integration of programmes in health, nutrition
and family planning has partly been a response to the failure
(and political costliness) of past attempts to run population
programmes separately (Warwick (1¢82)), althouvugh to the extent
that such integration merely represents administrative
reorganisation, some observers feel that no fundamental change
has been brought about (Mosley (1985)). Such issues require us
to examine the relative merits of policies and policy

combinations, to which we now turn.
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4.2 The Ranking of Policy

The first step in evaluating the relative successes of different
policies is to identify what their aims were, both stated, and if
they differ, actual. The confusion and expediency in this area
may be illustrated by the history of policy on family planningt8,
Programmes of distribution of knowledge about and supplies of
contracetpion in the 19608 and early 1970s were conducted under
the umbrella of population control and an increase in the freedom
of individuals to exerciée choice over their reproduction
(Warwick (1982) pp 31-33). Indeed, although population policy
was often supposed to involve other elements, especially after
the post-Bucharest consensus that 'development is the best
contraceptive', it was in fact often identical to family planning
policy.

However, over the decade of the 1970s a number of factors forced
a change in the packaging of population policy and showed the
true nature of the implementation of family planning programmes
under conditions which threatened their success. Popular
resistance, fuelled by political, often nationalist, rhetoric,
brought quick retraction of the notion that population policy
aimed to control and restrain population growth, and family

planning came to be linked ‘hetorically at first, and then

i8For more complete accounts of this history and the politics
of population and birth control policies see Warwick (1982) and
Young (1983).
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administratively, to primary health and general welfare
provision. In Africa, the focus was shifted from overall
limitation of family size to child spacing, argued to be a more
traditional practice.

Ironically, the delinking of family planning provision from an
overt population control rhetoric in many countries co-incided
with the use of force and highly pressuricsing incentives in
family planning programmes, notably in India during the Emergency
(Warwick (1982) pp 195-200).

More recent forms of family planning »rovision have become
identified with packages of policy measures to enhance the status
and position of women and children, especially in Africa and Asia
where birth rates are relatively high (e.g. UNICEF (1984)). At
the same time, there is still an obvious concern with the extent
to which education and policy other than family planning may be
effective in reducing the birth rate (e.g. Boulier (1985),
Wheeler (1985), Farugee (1982)). The problem here is one of
inconsistency. Either the aim of policy is to raise the status
of women, or it is to reduce fertility and although the two are
interrelated, choice of final aim can make a difference in
treatment of measures. In the first case, even if education is
not a cost effective route to reduced fertility, it should not be
abandoned as a key element as long as it can raise status. In
the latter, education may under these conditions be jettisoned,
but it should also be made clear that reduced fertility through
family planning alone will not necessarily bring about better

status for women, and may indeed further restrict rather than
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'increase their freedom (Young (1983)). This is not an argument
about the conditions of that provision, and its implementation,
which we discuss below.

Ironically, women may be protected from the latter kind of
policy. We noted above that contraceptive use spread into lower
educational groups only at lower overall levels of fertility and
higher levels of education and general development. Thus to the
extent that governments and agencies seek a quick and cheap
solution to population problems in family planning programmes at
the expense of social policy for women they are likely to be
frustrated by the structural relationship between education and

contraceptive acceptance rates.

Research in this area is often (ideally) aimed at policy that
improves the capabilities of women and children selected
according to some set of value objectives. However, policy
designers are not omnipotent, especially with respect to other
policy makers (Sen (1972) pp 486-487). In particular, it is
important to note the multiplicity of routes of effect of a given
policy change. An example is policy designed to enhance the
welfare, power and productivity of women. The ability of women
to work outside the home or hearth, in or outside of a formal
labor market, undoubtedly improves their economic postion and
power, if they retain control of the rewards of that labor. But
equally, for women whose nutritional status is already marginal,
working harder to produce more can be counter-productive. This

is especially so where commitments to labor time use are lumpy.
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Women working as primary household food suppliers., faced with the
task of the main harvest, may be too busy to grow and harvest
supplementary protein foods when they are most in short supply,
and too poor to buy them (e.g. Bantje (1980)) This is not a
problem of information, since mothers may often know perfectly
well that they and their children go poorly nourished, but is
rather one of a limit on the most common resource of labor time.
The issue then is why other resources are not avajlable to
;ncrease productivity, and why other people's (i.e. men's) labor
is not used.

Thus there is perhaps a danger in the 'targetting' of women for
social policy as an undifferentiated category in isolation from

the groups, communities and markets they participate in.

Evidence on the relative success of different kinds of policy in
reducing fertility suggests that family planning is more cost
effective (Bulatao (1984) p 100) than programmes to lower
mortality or increase education, but there is also evidence that
family planning programmes are most effective when overall
mortality is relatively low and levels of education are
relatively high (Boulier (1985) p 102, Wheeler (1985) p 160).
When the aim is increasing income per capita, the postion is
reversed: educational policies dominate family planning measures,
despite large cost differentials (Wheeler (1985) p 161).

However, evaluation is complicated!? because family planning has

19There are in addition numerous technical prolems in the
application of CEA/CBA techniques to family planning programmes
(Siragelin et al (1983)).
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often been combined in practice with other kinds of health and
welfare measures (Boulier (1985) p 100), and it appears that this
integration makes them more successful in increasing the
acceptance rate and maybe in reducing fertility (Faruqgee (1982),
Farugee and Johnson (1982)).

On the side of public health provision to reduce mortality and
improve nutrition, there is a strong consensus that the record of
policy shows that integration and co-ordination of MCH services,
especially with educational and literacy policy is essential and
cost-effective (Preston (1978b) pp 118~9), Mosley (1985), Lamptey
and Sai (1985)). Lamptey and Sai ((1985) p 127) also argue for
integrated policy to take account of generational effects,
recognising the importance of the influence of long run

nutritional and reproductive histories on dyad welfare.

But there is also another sphere of policy evaluation. Policies
differ not only in content or type, but also in implementation.
Although there is not the space here to go deeply into this
matter, it is clear that the implementation of policies is as
important a factor is success or failure as their design (Warwick
(1982)). It has been forcefully pointed out that of the five
major initiatives laid out in 1978 as the foundations of primary
health care policy, only the two technical and administrative
ones have actually been widely put into action. The widespread
implementation of the community participation and development of

traditional healing components has failed,
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4.3 Research Needs

Three themes emerge from this review of existing research and
policy evaluation: multiple interaction of 'status' factors on
welfare, the need for integrating policy, and the large number of
steps and divergences in the routes from education to fertility
and welfare.

We have seen the multiple interaction of facets of women's
autonomy, including their education and employment possibilities,
and of fertility, on the well-being of the mother-child dyad.
That there is systematic interaction is perhaps best shown in the
fact that both the education/fertility and the
education/mortality relationships exhibit structural shifts as we
move to lower levels of fertility and mortality. The effects of
education seem to multiply progressively beyong certain
thresholds.

There is increasing recognition of the importance of integrating
public policy measures in these areas. Both existing research
and policy experience have shown that family planning and direct
nutritional programmes will be more successful when they are
integrated with policy on other factors with which fertility and
nutrition are interrelated (including each other).

The complexites of interaction arise from there being a
multiplicity of factors acting through a large number of 'steps'
to produce welfare outcomes. These relationships have sometimes
been categorised according to their 'depth', into underlying and
proximate determinants e.g. of fertility (Bongaarts and Potter

(1983)) and mortality (Mosley (1985)).
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The framework offered here further categorises proximate
determinants according to the type of action they have;
influencing constraints, trade-offs, decisions or preferences.
The resulting implication is that in any one case, there should
be no pre-judgement that a given factor will have a certain
outcome without considering all the intervening steps. Further,
no factor should be pre-judged as more important than another.
The only way to satisfy both these conditions is to conduct
research into all relevant factors simultaneously. This entails
drawing up lists of hypotheses or steps to be investigated, as
exhaustively as possible, as indeed has already been suggested by
some observers for cetain areas (Ware (1984) p 209, Youssef
(1982)).

Some gaps 1in existing knowledge have long been noted -~ for
example there have been many calls for more research into the
role of content of education in detemining changes in both
fertility (El-Hamamsy (1977) p 442) and mortality (Ware (1984)).
A list of such factors based on this paper is provided as an
appendix. What is perhaps most important here is the idea that
integrated policy for what are, after all, inter-related
problems, requires integrated research. That is, we cannot tell
how important the role of, for example, educational content and
hence shifts in cultural systems are in affecting fertility or
mortality without also investigating the effects of education on
those variables via employment for those individuals. In turn,
we cannot investigate the role of employment without specifying

relevant labor market conditions, availability of maternal



_substitutes, wages, and the kind of work involved. Research in
this sense is synergistic - investigating many factors altogether
tells us more than a numker of partial investigations could.

One possibily highly productive route to easier applications of
such a research approach would be the use of existing
institutional frameworks and data resou.ces, and one of the most
suitable institutions is the joint WHO/UNICEF Nutrition Support
Program being run in 18 countries (WHO/UNICEF (1986)). The
quality and spread of the JNSP varies greatly from country to
country, but in the more successful cases, such as Tanzania, much
of the basic individual nutritional and agricultural data is
systematically collected oﬂ a regular basis. This accumulation
of long-run data sets could form a core on which to build more
complete studies as suggested (WHO/UNICEF (1986) pg 50-55).

Two general areas of research are suggested by the dyadic
framework, as applied specifically to the context of African
countries. Both of these topics are treated at the level of
individual women and child pairs, and so must also be seen
ultimately within the context of historical changes and policies
at the level of the whole society.

One concerns breastfeeding. Breast feeding has been identified
as the sine qua non of factors in the integrative approach to
nutrition and family planning Lamptey and Sai (1985), Katz (1977)
pPp 235-236), related as it is to both post-partum amenorrhoea
(p.p.a.) and infant and maternal nutrition. Sufficient clinical
research has been done in gaining a fuller understanding of the

physiological relationships between the duration, intensity and
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frequency of suckling on the one hand and amenorrhoea on the
other. Similarly, the relationship between maternal nutrition
and milk quality and quantity has been explored. Survey
methodology on breast feeding and amenorrhoea measurement has
also kept pace. What is more required now is research which
relates such data to the cultural, social and economic changes
underlying declining breast feeding and reduced p.p.a.,
especially in Africa and Asia. While it is clear from experience
that prolonged breast feeding is neither necessary nor sufficient
for low infant mortality rates, and while it may be
over—-optimistic to expect a reverse in trends, such research will
assist knowledge of whether breast feeding decline is or is not
an integral part of desired economic or social change.

The other research area suggested here concerns the control over
resources within domestic groups. Two possible trends in
particular will be essential for future understanding. One is
the extent to which shifts in sexual and age divisions of labor,
and from subsistence to cash crops in the rural economy have
brought about a marginalisation of womens' authority and
independent income, and the extent to which this has been avoided
through alternative routes to fiscal autonomy, or indeed if the
opposite has occured. The other is the extent to which women
maintain control over income that they earn in new occupational
situations (especially rural proto-industrial or urban
situations), and whether this is sufficient to offset the loss of
time (if any) that would otherwise be spent with children. Such

research would need to include prior consideration of the
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* temporal structure of working and reproductive histories; i.e.
whether women are working before, during or after having infants.
This last direction for research cffers a clear opportunity for
policy. Even while women in developing countries are
increasingly drawn away from subsistence, family based
agriculture, and into wage - labor markets, their relative
marginalisation in technological innovation means that they
suffer poorer opportunities and wages29. As Beneria and Sen
poiint out, redical poiicy to remote discrimination in formal
labor markets would require the removal of hierarchy within
firms, whereby the low status of women reinforces their poorly
paid, low-skilled Jjobs (Beneria and Sen (1986)).

Policy must also address how, given women's reproductive roles
and domestic gender relations affect both the supply of and the
demand for female labor. 1In formal labor markets, this means
confronting the problem that employers often prefer not to employ
women 1f they have to bear the costs of maternity leave, nursing
facilities and creches (Anker and Hein (1985)), and further,that
they often employ women without meeting their legal obligations
(Humphrey (1984) p 243).

Perhaps most important in researching ways to expand and
consolidate women's existing roles in rural sel-employment are
examinations of intra-household bargaining power, the consistency

of roles of mother and worker, and the forms of discrimination

20g.g. See Wong (1986) p 215 on the erosions of women's
position within Singapore manufacturing as capital intensity
and skilling is raised.
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(Ahmad (1984)). If mothers and children benefit from greater

income and autonomy through labor that is 'outside' the home, but
suffer either from the conditions of the work itself or from lack
of adequate child care alternatives, public policy can play an

important role in extending the limits to the process.
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Appendix

List of variables to be ircluded in an integrated study of
education, fertility and nutrition/mortality. The list draws
heavily on Ware (1984) and Mosley (1985).

1 Education reduces fertility

Basic fertility data: age of mother, party/birth order, birth
intervals

Basic mortality data: previous infant deaths, age at death
Basic education data: type and level of schooling
1.a Education affects knowledge/attitudes

Sex of children

Education of mothers parents (especially mother's mother)
Information about the content of education received
Information on knowledge of and attitudes towards the use of
contraception :

1.b Education affects employment affects fertility

Occupation of mother

Crops grown

Information about the work pattern of the mother (daily and
seasonal time budget)

Can the mother work with the infant present?

Information about substitutes (availability, quality)
Information about place of work (e.g. factory, plantation)
shifts, distance to residence

Labor market: local and regional migration, availability of
work, access for women to extension schemes

1.c Education reduces or increases fertility through certain
proximate determinants

Definition of marriage(s)

Age at first marriage / union

Divorce

Prevalence of pre-marital sex

Prevalence of abortion

Contraceptive prevalence

Breast feeding (duration, full/partial) and post-partum
amenorrhoea
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2. Education increases nutrition/reduces mortality

Basic nutrition data: prematurity, birth weight or
anthropometric equivalent,
current weight/age

Optional: full clinical examination, vitamin deficiencies,
hemoglobin for anemia

2.a Education affects knowledge/attitudes

Cooking practices (number of times a day, re-heating food)
Availability and cost of fuel

Feeding practives

Action taken in case of illness, and how the decisions is
reached

Knowledge of health care facilities available

Hygiene practices

Sex of child

2.b Education affects employment affects nutrition
(as 1.b + who cares for the child, and quality of that care)

2.c Education affects employment affects income/autonomy
affects nutrition

Who controls the income from woman's labor

Who takes the decisions in case of illness, about feeding,
about treatment

Personal income and wealth data

2.d Education affects fertility affects nutrition/mortality

Maternal height

Maternal diet, work load and weight/height during pregnancy
Place of birth

Attendance at birth

Treatment of umbilical cord

Breast feeding (partial/full, duration)

Feeding practices at specific ages

3 Background

Size of house, number and size of rooms

Current household members (updating if prospective)
Immunisation/level of health service provision

Use of traditional healing

Availability of water (nearest source dry/wet season)
Sewage/sanitation

Malaria (endemic?)

Land owned/farmed

Household income and wealth data
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