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The Living Standards Measurement Study

The Living Standards Measurement Study (LSMS) was established by the
World Bank in 1980 to explore ways of improving the type and quality of house-
hold data collected by statistical offices in developing countries. Its goal is to foster
increased use of household data as a basis for policy decisionmaking. Specifically,
the LSMS is working to develop new methods to monitor progress in raising levels
of living, to identify the consequences for households of past and proposed gov-
ernment policies, and to improve communications between survey statisticians, an.-
alysts, and policymakers.

The LSMS Working Paper series was started to disseminate intermediate prod-
ucts from the LSMS. Publications in the series include critical surveys covering dif-
ferent aspects of the LSMS data collection program and reports on improved
methodologies for using Living Standards Survey (LSS) data. More recent publica-
tions recommend specific survey, questionnaire, and data processing designs, and
demonstrate the breadth of policy analysis that can be carried out using LSS data.
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FOREWORD

High levels of child mortality are thought to be one of the major impediments to fertility decline in
Sub-Saharan Africa, where fertility and population growth rates are among the highest in the developing
world. This paper examines the role of women's socioeconomic characteristics and community
infrastructure in determining levels of fertility and child mortality, and the role of child mortality in
encouraging high fertility. The results contrast the experiences of Cote d'Ivoire and Ghana, two adjacejit
West African countries.

This paper is one of several products of the World Bank research project on "The Economic and
Policy Determinants of Fertility in Sub-Saharan Africa", sponsored by the Africa Technical Departnent
and managed by Martha Ainsworth, principal investigator. It is part of a broader research effort in the
Poverty and Human Resources Division of the Policy Research Department (PRD) that examines the role
of human resources in economic development. The data used are from the Cdte d'Ivoire and Ghana
Living Standards Surveys, which are two of many Living Standards Measurement Study (LSMS)
household surveys implemented in developing countries with the assistance of the World Bank.

Kevin Cleaver Lyn Squire
Director Director

Africa Technical Department Policy Research Department
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ABSTRACT

This paper examines the relationship between child mortality and fertility in two neighboring West
African countries: Cote d'Ivoire and Ghana. We first explore separately the reduced form determinants
of fertility and child mortality, as explained by individual, household and community characteristics.
Fertility is somewhat higher in C6te d'Ivoire than in Ghana and appears not to have changed recently in
either country. Child mortality is high, with about 16 percent of children dying before their fifth
birthday. Women's education beyond the primary level is associated with substantially lower fertility in
both countries. However, in CMte d'Ivoire, income, assets and mother's height are positively related to
fertility, while in Ghana they are associated with lower fertility. These results suggest that Ghana is
farther along in its fertility transition than is CMte d'Ivoire.

Female education has a smaller effect on child mortality in Cote d'Ivoire, where relatively fewer
women are educated, than in Ghana. Community characteristics explained only a small fraction ofty is
still an important predictor of the household's child mortality, suggesting that there remain unobserved
community factors that lower child mortality in the two countries. Future research may uncover some
of these factors and demonstrate how public policy interventions can moderate them.

There was only weak statistical support for treating child mortality at the household level as
endogenous to the process determining fertility. When child mortality is treated as an exogenous
variable, our estimates indicate that a reduction of five child deaths would lead to a decrease in fertility
of one birth. Further development of women's education in both countries is likely to play a significant
role in bringing child mortality under control and slowing population growth.
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1. INTRODUCTION

This paper examines the relationship between individual, household, and community characteristics
and fertility in two neighboring West African countries: C6te d'lvoire and Ghana. It analyzes the
relationship between child mortality and fertility. High levels of child mortality are thought to encourage
parents to have large numbers of children (e.g. Smith, 1776; Notestein, 1945; Freedman, 1975, Schultz,
1969, 1976). The reduction in child mortality is an obvious objective of parents and society. Child health
programs might, nonetheless, receive still more public support if low levels of child mortality were shown
to contribute to reducing fertility and to slowing population growth. There are, however, conceptual and
statistical problems with measuring the causal relationship between child mortality and fertility. Both
variables may affect each other, both may be modified by other factors, and may be measured with error,
generating a complex correlation between them. To measure the effect of child mortality on fertility
without bias, we must observe some features of the woman's environment that modify her child mortality
and only thereby influence her fertility. A natural candidate for such an environmental factor would be
a local public health program that impacts child survival but does not otherwise influence fertility. Most
previous studies of fertility in Africa have relied on surveys such as the World Fertility Survey or the
subsequent Demographic Health Surveys, neither of which collected much information on the household's
economic characteristics, community environmental setting, or local health and education programs. This
paper analyzes data from the Living Standards Measurement Surveys (LSMS) in C6te d'Ivoire and Ghana
from the late 1980s that include much information on household consumption and economic behavior,
as well as on prices and conditions in each sample cluster. This investigation has the potential, therefore,
of isolating more satisfactorily than previous studies the economic determinants of fertility and the
influence of child mortality on fertility.

- The paper is organized as follows. Section 2 posits the determinants of child mortality and fertility
and discusses the conceptual and statistical problems that arise in estimating these relationships. Section
3 traces the historical trends in fertility, child mortality and general development policies that may be
relevant to C6te d'Ivoire and Ghana. Section 4 presents the methodological issues, including data
sources, sample selection, variable definitions and descriptive statistics. Sections 5-7 report results of
reduced-form regressions for fertility and child mortality (section 5), the effects of controlling for the
possible endogeneity of household income and consumption (section 6), and estimates of child mortality
as a determinant of fertility (section 7). Section 8 presents the conclusion. Supporting tables and
additional explanatory materials are assembled into appendices.
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2. DETERMINANS OF FERTIlITY AND CHILD MORTALITY

This section develops the conceptual framework that guides the choice of variables that will be
considered as determinants of fertility. A related conceptual issue is that of identifying which of these
determinants are exogenous and which are potentially endogenous. Exogenous variables are
characteristics of the woman, her household, and community setting over which she exerts no control,
but which are likely to affect her fertility. On the other hand, endogenous variables reflect decisions,
constrained choices, or behavioral outcomes-such as fertility. This distinction between exogenous and
endogenous variables is important, because the inclusion of endogenous explanatory variables in the
analysis of fertility and child mortality can lead to biased results if not recognized and properly treated
econometrically. This conceptual framework suggests the adoption of two approaches for empirical
analysis. The first is to estimate reducedform relationships, including among the explanatory variables
all those exogenous variables affecting fertility directly or indirectly, but excluding family outcome
variables that are endogenous because they are affected by the woman's behavior or choices.' The
second estimation strategy introduces further structural assumptions about how some of these related
family outcome variables, such as household income (Y) or child death rate (D), are themselves
determined. A structural model is used to statistically identify and consistently estimate the effects of
these endogenous explanatory variables on fertility. The relationships that will be estimated are outlined
below, and the symbols for conceptual variables will later be replaced by actual empirical variables in
Section 4.

Fertility

Economic theories of fertility assume that parents have the number of children they do because they
want approximately that number, given the costs of birth control. The demand for children (F) is affected
by many socioeconomic factors, and we stress the economic constraints: the human capital of family
members (H), which reflects their productive opportunities; household assets and nonearned income (A);
exchange prices in the local market (P); and the distance to various public providers of services (C,) (e.g.
Schultz 1973, 1981): the demand for children can be written as:

(1) F = F( Hf, H., A; P, Cl ),

where Hf and H. refer to human capital endowments of females and males, respectively, that increase
their productivity and hence the value of their time allocated to activities, such as child care or the labor
market. The human capital endowments of a woman are affected by her education f) and health,
proxied by her height (HTf), and rural migratory (Mf) origins:

(2) Hf=Hf(Ef,HTf,Mf).

The value of a man's human capital endowments in the model are subsumed in household income.
In the analysis of household demand behavior it is commonly assumed that total consumption of the
household is more strongly related to long run economic wealth (Y) than to a measure of current income.
But most measures of household consumption-even when they include market expenditures of all family
members, the value of home produced and consumed (tradeable) goods, and the rental value of owner-

'In other words, because the errors embodied in such endogenous variables are likely to be correlated with those
in the fertility equation, they must be excluded from reduced form relationships.
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occupied houiing-still do not include the value of consumption of home services, such as child care.
This is a critical omission, since the value of child care is expected to be behaviorally related to fertility.
Consequently, the value of consumption per adult in the household as commonly measured is potentially
endogenous to such a model of fertility determination.2 To obtain consistent and unbiased estimates of
the effect of exogenous changes in income on fertility, instrumental variable methods are used to predict
household consumption per adult, using exogenous variables (C() that are assumed to affect fertility only
through their effect on household consumption (Ainsworth, 1989a). The instruments considered here are
whether a husband is enumerated in the household and his human capital (i.e. education and height), if
he is present.3

(3) Y = Y( Hf, Hm, A; P, C2 ).

General theories of fertility determination do not predict whether household income or wealth will
be associated with higher or lower fertility. A woman's human capital is expected to lower fertility, as
it raises the value of her time, which is a key input into childrearing. Other sources of household income
are empirically often positively associated with higher fertility in rural areas, where child labor is a major
source of family output (Schultz, 1973).

Child Mortality

Child mortality could affect fertility in two ways. It can induce parents to replace their own children
who die. This ex post replacement response could compensate for child mortality when childbearing is
initiated at an early age, the reproductive capacity of the couple exceeds fertility demands, and child
deaths occur early in life. In such cases, shorter periods of post partum abstinence and shorter durations
of breastfeeding could allow fertility to increase and replace children who died, even without modern
birth control practices. Most parents would then have sufficient time to adjust their replacement behavior
to their actual experience of child mortality. These may be reasonable assumptions in Cote d'Ivoire and
Ghana.

In addition, in a society where child mortality has been stable or slowly declining for some decades,
parents can adapt their fertility behavior to expected child mortality levels. Anticipatory behavior might
take the form of early marriage and onset of childbearing in regions of high child mortality (e.g. in
Taiwan, see Schultz, 1980). Shortened birth intervals in such an environment might be
counterproductive, because it could further increase child mortality, to the extent that early weaning of
infants would result in greater health risks. One of the objectives of this paper is to assess the sum
of the replacement and anticipatory responses of fertility to child mortality. As indicated in the
introduction, estimating this effect from the observed association between fertility and child mortality may
be misleading for several reasons. First, causal effects can flow in both directions. Child mortality may

'Household consumption is expressed per adult (age 15 or over), rather than per capita, to minimi direct
feedback of fertility on the fraction of children in the household and hence on per capita consumption.

'To the extent that the woman's marital status and marital match are also correlated with the error in the cufrent
consumption equation, these instruments would be invalid. Hausman tests of exogeneity of consumption in the
fertility (and child mortality) equations are later reported in Section 6. These tests are conditional on the assumed
basis for model identification. The estimates of the auxiliary consumption equation including the instruments are
reported in Appendix D.
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be increased by high levels of fertility, because family resources are stretched, and the biological capacity
of a woman to bear healthy children may be compromised if she has them at short intervals. Second,
other unobserved features of the woman, her household, and her community may contribute to both high
child mortality and high fertility. Failure to take into account the influence of these unobserved factors
affecting both variables can result in spurious observed relationships between fertility and child mortality.
Third, errors in measuring the appropriate (expected and realized) child mortality variable that determines
women's fertility behavior is likely to bias downward the estimated effect of child mortality on fertility,
at least in the classical case where the errors in measuring the explanatory variable are random. Despite
these problems, understanding the empirical relationship between child mortality and fertility is potentially
important to policy in SubSaharan Africa where infant and child mortality rates are among the highest
in the world. Both women's human capital and other sources of household income are expected to reduce
child mortality, although the magnitude of the income effect will depend on the income elasticity of
demand for health related inputs and the marginal effectiveness of these inputs to reduce child mortality.

If it is assumed that another set of community variables (C3), associated with distance to public health
clinics, water and sanitation infrastructure, and community disease problems influence child mortality,
but do not otherwise impact fertility, the determinants of child mortality can be represented as follows:

(4) D = D( Hf, Y, A; P, C3 ),

where D is the proportion of the children the woman had given birth to five years or more before the
survey date who died by their fifth birthday. The unusually high level of child mortality between the ages
of one to four in West Africa suggests that this more inclusive five year cohort measure of child mortality
is appropriate for our study, despite the limitation it imposes of excluding births in the five years
immediately before the survey.' Because weaning is often delayed until after the first year, it seemed
important to understand how household resources and environment affect child survival prospects past
the critical feeding transition, when children must develop their own immunities to local pathogens. The
potentially endogenous role of household income (Y) is again statistically identified with measures of the
marital status of the woman and the human capital endowments of her husband, if he is present.
Alternatively, these identifying variables could be substituted into the equation in place of household
income.

The opportunity cost of a woman's time is expected to be an important determinant of the price of
having children, because women are the main providers of child care and are often responsible for
producing or purchasing the food and medical care received by children. In Cote d'Ivoire only four
percent of women work for wages. In Ghana the proportion is seven percent (Schultz and Tansel, 1992).
Consequently, any prediction we might devise for the market wage that a particular woman could expect
to receive might not be a reliable indicator of the opportunity cost of her time if she worked outside of
the wage labor force. In both countries, however, the education of women is strongly associated with
their market wage rates among those who work for wages. Thus, it seems reasonable in this case to use

The choice of five year child survival rates (& in lifetable terms) is perhaps more suitable than infant mortality
if the goal is to estimate replacement responses to child mortality. Analysis was repeated using only infant mortality
as our measure of child deaths for the same sample examined here, and again for the larger sample that included
fertility and infant mortality for all births up to one year before the suvey. No substantial changes in the
conclusions were noted, although food prices tended to be more significant in explaining child mortality through
age five than it was of infant mortality.
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a flexible transformation of years of educational attainment to proxy the value of women's time in both
wage and nonwage work. Education may also affect women's demand for children in other unspecified
ways, and shift their biological supply of births, positively through improvements in their health and
nutrition, and perhaps also through modifying their risk of contracting sexually transmitted diseases that
are implicated in premature sterility and a shortfall in reproductive supply. The educational control
variables are thus proxies for the productive value of a woman's time, her ability to practice effective
birth control, and all other mechanisms by which education influences reproductive capacity, goals, and
behavior.

Fertility may increase or decrease with household income per adult, because the opportunity cost (or
price) of children is not held constant (Schultz, 1973; Ainsworth, 1989a). With the woman's education
controlled as a price of children, it is more likely that household income and household assets will be
positively associated with fertility, at least in rural areas where child labor is relatively valuable and
parents are less motivated to educate their children. Both household income and assets are expected to
reduce child mortality, under the presumption that income facilitates consumption of food, medical inputs,
apparel and housing that on balance increase child survival.

Income, expenditures and assets are expressed in real terms, deflated by regional or national price
indexes, but the composition of local prices of food staples may nonetheless affect the balance of costs
and benefits of rearing children and the cost of producing child health. Measures of these local food
prices are included as community variables. Because the community price series are highly
intercorrelated, any one price should not be treated as varying independently of the other prices for the
purposes of policy simulations. Rather the entire set of prices summarize factors responsible for the
relative scarcity of basic foods and household staples, such as local climate and geography, transportation
infrastructure and market interpenetration. Finally, a few characteristics of the local economy and health
and sanitation system are selected for inclusion in the community variables (C3), which are described at
greater length in Section 4.

If parents want to have fewer children than they would otherwise have, the price of contraception
should affect fertility. Family planning services are not provided by the public health system in Cote
d'Ivoire, and the LSMS data for that country does not include individual or community level information
on birth control practices or availability of family planning methods. A health facility questionnaire
collected information in Ghana about the provision of family planning services and availability of
supplies, but these facility data could be matched with only 60 percent of the LSMS households.
Appendix B reports on the association between family planning availability and fertility for this matched
"half' of the Ghana sample. To maintain the comparability of the general analysis for both countries and
to maximize sample size, we omit here these measures of family planning services. It is hoped that this
will not be a serious limitation to the current study because the fraction of women who report using
modern methods of contraception is very low in both countries, on the order of two percent in C6te
d'lvoire and five percent in Ghana (Population Reference Bureau, 1990). The variation in fertility
analyzed in this study appears to be largely associated with differentials in the timing and incidence of
marriage and traditional birth spacing practices.
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3. HISTORICAL TRENDS IN DEVELOPMENT POLICY AND DEMOGRAPHIC CHANGE

The economic and demographic indicators in Table 1 show that the Ivorian economy has grown
rapidly in recent decades. Between 1965 and 1980 the GNP grew at 6.8 percent per year on average
(World Bank, 1984). In the decade before gaining independence, between 1950 and 1960, the country
grew at close to 9 percent a year (Amin, 1973). CBte d'Ivoire did not, however, escape the economic
crisis of the early 1980s. Between 1980 and 1990, the GNP growth slowed to only 0.5 percent per year.
Per capita income declined by 3.3 percent per year in the 1980s.

Economic development in Cote d'Ivoire has been accompanied by substantial population growth, the
result of large health improvements, little change in fertility, and net in-migration. The population of 8.2
million in 1980 grew at 3.8 percent per annum during the subsequent decade (United Nations, 1991).
The infant mortality rate declined from 167 in 1960 to 119 in 1982, while life expectancy increased from
39 to 47 years (Dor and van der Gaag, 1988; also see Table 1). Large spatial differences in health still
persist, however. In Abidjan, life expectancy was 56 years in 1979, compared with only 39 years in the
rural savannah regions of the North and 50 years in the urban savannah areas. Child mortality rates in
rural areas were twice as high as in Abidjan (Dor and van der Gaag, 1988). The crude birth rate has not
changed very much and is currently about 50 per thousand (Dor and Van der Gaag, 1988) and the
estimated total fertility rate of 7.4 has remained unchanged since 1965.

Table 1 shows that since independence in 1957, the Ghanaian economy has been less prosperous than
CBte d'Ivoire. During the 1970s and early 1980s, Ghana experienced severe economic setbacks. Real
per capita GNP declined by 26 percent between 1979 and 1982. By 1983, the rate of inflation had
reached a high of 123 percent (Glewwe et al., 1991). An economic recovery program initiated in 1983
began to show results in 1984 when real GDP increased by 9 percent, the first substantial growth since
1978 (Glewwe et al., 1991).

Between 1920 and 1930, the population of Ghana grew 3.2 percent per year, and accelerated to 4.2
percent between 1948 and 1960 (Birmingham et al., 1966). By the 1980s, population growth had
declined to 3.4 percent (see Table 1). Much of change in population growth appears to be the result of
improvements in health. The infant mortality rate is estimated to have declined from 100 per thousand
live births in 1977-80 to about 80 in 1983-88. Childhood mortality in the first five years of life declined
more slowly, from 187 in 1973-77 to 155 in 1983-88. As in Cote d'Ivoire, fertility levels in Ghana
remain high and relatively stable. The crude birth rate is estimated at 45 per thousand in 1988 and the
total fertility rate in 1985 was 6.8 children per woman. Although there is some evidence of a fertility
decline among younger women in the 1970s, it has not continued to decline into the 1980s
(Oheneba-Sakyi, 1989; Ghana Statistical Service).

There is some evidence that the lack of per capita economic growth in Ghana since independence
in 1957 may have contributed to worsened health conditions in recent years. There is evidence of a slow
decline in the health care system in the 1970s, and a retrenchment in the early 1980s. Debpuur's (1992)
examination of socioeconomic differentials of infant mortality based on the data from the 1979 World
Fertility Survey (WFS) and the 1988 Demographic and Health Survey (DHS) shows a substantial increase
in infant mortality among educated couples. Large scale emigrations of technically trained workers from
Ghana occurred in this period. It is estimated that the number of medical doctors in Ghana in 1985 was
only half the number present in 1960 (UNICEF, 1988). This paper presents additional evidence of a
stagnation in child health conditions in the 1980s.



7

Table 1

Comparison of Economic and Demographic Indicators

Development Indicators COte d'Ivoire Ghana

Population in millions, 1990 12 15

GNP Per capita in (1990 dollars) $ 750 $ 390

Average Annual Growth Rate of GNP
in Percent

1965-1980 6.8 1.3
1980-1990 0.5 3.0

Population Growth Rate
1965-1980 4.1 2.2
1980-1990 3.8 3.4

Life Expectancy at Birth
1965 43 45m
1990 55 55

Infant Mortality Rate
1965 149 120
1990 95 85

Total Fertility Rate
1965 7.4 6.8
1990 6.7 (7.4') 6.2 (6.3a)

Enrollment Rates in 1984b

Primary Male 92 75
Female 65 59

Secondary Male 27 45
Female 12 27

Tertiary Male 3.8 2.3
Female 1.1 0.6

'Sources: World Bank, World Development Report 1992, and otherwise
(a) United Nations (1992), (b) Statistical Yearbook of UNESCO 1988(1988).
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Major differences in the timing and extent of social development of the two countries are reflected
in their educational systems. In Cote d'Ivoire, the colonial and postcolonial governments kept close
control over schools. This resulted in a schooling system modelled quite closely after metropolitan
France, with access restricted by competitive exams to only a small fraction of the population. The
colonial government in Ghana adopted a largely laissez-faire attitude to education, allowing private school
systems to respond to local demands not satisfied by public schools. Private and missionary organizations
developed a quite differentiated, but nonetheless geographically dispersed, system of schools.

The differences in education levels between the countries continued to increase until independence.
According to Clignet and Foster (1971), C6te d'Ivoire's primary school enrollment did not reach the
former Gold Coast's (Ghana) 1900 figure until 1937. By about 1965, 56 percent of the 5 to 14 age group
in Ghana were enrolled in primary schools compared with 35 percent in C0te d'Ivoire. Gender
inequalities in enrollment were also smaller in Ghana. Thirty-three percent of primary school enrollment
in CBte d'Ivoire was female compared with 44 percent in Ghana. The differences in enrollments by
gender are greater at the secondary level.

Figures from UNESCO (1988) shown in Table 1 suggest that the primary school gross enrollment
ratio in Cote d'lvoire had surpassed that in Ghana in the mid 1980s, but the secondary school ratio in
Ghana is still nearly twice as high as in Cote d'Ivoire. At the tertiary level, Ghana has fallen from the
leading position it once held in West Africa to lag behind Cote d'Ivoire. There is still, however, a higher
proportion of college educated women in Ghana than in C0te d'Ivoire. Figure 1 presents the distribution
of schooling for women 15 years and older for both countries in the data sets used for this analysis. Over
70 percent of women in Cote d'Ivoire have no schooling-55 percent of those in urban areas, and almost
90 percent of rural women. The figures show that 43 percent of Ghanaian women have no schooling,
about one-third of the women in urban areas, and about 60 percent of rural women. One-fourth of all
Ghanaian women, one-third of those in urban areas, and about 15 percent of those in rural areas, have
ten or more years of schooling. In contrast, less than five percent of Ivorian women have ten or more
years of schooling.

Despite the marked differences in the timing and levels of development and social change, Cote
d'Ivoire and Ghana have a number of similarities. In both countries the urban population is concentrated
in the southern half of the country, and there is substantial immigration from the less developed northern
to the more modern southern areas. The Akan are the major ethnic group in both countries. The Krou
of Cote d'Ivoire are culturally similar to the Ewe of southern Ghana, and in the north there is some
convergence in social structure between the Voltaic peoples of Ghana and the Mande of the Cote d'Ivoire.
In terms of religion, Islam is more important in the north of both countries and Christianity dominates
the south (Clignet and Foster, 1971).
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4. METHODOLOGICAL ISSUES

Sources of Data

The data for this study are primarily from the Living Standards Measurement Surveys (LSMS)
conducted by national statistical agencies in collaboration with the World Bank. The household-individual
questionnaire collected information about income, consumption, savings, employment, health, schooling,
fertility, nutrition, and migration. The community questionnaire collected information for each rural
sample cluster on local conditions including availability of public services and infrastructure, and market
prices for specific quantities of goods.

Sample Definition

We use the first three rounds of the Cote d'Ivoire Survey (CILSS) conducted in 1985, 1986, and
1987, and two rounds of the Ghana Survey (GLSS) in 1987/88, and 1988/89 (Ainsworth and Munoz,
1986; Glewwe, 1987). The CILSS interviewed 1600 households per year for a total of 4800, whereas
the GLSS interviewed 3200 households per year for a total of 6400. The surveys used two-stage self-
weighted stratified (by three agro-ecological zones and size of localities) sample designs. The surveys
collected reproductive histories of one randomly selected woman of childbearing age in each household.
The working sample is restricted to women who had at least one birth five years before the date of the
survey. Only for this group of women could we calculate a child mortality rate to the fifth birthday.
A small number of women who did not report information on height are also excluded. Our working
samples include 1943 women in C6te d'Ivoire and 2283 in Ghana. Each sampling cluster (or enumeration
area) contains 16 households. In C6te d'Ivoire 100 clusters were sampled each year, while 200 clusters
were sampled in Ghana annually.5

Definitions of Variables

The woman is the unit of analysis. We use each woman's information on age, education (years by
three levels), height (i.e. nutrition/health), and rural-urban migrant. If she is married, similar information
is available for her spouse. Household level information includes the logarithm of total consumption
(expenditures plus own produced-consumption, and rental value of housing), and the sum of the value
of business assets, land and nonearned income.6

Community level (or sample cluster) information is available for rural areas, but often the conditions
in the urban areas may be inferred from other data sources. Information about prices of six food staples
in the local market, the distance to weekly markets, and the proportion of the cultivated land planted in
tree crops is constructed for the clusters. Annual average rainfall for the sample clusters is obtained from
the nearest weather station. Rainfall is associated with both more favorable agricultural production

5 Half of the clusters are randomly replaced each year. Segments of the sample households are reinterviewed
in adjacent years, but these households are not matched. The household and individual ID codes were not preserved
in Ghana and thus the rotating panel feature of the data is not lnown. About 600 households are reinterviewed in
CMte d'Ivoire. This information is not used to adjust the standard errors in this study. The structural estimates
obtained here are not biased, but the true standard errors may be somewhat larger than reported.

6Noneamed income is capitalized with other assets at a ten percent rate of retum.
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Figure 1

Distribution of Women 15 years and Older by Schooling:
1 985-87 Cote d'lvoire and 1987-89 Ghana

Cote d'lvoire Total Ghana Total
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opportunities, and also with the presence of certain parasitic and infectious diseases, such as malaria, that
are responsible for a substantial share of the deaths of children under age five in West Africa (Feachem
and Jamison, 1991). Specific community-level variables that are assumed to affect directly child health
include the distance to clinic, percentage of households provided with running or protected water supplies,
and sanitation facilities (toilets or latrines), and whether the community elder lists as the most serious two
health problems: (1) malaria; (2) diarrhea; or (3) measles. The information provided by community
elders is the closest the survey comes to ascertaining specific causes of death. Its inclusion in the analysis
allows us to determine the role of specific childhood diseases in accounting for variation in child
mortality. Additional information is also obtained from the GLSS on whether there had been a child
immunization campaign in the locality in the five years before the survey. The government budget for
Ghana in 1988 was used to estimate public expenditures per capita on health programs (exclusive of
doctor training) in each of the ten regional areas. These public health expenditure levels are attributed
to all clusters in each region in 1987/88 or 1988/89.

Measures of broad groupings of the populations by region, tribal grouping, and in the case of Ghana
by religion are considered in the analysis as potential determinants of fertility and child mortality.
However, because the primary goal of this study is to assess how dimensions of economic and policy
variables, as reflected in household resources and community social services, affect fertility and child
mortality, we present the final estimates both with and without these regional and ethnic groupings.
Regional characteristics, such as climate, agricultural cropping patterns and endemic disease problems,
are correlated with the economic and policy variables. Inclusion of the regional and ethnic variables,
undoubtedly capture some effects of the economic and policy variables. The basic rural/urban division
of the country is nonetheless retained in even the initial specification of the model, following the practice
of other LSMS studies (e.g. Glewwe and Twum-Baah, 1991).

Table 2 reports the means and standard deviations of variables for the working samples of women,
broken down into (1) those that are treated in this study as potentially jointly determined, and hence
endogenous (i.e. household expenditures, fertility and child mortality), (II) other personal and household
characteristics, (III) household structure, (IV) community characteristics and local prices, and (V) regional
and ethnic individual characteristics.

Expenditures are first deflated to adjust for regional differences in price levels in both countries, and
in particular for the higher cost of living in Abidjan and a slightly higher price level in Accra than
elsewhere. Then, since the surveys are collected over two to three years, the expenditures reported by
the respondent are further adjusted for the national real purchasing power price level during the month
of the survey. The real value of the expenditure level is based on the prices prevailing in the first month
of the Ghana survey, i.e. September 1987 (Glewwe, 1987), and on the average prices for all of 1985 in
Cote d'Ivoire (Ainsworth and Munoz, 1986). A monthly price index was not available for Cote d'Ivoire,
but since the rate of inflation was less than 10 percent per year from 1984 to 1988, it was simply assumed
that the annual rate of inflation was uniformly distributed over the twelve months from July of one year
to June of the next. Prices are also expressed relative to those in the base year.

Community Variable Correlations

With only about 200 separate sample clusters, there are at most only 200 observations on the several
dozen community variables. There are two other problems with the use of these community variables.
They are highly intercorrelated. For example, the correlation between the distance to doctors and
distance to clinics in the working sample of Ghana and COte d'Ivoire is .70 (See Appendix Tables C-1
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Table 2

Definition of Variables and their Means and Standard Deviations
for All Women Age 15 to 65'

Means
(Standard Deviation)

Variable Definition COte

d'lvoire Ghana

Sample Size 1943 jJ 2306

Children ever born: number born alive 5.48 4.74
(2.85) (2.47)

Children born in last five years .920 1.11
(1.00)(.3

Proportion of children born at least
five years before the survey, that died .161 .157
before their fifth birthday (.233) (.254)

Infant death rate (before first birthday) .118 .114
(.209) (.220)

Death rate from first to fifth birthday .0422 .0427
(.112) (.136)

.. .... .. .. ? ... . . .. .. .... .. ....... ............ 777. E. ... .f i..RE .i R F!E t EE. , ... T .t..-Chousehol experondituresber bonadlt v 12.68 11.74

defined by LSMS staff (Ln cedislCFAyr)(2.973) (2.652)

II.: Explanatory Vaiablea the--Indvdul; nd houseold- Leve --f: l;: s : ;:f:

Woman's completed years of schooling 1.29 4.23
(3.00) (4.87)

Woman's years of primary schooling 1.00 2.75
(2.15) (2.86)

Woman's years of middle schooling .232 1.24
(.870) (1.76)

Woman's years of secondary and higher education .0602 .229
(.619) (1.27)

Woman's age in years 39.6 34.0
(13.5) (7.73)

(continued on next page)
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Means
(Standard Deviation)

Variable Definition
COte

d'Ivoire || Ghana

Value of assets, including value of owned 645. 201.
land, business assets and ten times other (.479) (958.)
property income per year in thousands of
CFA francs (Cote d'Ivoire) and cedis (Ghana)

Mother's education in years .0213 .601
(3.63) (2.42)

Father's education in years .357 2.40
(1.76) (4.65)

Height in meters (In) .457 .456
(.0390) (.0394)

Migrant+
(Rural born currently urban resident, .366 .440
living in urban area for more than five years) (.774) (.829)

Current rural resident+ .590 .402
(.492) (.490)

-r. - :. ...-- - . .
-1._- ous- hold_ u re -_: -_ -_-_-_-_._-_-

Married-monogamous Union + .515 .582
(.500) (.493)

Married-first wife in polygamous union+ .124 .030
(.329) (.170)

Woman is head of household+ .0803 .285
(.272) (.451)

No husband present+ .240 .347
- - .-___ __ __ _ (.427) (.476)

IV. Variables Averaged For Sample Cluster ._-_.._:_

Proportion of households with toilet or latrine .580 .571
(.400) (.359)

Proportion of households with protected water .491 .337
source including piped water and wells with pumps (.352) (.395)

Proportion of household land area farmed in tree crops 346 .296
such as cocoa, coffee, bananas, coconuts, etc. (.298) (.258)

(continued on next page)
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Means
(Standard Deviation)

Variable Definition CBte

d'Ivo re Ghana

V. Expla atory Variables derived from iCommunity NQuetionnaire or other: sources

Rain: Average monthly rainfall in area or 107. 50.7
nearest weather station in centimeters per (18.5) (14.2)
year in Ghana, and in previous year in Cote d'Ivoire

Two most serious health problems:

Malaria+ .103 .445
(.304) (.497)

Diarrhea+ .198 .167
(.399) (.373)

Measles, Chickenpox or other infectious .176 .270
illnesses + (.381) (.444)

Distance in kilometers to nearest:

Health Clinic/Health Post 11.9 6.83
(18.2) (11.0)

Doctor or Nurse 10.4 6.04
(13.0) (11.4)

Marketplace 2.37 5.04
(4.64) (10.6)

Six local prices averaged and adjusted for inflation to same date: Cote d'lvoire (CFA) and Ghana
(cedis):

Cassava/Cassava .0736 26.6
(.0458) (4.91)

- /Maize 61.8
(8.70)

Fish/Fish .437 526.
(.169) (118)

Beef/Eggs .810 24.5
(.146) (3.44)

Palm Oil/ - .682
(.319)

(continued on next page)
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Means
(Standard Deviation)

Variable Definition Cote l

d'Ivoire Ghana

Peanut Butter/ - .396
(.156)

- /Sugar _ 152.
(19.0)

Bananas/ - .0820
(.0410)

- /Antibiotics 4.17
(.549)

Immunization campaign in last 5 years+ .505
(.500)

Public health expenditures per person in 308.
province of Ghana (cedis 1988) _ . . . (94.9)

VI. Religious/Linguistic/Tribal Affiliation of Individual+

Muslim _ .132

Catholic _ .177

Protestant _ .247

Other Christian _ .206

Traditional Religions and other _ .239*

Akan .291 .464*

Ewe _ .173

Ga-Adangbe _ .079

Dagbani _ .035

Hausa _ .023

Nzema _ .009

Other .299* .217

Krou .089

Mande - North .090

Mande - South .137

(continued on next page)
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Means
(Standard Deviation)

Variable Definition CMte

d'Ivoire Ghana

Voltaic .097 -

Abidjan/Accra .187* | .126*

Other Urban/Coast Urban .214 .143

-- [Forest Urban _ .259

-- /Savannah Urban _ .069

Forest E./Coast Rural .244 .084

Forest W./Forest Rural .142 .173

Savannah Rural .213 .146

'Sanples are reduced by about 5 percent to include height, and by 30 percent to include women with at least one birth five or more
years ago.

+Dummy variable

Note that the reproductive module was administered to one woman in each household who was between age 15 and 50 in Ghana
and 15 or older in C6te d'lvoire. Thus, the sample from Cote d'lvoire is older than in Ghana by almost five years.

and C-2). It is therefore difficult to include both variables simultaneously in the analysis and expect the
coefficients on the variables to be precisely defined by the data. Another example is rainfall which is
highly correlated in Cote d'lvoire with reports that malaria is a serious health problem in the community.
The researcher is required to distill the community variables down into only a few separable dimensions
of communities. Consequently, the rich array of community characteristics is realistically a much more
sparse set of community characteristics. This problem of intercorrelation among community variables
limits the capacity of the researcher to assess the effects of individual program interventions.

Another limitation of most cross sectional studies of development policies is that the interregional
variation in programs and policies may not be independent of household resources or individual
preferences. Health programs may be offered in a region that has a particular health problem. Malaria
eradication or child immunization campaigns tend to be fielded in poorer, more remote regions of Ghana,
where women are relatively less educated (See Appendix Table C-2). It should not be surprising,
therefore, that some of these types of compensatory public health measures are associated with higher
regional levels of child mortality (Schultz and Tansel, 1992; Rosenzweig and Schultz, 1992; Rosenzweig
and Wolpin, 1986). In addition to this difficulty of program evaluation when programs are targeted to
communities with special health problems, migrants within a population may move on their own accord
toward healthier environments and toward regions served by better public health programs. If such
migrants also are inclined to invest more in their own health and that of their children, for reasons that
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researchers cannot observe, this form of selective migration may also bias conventional regional-based
policy evaluation studies using cross-sectional data.

To deal with both of these evaluation problems, development agencies might implement their health
and welfare pilot programs and policy interventions in a manner that is phased independently of other
confounding background factors. Then the correlations between the implementation of a new program,
and household behavior and outcomes can be interpreted more confidently as evidence on the payoff to
public policies and expenditures.

Descriptive Statistics

As noted, our working sample is not representative of the entire population. Thus the mean fertility
in our working sample is higher than in the entire population, particularly among the younger age groups,
because young women with low fertility are more likely to be excluded. Comparisons of fertility levels
across education groups in the ages 15 to 24, and to a lesser extent ages 25 to 34, are also misleading
as the exclusion of younger women lowers the average schooling in the working sample.7 Figure 2
shows children ever born in the working and entire samples by age and education, and shows how the
differences between the samples decline as age of the woman increases. The child mortality rate is a
cohort five-year rate; there is less reason to think this rate differs substantially between the restricted and
unrestricted samples.

Table 3a presents the number of children ever born and the child mortality rate for our working
sample of women, by age, and educational attainment for COte d'Ivoire. Fertility and child mortality are
evidently high, 5.5 children and child mortality of 160 per 1000 live births. Because of the character of
our working sample, the fertility and child mortality and their relationships with education are discussed
here only among women aged between 35 and 49 years who are representative of the entire population
and have nearly completed their reproductive period. Schooling has a negative association with fertility
and child mortality for these women. The mean child mortality rate for women with 14 years of
schooling (12 percent) is about 50 percent lower than that for women with no schooling (18 percent).
The mean child mortality rate drops to 9 percent for women with 5 to 10 years of schooling, and to zero
among the few women with still more schooling. The mean number of children ever born for women
with 1 to 4 years of schooling is 5.79, about 13 percent less than that for respondents with no schooling
(6.64). There is a further decline in children ever born by 5 percent to 5.52 for respondents with 5 to
10 years of schooling. Fertility declines further for the few women with 11 or more years of schooling.
There is a striking decrease in child mortality from 22 percent for women over 50 to 12 percent for
women age 15 to 24, and this is concentrated among women with no formal education (Table 3a). We
interpret this difference in child mortality rates by age cohorts of mothers as indicating that child
mortality rates have declined markedly over the last three decades in Cote d'Ivoire.

7 Appendix Tables A-I and A-2 report the number of children ever born for all women by age and education
for the entire sample.
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Figure 2

Children Ever Bom by Maternal Education and Age:
1985-87 Cote d'lvoire and 1987-89 Ghana

Cote d'lvoire Ghana
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Table 3a

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
198547 Cote d'Ivoire. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 3.11 3.05 3.07 2.50 3.09

CM-5a 0.13 0.11 0.11 0.00 0.12
Nb (118) (19) (59) (2) (198)

25-34
CEB 4.48 4.37 4.10 2.38 4.31

CM-5 0.15 0.07 0.10 0.00 0.13
N (429) (43) (174) (21) (679)

35-49
CEB 6.64 5.79 5.52 3.57 6.53

CM-5 0.18 0.12 0.05 0.00 0.22
N (618) (14) (40) (7) (667)

50+
CEB 6.63 7.67 8.00 6.65
CM-5 0.22 0.00 0.08 0.17

N (471) (3) (3) (477)

Total
CEB 5.82 4.43 4.13 2.67 5.49
CM-5 0.18 0.08 0.09 0.00 0.16

N (1636) (79) (276) (30) (2021)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by
the number of children born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years
prior to the survey.
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Tables 3b and 3c show that children ever born and child mortality for women aged 35-49 in Cote
d'Ivoire are lower in urban than rural areas (6.05 children and 11 percent mortality in urban areas
compared with 6.78 children and 19 percent in rural areas). Mother's education has a negative
association with fertility and child mortality in both the urban and rural areas.' In urban Cote d'Ivoire
the child mortality rate for women 15-24 years old is about one-third of the rate for women over 49 years
old (Table 3b). In rural Cote d'Ivoire the rate for the younger group of women is about two-thirds of
that for the older women (Table 3c).

Table 4a shows that in the Ghana working sample the mean number of children ever born for women
aged 35 to 49 is 6.13; this is slightly lower than 6.53 for Cote d'Ivoire. But child mortality is about
equal in the two countries, 16 versus 17 percent, respectively. In this age group, the effect of 1-4 years
of schooling is associated in Ghana with a ten percent decline in fertility (6.11 versus 6.67) and about
a one-sixth decline in child mortality (15 versus 18 percent). The effect of five to ten years of schooling
is to further lower fertility to 5.38 and child mortality to 12 percent.

Tables 4b and 4c show that in Ghana, as in Cote d'Ivoire, urban areas have lower fertility and child
mortality than rural areas. In the urban areas, the mean children ever born for women 35-49 is 5.80 and
child mortality is 14 percent. In the rural areas, the respective means are 6.67 and 19 percent.
Education has negative relationships with fertility and child mortality in both urban and rural Ghana.'
The strong association of child mortality with age in Cote d'Ivoire's sample is not apparent in Ghana.
Child mortality levels are 18 percent for women over age 35 and 17 percent for women 15-24 years.
In both the urban and rural subsamples, the child mortality rate for the young and old are at a similar
level.

This review of fertility and mortality patterns in the two countries shows both similarities and some
differences. Both fertility and child mortality are high. Education is a major factor in lower fertility and
child mortality, but the educational differentials for the two variables are not always of the same
magnitude in the two countries.'" One notable difference between the two countries is the age
differentials in child mortality. In Cote d'Ivoire, young women with no education appear to have had
a more favorable experience of child mortality than older women, in both urban and rural areas. In
Ghana, the child mortality experience of young women is not appreciably different from the experience

' Mean parity for urban Ivorian women aged 35-49 with 1-4 years of schooling (6.20) is about 2 percent less
than that for those with no schooling (6.31). It declines further to 5.22 among the women with 5-10 years of
schooling. The child mortality rate for the urban women with 1-4 years of schooling (16 percent) is slightly higher
than that for the group with no schooling (13 percent) but declines to 5 percent among urban women with 5-10 years
of schooling, and is zero among the seven women with eleven or more years of education. In the rural areas,
women 35-49 with 14 years of schooling have a mean parity (5.56) that is about 22 percent less than that for
women with no schooling while the mean child mortality rate (9 percent) is less than half that of uneducated women.

9 Urban women with I to 4 years of schooling have about 13 percent lower fertility than those with no schooling
(5.77 versus 6.59), whereas child mortality rates are about equal (16 percent). Five to ten years of schooling is
associated with a major decline in the child mortality and fertility. In rural Ghana, (see Table 4c), there is little
difference in parity between women with one to four years of schooling and those with none (6.81 versus 6.75).
There is, however, a 41 percent decline in child mortality (from 21 to 12 percent). Additional schooling to between
five and ten years bring about a 6 percent decline in fertility but little further reduction in child mortality.

'0Sampling variability may be responsible for such differences.
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Table 3b

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1985-87 Urban C6te d'Ivoire. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 3.08 2.18 2.83 2.50 2.84

CM-5a 0.04 0.00 0.11 0.00 0.06
Nb (36) (11) (41) (2) (90)

25-34
CEB 4.28 4.25 3.99 2.37 4.06
CM-5 0.11 0.03 0.09 0.00 0.09

N (176) (24) (144) (19) (363)

35-49
CEB 6.31 6.20 5.22 3.57 6.05
CM-5 0.13 0.16 0.05 0.00 0.11

N (188) (5) (37) (7) (237)

50+
CEB 5.97 7.67 8.00 . 6.05
CM-5 0.19 0.00 0.08 . 0.18

N (131) (3) (3) . (137)

Total
CEB 5.33 4.19 4.03 2.68 4.83
CM-5 0.13 0.04 0.08 0.00 0.11

N (531) (43) (225) (28) (827)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by
the number of children born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years
prior to the survey.
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Table 3c

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1987489 Rural C6te d'Ivoire. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 3.12 4.25 3.61 3.29

CM-5a 0.16 0.26 0.10 0.16
Nb (82) (8) (18) (108)

25-34
CEB 4.62 4.53 4.63 2.50 4.61
CM-5 0.18 0.11 0.15 0.00 0.17

N (253) (19) (30) (2) (304)

35-49
CEB 6.79 5.56 9.33 6.78
CM-5 0.20 0.09 0.00 0.19

N (430) (9) (3) (442)

50+
CEB 6.89 . . 6.89

CM-5 0.24 . . 0.24
N (340) . . (340)

Total
CEB 6.05 4.72 4.55 2.50 5.94
CM-5 0.20 0.14 0.12 0.00 0.20

N (1105) (36) (51) (2) (1194)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by
the number of children born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years
prior to the survey.
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Table 4a

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1987-89 Ghana. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 2.72 2.88 2.39 2.00 2.59

CM-5a 0.17 0.12 0.14 0.00 0.15
Nb (87) (17) (79) (1) (184)

25-34
CEB 4.09 4.26 3.53 2.82 3.78
CM-5 0.22 0.16 0.11 0.18 0.16

N (427) (100) (563) (43) (1129)

35-49
CEB 6.67 6.11 5.38 3.70 6.13
CM-S 0.18 0.15 0.12 0.07 0.16

N (567) (65) (262) (43) (937)

50+
CEB 7.22 . 4.00 . 7.11

CM-5 0.15 . 0.08 . 0.15
N (59) * (2) * (61)

Total
CEB 5.43 4.79 3.97 3.27 4.73
CM-5 0.19 0.15 0.12 0.12 0.16

N (1140) (182) (906) (83) (2311)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by
the number of children born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years
prior to the survey.
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Table 4b

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1987-89 Urban Ghana. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 2.51 2.56 2.33 2.00 2.42

CM-5a 0.14 0.22 0.18 0.00 0.17
Nb (39) (9) (49) (1) (98)

25-34
CEB 4.21 4.26 3.41 2.81 3.68
CM-5 0.18 0.16 0.11 0.18 0.14

N (193) (61) (391) (36) (681)

35-49
CEB 6.59 5.77 5.09 3.58 5.80
CM-5 0.16 0.16 0.12 0.07 0.14

N (292) (44) (204) (38) (578)

50+
CEB 6.90 2.00 . 6.75

CM-5 0.13 0.00 . 0.12
N (31) (1) * (32)

Total
CEB 5.49 4.71 3.86 3.19 4.54
CM-5 0.16 0.17 0.12 0.12 0.14

N (555) (114) (645) (75) (1389)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by
the number of children born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years
prior to the survey.
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Table 4c

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
198749 Rural Ghana. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 2.90 3.25 2.50 . 2.79

CM-5a 0.19 0.00 0.08 . 0.14
Nb (82) (8) (30) . (86)

25-34
CEB 3.99 4.26 3.82 3.00 3.94
CM-5 0.25 0.16 0.13 0.17 0.19

N (234) (39) (172) (3) (448)

35-49
CEB 6.75 6.81 6.41 4.60 6.67
CM-5 0.21 0.12 0.13 0.05 0.19

N (275) (21) (58) (5) (359)

50 +
CEB 7.57 . 6.00 . 7.52
CM-5 0.18 . .17 . 0.18

N (28) . (1) * (29)

Total
CEB 5.37 4.93 4.25 4.00 5.01

CM-5 0.22 0.13 0.12 0.09 0.18
N (585) (68) (261) (8) (922)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by
the number of children born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years
prior to the survey.
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of older women." The marked divergence in age patterns suggests that health conditions may have
worsened in Ghana or at least not improved in the early 1980s. These LSMS estimates of fertility and
child mortality and their relationships with age and education can be compared with estimates obtained
from the 1980 Cote d'Ivoire World Fertility Survey (CIFS), the 1979 Ghana (World) Fertility Surveys
(GFS) and the 1988 Ghana Demographic and Health Surveys (GDHS). This exercise confirms that the
age differentials in child mortality observed in the LSMS data are also evident in other demographic
survey data (See Appendix A).

In summary, the levels of fertility and child mortality in the two countries are similar as are the
relationships with education. Trends over time in the level of child mortality may have, however,
differed. In the 1980s, the two countries were at roughly similar levels of child health and fertility. But
Ghana seems to have undergone a marked improvement in child health in preceding decades, whereas
COte d'Ivoire experienced continued gains in the 1980s. Similar levels of child mortality are currently
reported by rural populations of both countries, whereas the urban population of CMte d'Ivoire appears
to have by the 1980s achieved a lower level of child mortality than Ghana's (11 percent versus 14
percent).

"One should be cautious nonetheless about inferring secular trends in child mortality from age differentials.
The reproductive histories of age groups may be different. Older women may provide less accurate reports of child
death than young women.
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5. THE REDUCED FORM REGRESSIONS FOR FERTILITY AND CHILD MORTALITY

Table 5 presents reduced-form regressions of the determinants of fertility and child mortality in C6te
d'lvoire and Ghana. In these specifications, the outcome variables--fertility and child mortality-are
regressed on women's age and education and all other determinants that are initially assumed to be
exogenous, including the logarithm of household consumption per adult.

The Cote d'Ivoire results for children ever born show the expected positive association between age
and fertility. The increase in child mortality with the mother's age observed in the descriptive results
continues to be evident in this regression. Child mortality in the age group 50 or over is about 7
percentage points higher than in the omitted category, age 15-24.

Women's education and rural-urban migration are associated with lower fertility. Primary schooling
has little effect on fertility, but each additional year of middle school and secondary school is associated
with a significant decline in fertility of .2 to .25 children. Rural to urban migrants have .24 fewer births
than natives. The woman's height (a measure of her childhood nutrition and health capital) household
expenditure per adult, and the value of household assets--all proxies of wealth--are positively and
significantly associated with higher fertility. In contrast, none of these variables has a significant effect
in the child mortality equation.

In general, we expect the relative levels of local commodity prices to be more relevant for child
mortality than children ever born, because they reflect the relative costs of basic nutrients that are critical
for current child health and survival. The local commodity prices have little individual influence on
fertility and child mortality in CBte d'Ivoire, although they are jointly statistically significant at the ten
percent level. Collinearity among the price variables suggests the need for caution in treating any one
price as an independent source of variation in relative market prices. The coefficients of the community
level variables--tree crop acreage and distance to markets--are not statistically significant in the two
equations.

The measures of health facilities and disease environment perform better than the community
economic variables in accounting for fertility and child mortality. The two measures of the sanitary
environment--availability of toilet facilities and protected water sources--are not significant in either
equation. However, communities that are a longer distance from a health clinic report higher child
mortality. Those where malaria, diarrhea and measles are a serious health problem also report higher
child mortality. These effects are significant in the case of malaria and measles.

The effects of the region and ethnic variables suggest large geographic disparities in demographic
outcomes exist in COte d'Ivoire, even after account is taken of differences in household and community
characteristics. Although fertility in Abidjan is lower than in other regions, other urban areas have quite
high levels. The highest levels of fertility are found in the east forest region. Other urban areas also
have significantly higher child mortality than Abidjan even though the highest rates are found in the west
forest region. The ethnic differentials in children ever born are smaller than those of region. Only the
Voltaic groups of northern Cote d'Ivoire have significantly lower fertility than those of other (omitted)
ethnicities. The child mortality rates of the Krou in central Cote d'Ivoire are significantly lower than
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Table 5

Reduced Form Determinants of Children Ever Born and Child Mortality:
1985-1987 Cute d'Ivoire and 1987-89 Ghana

(Women age 15 and over with a live birth five years before survey)

Cote d'Ivoire Ghana
Explanatory Variables (1) (2) (1) (2)

Children Child Children Child
Ever Mortality Ever Mortality
Born to age 5 Born to age 5

Individual and Household:Variables __________i___

Woman's Years of Schooling completed
[none]a -.0067 -.0030 -.0217 -. 0021
Primary (.17) (.86) (.87) (.66)

Middle -. 216 .00025 -. 162 -. 0073
(2.38) (.03) (4.16) (1.45)

Secondary or more -. 252 -. 0101 -.125 .0062
(2.49) (1.09) (3.79) (1.45)

Woman's Height (In m) 2.85 -. 0961 -.207 -. 318
(1.83) (.67) (.20) (2.38)

Household Assets (x104) .0209 .00029 .0084 .00723
(1.74) (.26) (.02) (1.33)

Annual Household Expenditures per Adult .207 - .0085 -. 0511 -. 0265
on) (2.23) (.99) (.75) (2.98)

Rural-Urban Migrant -. 244 .00053 .0056 .0049
(2.68) (.06) (.10) (.68)

Woman's Age [15-24]
25-29 .851 .00125 .845 .0141

(3.79) (.06) (5.20) (.66)

30-34 1.908 .0121 1.949 .0140
(8.23) (.57) (12.0) (.66)

35-39 3.155 .0200 2.77 -. 0025
(12.9) (.89) (16.2) (.11)

40-49 3.606 .0280 4.29 -. 0142
(16.0) (1.35) (26.2) (.67)

50 or more 3.482 .0665 4.29 -. 0262
(15.4) (3.20) (15.1) (.71)

(continued on next page)
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COte d'lvoire Ghana
Explanatory Variables (1) (2) (1) (2)

Children Child Children Child
Ever Mortality Ever Mortality
Born to age 5 Born to age 5

Community Cluster Averages -_-_-_ -_-_-

Toilet-Latrine .0745 - .0185 .0480 - .0024
(.29) (.78) (.34) (.13)

Protected Water Supply .0370 .0101 -. 2881 -. 0083
(.20) (.59) (2.18) (.49)

Malaria Problem -. 00386 .0424 -. 140 -. 0109
(.02) (2.20) (1.02) (.61)

Diarhhea Problem .345 .0196 .177 .0375
(1.90) (1.18) (1.38) (2.26)

Measles Problem .515 .0354 -. 0164 -. 0068
(2.81) (2.10) (.14) (.44)

Immunization Campaign _ _ .162 - .0100
(1.12) (.53)

State Public Health Expenditures per - - 3.27 .0603
capita (xlO) (.57) (.81)

Proportion Land in Tree Crops .176 - .0201 - .0935 -. 0577
(.65) (.81) (.41) (1.93)

Distance to Clinic -. 00586 .00105 .0178 -. 00073
(1.49) (2.92) (2.32) (.73)

Distance to Market -. 0273 -. 00249 .0078 .00256
(1.34) (1.64) (1.08) (2.71)

Rainfall - .0064 .0052 .0034 - .00087
(1.31) (1.18) (.58) (1.17)

Prices in Community

Manioc/Cassava -. 299 .0205 .0020 .0032
(.19) (.14) (.20) (2.47)

Bananas/Maize -3.37 -. 0609 .0060 .0022
(2.09) (.41) (1.03) (2.86)

Fish/Fish .530 -. 0737 .00092 -. 00013
(1.36) (2.06) (2.23) (.25)

(continued on next page)
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Cote d'Ivoire Ghana
Explanatory Variables (1) (2) (1) (2)

Children Child Children Child
Ever Mortality Ever Mortality
Born to age 5 Born to age 5

Beef/Eggs .627 -. 113 .0072 -.0068
(.89) (1.75) (.45) (3.28)

Palm Oil/Antibiotics -.123 -. 0314 -.0223 .0204
(.62) (1.73) (.26) (1.82)

Peanut Butter/Sugar .459 -. 0726 -.0051 .00119
(1.06) (1.82) (2.01) (3.60)

Re2 ion [Abidjan/Accra]

Other Urban/Coast Urban .294 .0215 .374 .0626
(1.12) (.89) (1.92) (2.46)

Forest East/Coast Rural .476 .0390 .557 .0536
(1.42) (1.26) (2.07) (1.53)

Forest West/Forest Urban .178 .0879 .134 .0137
(.44) (2.38) (.53) (.41)

Savannah/Forest Rural .385 .0242 .334 .0449
(1.01) (.70) (1.18) (1.22)

- /Savannah Urban - _ .728 .0616

(2.62) (1.71)

- /Savannah Rural _ _ .158 .0501
_ (.52) (1.27)

Ethnicity/Language [Alien/Akan]

Akan/Ewe .0976 -.0158 -. 399 -.0723
(.49) (.86) (3.17) (4.41)

Krou/Ga-adangbe -. 0848 -. 0667 -. 577 -. 0728
(.32) (2.73) (3.26) (3.17)

Mande-North/Dagbani -.174 -. 0292 -. 703 .0253
(.68) (1.24) (2.63) (.73)

Mande-South/Hausa - .0464 - .0019 .300 - .0403
(. 19) (.01) (1.03) (1.06)

Voltaic/Nzema -. 510 -. 0401 -. 539 -. 0062
(1.79) (1.54) (1.24) (.11)

(continued on next page)
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COte d'lvoire Ghana
Explanatory Variables (1) (2) (1) (2)

Children Child Children Child
Ever Mortality Ever Mortality
| Born to age 5 Born to age 5

- /Other _ _ -. 0270 -. 0188
l (.20) (1.07)

Religion -.-. '

- /Muslim _ _ .298 -. 0047
(1.34) (.16)

- /Christian _ _ -.0064 -.0574
(.04) (2.43)

- /Traditional - - .188 -.0018
(.92) (.07)

Round 2 .258 .0024 -. 0662 .0043
(1.13) (.12) (.82) (.40)

Round 3 -. 043 -. 0183 - -

(.18) (.84)

Intercept -. 582 .504 2.73 .418
(.37) (3.51) (2.06) (2.42)

R 2 .2734 .0873 .4356 .0990

Sample Size 1943 1943 2306 2306

those of other groups. The determinants of fertility and child mortality within urban and rural subsamples
were also estimated but are not reported here.'2

The analysis for the entire Ghana sample is presented in the second half of Table 5. There is still
no association in Ghana between child mortality and mother's age, a result interpreted as reflecting the
stagnation of child mortality in recent decades in Ghana. Education has a pronounced negative
relationship with fertility after the primary level. Every year of middle level schooling completed is

'2The regressions are not identical in the two subsamples because some of the community level variables were
not collected for urban areas. In general, the determinants of fertility and child mortality patterns appear to be the
same for the urban and rural subsamples. In the urban regression, the only major change from the general analysis
is that height is now significantly and negatively related to child mortality and none of the food price variables is
significant, which are constructed only for urban regions from surrounding rural clusters (Schultz and Tansel, 1992).
In the rural regression, education is no longer significant in the children ever born equation and distance to the
market has an unexpected negative effect on child mortality and is significant.
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associated with a decline in fertility of .16 child. The migration variable is not significantly associated
with fertility or child mortality in Ghana.

In contrast to Cote d'Ivoire, more of the indicators of wealth--household expenditures, assets and
height--are negatively associated with child mortality in Ghana. These indicators of wealth are not related
to fertility in Ghana as they are positively in Cote d'Ivoire. The effects of local area prices and
characteristics of the economy also seem more important in Ghana than in Cote d'Ivoire. The price of
cassava, maize, sugar and antibiotics are all associated with higher child mortality. The amount of land
in tree crops is negatively associated with child mortality, whereas distance to market is positively
associated with child mortality. These local economy variables show no clear effects on fertility.

The results for the infrastructure and disease variables for Ghana suggest the water and sanitary
facilities are not associated with higher child mortality. The distance to a clinic is positively associated
with children ever born, but not with child mortality. Diarrhea in a community is positively associated
with child mortality suggesting that it is a more serious child health problem in Ghana than in C6te
d'Ivoire. An immunization campaign in the last five years and per capita state health expenditures are
not associated with either dependent variable.

In Ghana, as in Cote d'Ivoire, substantial ethnic and geographic differences in fertility and child
mortality remain after controlling for individual and community variables. In general, fertility is lower
among urban than among rural residents. But, once again, urban coastal and savannah fertility is high.
In the case of child mortality, levels in the coastal urban areas are higher than all other parts of the
country. The ethnic differentials show that the Dagbani and Ga-Adangbe, Nzema and Ewe groups have
the lowest fertility and the Hausa the highest. The Ewe and the Ga-Adangbe also have lower child
mortality. There are no significant religious differentials in fertility, but Christians appear to have lower
child mortality than other groups. The analyses of the urban and rural subsamples of Ghana do not show
major deviations from those of the entire sample.'3

The reduced-form regressions have confirmed that age effects on child mortality diverge between
the countries. Child mortality declines among younger mothers in Cote d'Ivoire but is roughly constant
for all age groups of women in Ghana, and these patterns are replicated in both the urban and rural
subsamples. The regression coefficients on the individual and household socioeconomic status variables
are also different in the two countries. Education is associated with lower fertility in both countries, but
it takes at least a primary level of education for the fertility differences to become significant.
Rural-urban migrants have lower fertility in Cote d'Ivoire but not in Ghana. In CMte d'Ivoire, wealthy
households have higher fertility than others, whereas in Ghana, wealth is not associated with fertility.
Only in rural Ghana is there evidence that education is partially associated with a decline in child

3In urban areas, household expenditure now has a significant and negative effect on fertility but the availability
of protected water sources and distance to clinics are no longer significant. In the urban child mortality equations,
the effects of antibiotic's prices, tree crops acreage and diarrhea lose significance. In the rural sample, the age
effects in the child mortality equation become more pronounced, but it is the age group 20-24 that has higher child
mortality than all other age groups. The education effect in the fertility equation is less pronounced than in the
general and urban samples. However, education has a stronger effect on child mortality, and each year of middle
school reduces child deaths by 2 percent. There also appears to be less regional diversity in rural demographic
patterns in Ghana. The Ewe are now the only group with noticeably low child mortality. Religious differential are
considerably diminished and Christians no longer have the advantage that they do in the general and urban samples.
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mortality, controlling for other factors. And only in Ghana is wealth negatively associated with child
mortality.

The effects of the local area price and economic variables are not important in Ghana in comparison
with COte d'Ivoire, while the infrastructure and health facility variables appear more important in Cote
d'Ivoire than in Ghana. In C8te d'Ivoire, child health is lower in areas with good sanitary and health
environments. In Ghana, child health is unexpectedly worse in areas with good economic environments.

Some studies of fertility and child mortality have found evidence that the benefits realized by a
population from community health-sanitation services depend on the level of women's education.
Education allows women to reduce their children's mortality and reduce their unwanted childbearing
(Schultz, 1981, 1988a, 1988b, 1992; Rosenzweig and Schultz, 1982; Rosenzweig and Wolpin, 1986;
Barrera, 1988, 1990). The empirical pattern observed most often in this literature suggests that higher
levels of these community health services are associated with greater benefits for less educated women
and their families. In other words, female education and these community health and sanitation services
are "substitutes" in the production of child health and these programs reduce educational differences. The
opposite pattern is also noted, but less often, where the social service is more effective in the hands of
the educated women, in which case these services "complement" the mother's educational attainment and
increases educational differentials.

To test the hypothesis that community programs in Ghana and Cote d'Ivoire differentially benefit
women with different levels of education, explanatory variables that are defined as the product of the
mother's years of completed education and several community characteristics are added to the reduced-
form regressions. First, the interaction of rural residence with the mother's education tests for whether
educational benefits depend on whether one resides in a rural or urban area."4 Analogous interaction
variables included education and the community distance to a clinic, the average availability of
piped/protected and presumably more safe water sources, the average availability in the cluster of toilets
or latrines, annual rainfall, the migration of the individual from a rural to an urban area at least five years
ago, and finally, the distance to the nearest market.

Table 6 presents these regressions for three dependent variables: child mortality from birth to age
five, infant mortality and children ever born.'5 In the Ghana equation for child mortality, the negative
coefficients on the interaction between schooling and protected water indicate that the availability of
protected water sources in the community has a larger impact on lowering child mortality among more
educated mothers."6

'41n many urban sample clusters the community questionnaire data were not collected and have to be inferred
from other data or imputed. For example, food prices are averaged within the region of the country for that year
if no price data are available for a sample cluster community. In the case of the distance to a market or clinic, the
distance is assumed in an urban cluster to be zero, an assumption which is perhaps incorrect in some urban areas.
The availability of protected water sources and toilets are averaged across all households within each cluster, and
are equally applicable to both urban and rural clusters.

'5Infant mortality is distinguished here because the mechanisms affecting infant and later child mortality may
be different and thus respond differently to the mother's education and community characteristics.

"6In other words, improved water supply lowers child mortality more among women with more schooling.
Schooling and improved water supply are thus complements.
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Table 6

Interactions Between Mother's Education and
Community Characteristics in a Reduced-Form Specification'

C6te d'Ivoire Ghana

Child Infant Children Child Infant Children
Selected Explanatory Variables Mortality Mortality Ever Born Mortality Mortality Ever Born

(0-4) (0-1) (0-4) (0-1)

(1) (2) (3) (1) (2) (3)

Woman's Years of Schooling -. 026 -. 027 -. 0711 -. 0032 -.0022 -. 0150
(1.44) (1.66) (.36) (.46) (.46) (.37)

Rural Residence .019 .017 .289 .0546 .0335 -. 165
(.81) (.82) (1.15) (2.89) (2.03) (1.15)

Distance to Clinic .0011 .00081 -.0074 -.0011 -.0012 .0252
(3.19) (2.57) (1.94) (.95) (1.14) (2.83)

Protected Water -. 0095 -. 0104 -. 0653 .0479 .0370 .0809
(.56) (.68) (.35) (2.27) (2.02) (.51)

ToiletlLatrine -. 0356 -. 0236 .284 -. 0448 -. 0181 .243
(1.60) (1.17' (1.16) (2.11) (.98) (1.51)

Rainfall -. 0004 -. 0002 - .0069 -. 0006 -.0011 -.0150
(1.04) (.49) (1.87) (.80) (1.81) (2.86)

Rural/Urban Migrant .0012 .0005 -. 290 -. 0070 -. 0076 -. 0268
(.12) (.06) (2.70) (.70) (.85) (.34)

Distance to Market -.0025 -. 0013 -.0185 .0026 .0029 -. 0019
_ (1.78) (.99) (1.21) (2.07) (2.60) (.19)

Schoo1g ineatd with:000-00 X___________ ____l:_______t___________l

Rural .0098 .0107 .083.1 - .0082 -. 0062 .0211
(.88) (1.06) (.68) (2.58) (2.23) (.87)

Distance to Clinic --. 0000 -. .. .0005 .0001 - .. ... 05 .0005 -.. 0006
(.02) (.32) (.44) (2.07) (2.19) (.30)

Protected Water --. 0036 -. 0025 - .0465 -.. 0081 -.0065 -.. 0692
(.66) (.50) (.79) (2.46) (2.28) (2.79)

Toilet | .0373 .0351 .0173 .0023 -.0000 -. 0439
(2.96) (3.06) (.13) (.67) (.01) (1.68)

Raisncf al I i| -. 0001 -. 0001 -.0000 -.0000 .0001 -.0007
(.86) (.61) (.03) (.16) (.55) (1.1)

Rural/Urban Migrant -. 0002 - .0011 .0339 .0020 .0020 -. 0010
(.08) (.55) (1.41) (1.44) (1.67) (.10)

Distance to Market -.0013 .0011 .0123 -.0002 -.0003 .0028
(1.26) (1.14) (1.08) (.87) (1.68) (1.74)

R2 .0797 .0517 .259 .0525 .0366 422

F 6.39 4.02 25.8 4.51 3.09 59.5
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Maternal education also has a stronger effect in reducing child mortality among Ghanaian mothers living
in rural areas than among those in urban areas. According to these estimates for Ghana, public sector
subsidies to female education would have a greater effect reducing child mortality if allocated to rural
than to urban areas. Improvements in water supplies are more effective on average in reducing child
mortality, if provided to communities where more women are already educated. Increased distance to
a clinic in Ghana also raises child mortality by a greater amount for more educated women than for less
educated women. Thus, the proximity to a clinic and improved sanitation appear to be "complements"
with women's education in this population. Distance to a market, however, operates more weakly in the
opposite direction, but only for infant mortality in regression (2). The prevalence of toilets and latrines
in the community is the only community variable that appears to interact with maternal education in
determining child mortality in COte d'Ivoire, where it complements a mother's education and thus
increases educational differentials.

In the fertility estimates for Ghana, the availability of protected water supplies and sanitation facilities
in the community increases the negative effect of education. Greater distance to the market in Ghana is
also associated with higher fertility for more educated women than for the less educated."7 In CMte
d'Ivoire none of the community variables exert significant effects on educational differentials in fertility.
However, this may be due to the extremely low levels of education among older Ivorian women (Cf.
Figure 1) among whom fertility differentials are more likely to be pronounced (Ainsworth, 1989b).

'"Because child mortality is not being held constant in these reduced-form fertility regressions, these interaction
effects may reflect the impact of education and community interactions on child mortality and the response of
fertility that follows.
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6. STRUCTURAL MODELS WITH HOUSEHOLD CONSUMPIION
TREATED AS ENDOGENOUS

In the previous section, we assumed that household consumption per adult, a proxy for permanent
income, was exogenous to fertility and child mortality. However, the theoretical arguments for
considering income and expenditures as endogenous were made in section 2. Further, a case can be made
for using a predicted measure of consumption because of errors in the measurement of income.

Structural models of the determinants of fertility and child mortality in which a predicted
consumption variable is used are presented in Tables 7 and 8. Table 7 presents results for child mortality
and Table 8 the results for fertility. Regression (1) in each table reports the results where household
expenditures are assumed to be exogenous, as was the case in the previous reduced form regressions in
Table 5. Unlike the previous tables, local community health infrastructure and disease problem variables
are included as determinants of child mortality rates in Table 7 but excluded from Table 8.

Also, in contrast to the previous reduced-form regressions, we initially exclude the more detailed
regional, ethnic and religious group variables for both the child mortality and fertility equations, to assess
more clearly the partial association of the demographic outcomes with the structural economic and policy
variables.

Regression (2) in each table replaces the household expenditures with the predicted variable, based
on an auxiliary regression reported and discussed in Appendix D. The coefficient on the predicted
income variable is indicated by an asterisk in Tables 7 and 8. The Hausman test of the null hypothesis
that household income is exogenous is rejected at a confidence level in excess of .001 level in both the
child mortality and fertility equations (Cf. bottom rows in tables). This specification test is also consistent
with the fact that the coefficient on the household income variable increases nearly three fold in Cote
d'Ivoire and Ghana in the child mortality equation when predicted (Table 7) and four and ten fold in the
fertility equation in Cote d'Ivoire and Ghana, respectively (Table 8). The magnitude of the response of
child mortality and fertility to household income is substantially larger when this economic constraint on
the household's market income is treated as endogenous, following household production theory that
suggests market income is jointly determined with fertility and child mortality.

Based on regression (2), a doubling of household incomes per adult in a household in Cote d'Ivoire
is associated with a decline in child mortality of 2.0 percentage points from a sample mean of 16 percent,
and with an increase in fertility of .72 children from a sample mean of 5.5. In Ghana the estimated
impact of a doubling of household income is to reduce child mortality by nearly three times as much, or
5.7 percentage points, on a sample mean of 15.7 percent. However, fertility declines by .41 children
in Ghana in response to the doubling of incomes from a sample mean of 4.7 children ever born (means
in Table 2).

Regression (3) in Table 7 reports the child mortality equations with the region, ethnicity and religion
variables included. Most of the community variables that were previously significant in the child
mortality equation remain significant after the ethnic, religion and regional controls are added. For
example, communities reporting malaria as a health problem in Cote d'Ivoire exhibit child mortality rates
that are 4.4 to 4.5 percentage points higher (or nearly one-fourth higher than the average) regardless of
whether the region and ethnicity controls are included. Community reports of measles as a local problem
are associated with higher child mortality, 3.7 percentage points, in COte d'Ivoire without region/ethnic
controls, but only 3.4 percentage points higher with them. Diarrhea is associated with child mortality
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Table 7

Regressions on the Child Mortality Rate

C6te d'Ivoire Ghana

Explanatory Va_iables _ (1) (2) (3) (4) (1) (2) (3) (4)

A. Individual and Household Vanables

Woman's completed years of
schooling: [noner

Primary -. 0040 -.0027 -.0011 -. 0012 -.0052 -. 0050 -. 0024 -. 0008
(1.18) (.71) (.26) (.29) (1.64) (1.56) (.72) (.26)

Middle -. 0000 .0019 .0029 .0037 -. 0098 -. 0079 -. 0070 -. 0085
(.00) (.22) (.33) (.42) (1.91) (1.50) (1.35) (1.65)

Secondary or more -. 0099 -.0080 -. 0081 -. 0069 .0072 .0098 .0062 .0078
(1.07) (.83) (.84) (.72) (1.66) (2.14) (1.34) (1.71)

Woman's Height (In m) -. 0988 -. 0754 -. 0780 -. 0617 -.298 -. 262 -. 314 -. 322
(.71) (.53) (.53) (.42) (2.12) (1.91) (2.29) (2.39)

Household Assets (x104) 3.61 6.07 5.83 5.81 .0087 .0076 .0074 .0066
(.33) (.53) (.50) (.50) (1.58) (1.36) (1.35) (1.22)

Annual Household Expenditures - .00995 -. 0285* - .0338* -. 0321* -. 0318 -. 0830* -. 0281* -. 0257*
per Adult (In) (1.18) (.I 1) (1.12) (1.07) (3.60) (2.90) (.83) (.77)

Rural-Urban Migrant for more than .0010 .0016 .0015 .0019 .0031 .0037 .0059 .0078
five years (.12) (.20) (.18) (.22) (.44) (.51) (.81) (1.09)

Woman's Age [15-241'
25-29 .0040 .0065 .0031 .0037 .0191 .0232 .0175 .0203

(.19) (.31) (.15) (.18) (.89) (1.06) (.81) (.96)

30-34 .0146 .0169 .0142 .0142 .0178 .0251 .0174 .0171
(.69) (.79) (.66) (.66) (.83) (1.14) (.80) (.80)

35-39 .0195 .0211 .0221 .0226 -. 0036 -. 0031 -. 0004 -. 0001
(.87) (.94) (.98) (1.00) (.16) (.13) (.02) (.00)

40-49 .0278 .0276 .0282 .0306 - .0168 - .0236 -. 0129 -. 0111
(1.34) (1.33) (1.36) (1.48) (.77) (1.06) (.59) (.52)

50 or more .0681 .0668 .0659 .0640 -. 0323 -. 0392 -. 0253 -. 0220
(3.30) (3.22) (3.15) (3.07) (.86) (1.04) (.68) (.59)

B. Cuttent ResidewelEthnicity/Rdigtion of Individual

Rural .0189 .0110 .0105 .0010
(.85) (.46) (.62) (.05)

Other Urban/Coast Urban .0070 .0043 .0633 .0194
(.27) (.17) (2.42) (.74)

East Forest/Coast Rural .0170 .0043 .0540 .0145
(.47) (.17) (1.47) (.40)

West Forest/Forest Urban .0623 .0470 .0166 -. 0070
(1.51) (1.13) (.48) (.20)

(continued on next page)
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Cote d'lvoire Ghana
Explanatory Variables

(1) (2) (3) (4) (1) a2) (3) (4)

Savannah/Forest Rural - .0010 -. 0008 .0469 .0063
(.03) (.02) (1.20) (.16)

- /Savannah Urban .0614 .0097
(1.60) (.25)

- /Savannah Rural .0471 -. 0002

(1.07) (.00)

Ethnicity/Language:
Akan/Ewe -.015 -. 012 -.075 -. 049

(.95) (.75) (4.47) (2.99)

Krou/Ga-Adangbe -. 071 -. 061 -. 074 -. 052
(3.28) (2.82) (3.18) (2.26)

Mande-North/Dagbani - .029 - .023 .019 .003
(1.37) (1.08) (.52) (.08)

Mande-South/Hausa .0065 -. 0056 -. 036 -. 011
(.33) (.29) (.85) (.30)

Voltaic/Nzema -. 044 -. 036 -. 003 -. 002
(1.83) (1.49) (.05) (.03)

Other Ethnic and Foreign -. 017 -. 015
(.98) (.85)

Religion: - .0013 - .0128
Muslim (.04) (.45)

Christian -. 0567 -. 0497
(2.39) (2.13)

Traditional and other -. 0000 .0008

(.00) (.03)

C. Community Variables

Share of Acreage in Tree Crops -. 0152 -. 0130 -. 0103 -. 0132 -. 0503 -. 0395 -. 0620 -.0346
(.65) (.41) (.41) (.53) (1.84) (1.40) (2.04) (1.15)

Share of Toilets and Latrines -. 0165 -. 0149 -. 0211 -. 0124 -. 0282 -.0231 -. 0007 -.0020
(.76) (.68) (.89) (.52) (1.65) (1.33) (.04) (.11)

Share of Protected Water -. 0057 -. 0054 -. 0073 .0062 .0055 .0040 -. 0094 -. 0036
(.35) (.33) (.43) (.36) (.33) (.24) (.54) (.21)

Malaria Health Problem .0460 .0443 .0449 .0359 -.0116 -.0149 -.0109 -.0036
(2.47) (2.37) (2.34) (1.86) (.67) (.86) (.61) (.20)

Diarrhea Health Problem .0220 .0218 .0193 .0166 .0386 .0345 .0339 .0153
(1.38) (1.37) (1.16) (1.00) (2.33) (2.07) (2.03) (.92)

Measles Health Problem .0368 .0370 .0337 .0267 -. 0087 -. 0080 -. 0078 -. 0001
(2.27) (2.28) (2.00) (1.57) (.58) (.53) (.51) (.01)

Distance to Clinic .00112 .00111 .00107 .0008 -.0002 -. 0044 -. 0008 -. 0006
(3.21) (3.15) (2.94) (2.04) (.25) (.44) (.79) (.61)

Distance to Market - .0024 -. 0023 -. 0023 .-0019 .0026 .0027 .0026 .0013
(1.73) (1.69) (1.54) (1.30) (2.77) (2.90) (2.70) (1.43)

(continued on next page)
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Cote d'lvoire Ghana
Explanatory Variables l

Explnatry arible (1) (2) (3) (4) (I) a2) (3) (4)

Immunization Campaign -. 0033 -. 0021 -. 00S7 -. 00S6
(. 18) (.12) (.47) (.46)

Government Public Healt -. 134 -. 122 -. 0442 -. 0187
Expenditures per person (xl03) (1.94) (1.75) (.59) (.25)

Rainfall (crm/yr) -. 0003 -. 0002 -. 0005 -. 0004 -. 0000 -. 000 -. 001 -. 000
(.75) (.63) (1.13) (.83) (.06) (.56) (1.22) (.49)

Community Average Child .228 .510
Mortality Rate (excluding individual) (2.99) (8.86)

D. Pr es in Coun unuity - _. _. _- _-- _ . _- _- _- _- --

Manioc/Cassava - .153 - .145 -. 0469 - .0287 .0033 .0031 .0029 .0015
(1.15) (1.08) (.33) (.20) (2.66) (2.43) (2.25) (1.24)

Bananas/Maize -. 0659 -. 0676 .0342 -. 0458 .0015 .0015 .0021 .0011
(.48) (.49) (.23) (.31) (2.14) (2.15) (2.70) (1.45)

Fish/Fish -. 0253 -. 0242 -.0613 -. 0436 -.0000 -.0000 .0000 .0002
(.76) (.73) (1.74) (1.22) (.02) (.06) (.40) (.30)

Beef/Eggs -. 0260 -. 0293 -. 115 -. 0878 -.0064 -.0061 -.0072 -.0043
(.57) (.64) (1.78) (1.36) (3.20) (3.04) (3.44) (2.04)

Palm Oil/Antibiotics -. 0114 -. 0135 -.0277 -. 0242 .0134 .0169 .0219 .0113
(.67) (.80) (1.54) (1.35) (1.27) (1.58) (1.94) (1.01)

Peanut Butter/Sugar -. 0389 -. 0364 -. 0681 -. 0535 .0015 .0015 .0012 .0007
(1.04) (.97) (1.72) (1.34) (4.93) (4.93) (3.61) (2.03)

Intercept .390 .611 .814 .701 .439 1.01 .457 .470
(3.03) (1.97) (2.14) (1.84) (2.73) (2.98) (1.07) (1.14)

R2 .0779 .0777 .0856 .0899 .0711 .0684 .0963 .1268

F 5.78 5.76 4.96 5.09 5.74 5.51 5.42 7.22

Hausman Test of Exogeneity of .88 .08
Household Expenditure (null) p >35 p >.90

*Variable treated as endogenous and instrumented as reported in Appendix Table D-1.

rates being 3.4 higher in Ghana, but only 2 percentage points higher in COte d'Ivoire where it is not
statistically significant.

The effect of community-level distance to clinic suggests that in Cote d'Ivoire improved access to
the health clinics (or doctors) is negatively associated with levels of child mortality. The mean distance
for the sample is 12 kilometers, and the standard deviation is 18. According to the estimated coefficient
in regression (3) that controls for region and ethnicity, a community with a health clinic 18 kilometers
further away could expect to have a child mortality rate 1.9 percentage points higher in Cote d'Ivoire.
In Ghana the clinic distance is not significant, but greater distance to a permanent market is positively
associated with child mortality. A standard deviation increase in this distance to market by 11 kilometers
is associated in Ghana with a 1.6 percentage point increase in child mortality rates. The one variable that
is sensitive to the inclusion of the region-ethnicity controls is the state level public health expenditures
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in Ghana. The substantial regional variation in health expenditures per capita are largely captured by the
inclusion of regional and ethnic variables. According to regression (2), a standard deviation increase in
the per capita level of government public health expenditures in a state (95 cedis) is associated with a
reduction in child mortality of 1.1 percentage points.

Regression (4) in Table 7 includes the sample cluster's average child mortality rate (calculated for
each woman by excluding her experience from the cluster average for the other 15 women) as an
explanation for the individual woman's child mortality rate. These community "fixed effects" are, not
surprisingly, statistically significant in both countries. In Cote d'Ivoire they suggest that doubling the
community's average child mortality rate increases child mortality by 3.7 percentage points. In Ghana
the community "fixed effect" is much more significant (i.e. t= 8.86 versus 2.99). A doubling of the
cluster child mortality rate is associated with an increase in child mortality of 8.0 percentage points. This
community effect suggests there are important community differences in child health that are not
explained by our variables. However, our preferred model for drawing policy interpretations is that of
regression (2) or (3). Regression (4) with the cluster unobserved fixed effects does not inform us about
the specific effect of observed community structural variables that are important.

As in the reduced form regressions, the mother's height continues to be related to lower child
mortality in Ghana, although this relationship is not significant in CMte d'Ivoire. The large differences
in child mortality associated with mother's education observed in Tables 3 and 4 diminish in these
regressions, presumably because other factors are being controlled that are correlated with maternal
education.
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7. ENDOGENEITY OF CHILD MORTALITY AND CONSUMPTION IN THE
FERTILITY REGRESSION

The Hausman exogeneity test also rejects the null hypothesis that household income is exogenous in
the fertility regression (Table 8). The estimates in regression (2) of Table 8 are, therefore, preferred to
those in regression (1). In regression (3) we also treat child mortality as an endogenous determinant of
fertility. We exclude from the fertility equation community health variables and food prices, which are
used to predict child mortality as a regressor."8 The estimates in specification (3) are obtained by two-
stage least squares; standard errors have been corrected to take into account that income and child
mortality variables are predicted. In both C6te d'Ivoire and Ghana the Hausman test does not reject the
exogeneity of child mortality at the 5 percent level of confidence, but exogeneity is rejected at the 10
percent level (Cf. bottom row Table 8). The regression coefficient on the child mortality rate as an
exogenous variable implies that in CMte d'Ivoire a doubling of child mortality is associated with a woman
having .18 more children, whereas in Ghana the woman is expected to have .09 more children. In both
countries, the fertility replacement response to child mortality is between 10 and 20 percent, somewhat
smaller than estimated in most other studies of fertility and child mortality. If we do not accept the
guidance of the Hausman test, and nonetheless treat child mortality as endogenous (specification (3)), the
estimated response coefficient on predicted child mortality becomes statistically insignificant and changes
sign in Cote d'Ivoire. In Ghana, however, the response coefficient increases 1.4 fold and remains
statistically significant at the 5 percent level. According to this estimate for Ghana in regression (3), a
doubling of child mortality is associated with an increase in fertility of .21 children, which would imply
that women compensate through their fertility replacement and expectation responses for about a third
of their child deaths. This magnitude of response of fertility to child mortality is within the range
estimated by other studies of Asian and Latin American populations (Schultz, 1993).'9

Most of the other determinants of fertility in the reduced-form regressions (Table 5) show similar
results in the structural regressions reported in Table 8. Education of women beyond the first five years
of primary school is associated with reduced fertility, with the decreases in fertility per year of schooling
being larger in C6te d'Ivoire than Ghana. The effects of household assets and woman's height on fertility
in C6te d'Ivoire are diminished when household income is treated as endogenous, because income itself
is correlated with assets and height. Rural fertility is still markedly higher than urban fertility in C6te
d'lvoire, but not in Ghana when controls are included for women's education and endogenous household
income. Rural-urban migrants continue to report distinctly lower fertility in Cote d'Ivoire whereas in
Ghana the differences in fertility between migrants and non migrants are unimportant, suggesting more

'The prediction equation for child mortality is regression (3) in Table 7.

"A regression not reported in Table 8 used the predicted child mortality rate obtained from regression (4) in
Table 7 that included the cluster fixed effect. Woman in both countries have lower fertility in the clusters that have
for unexplained reasons higher child mortality rates. This surprising pattem could be accounted for by cluster level
unobserved child health effects that also contribute to women's subfecundity, as for example might occur with
regional disparities in sexually transmitted diseases. We have no way to test what might be behind these unobserved
cluster fixed-effects in child mortality.
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Table 8

Regressions on Number of Children Ever Born, for all
Women over age 15

Explanatory variables C6te d'lvoire (1) Ghana

IL (1) (2) (3) (4) (1 2 3 4

________________________:________ A. Individual and Household Variables ___________________________

Woman's completed years of
schooling: [nonel'

Primary .0168 -. 0415 -. 0502 -. 0729 -. 0303 -. 0262 -. 0217 -. 0337
(.45) (.99) (1.9) (1.63) (1.25) (1.06) (.87) (1.28)

Middle -. 222 -. 309 -. 292 -. 288 -. 175 -. 156 -. 150 -.152
(2.47) (3.23) (3.04) (2.92) (4.46) (3.87) (3.70) (3.39)

Secondary or more -.257 -. 342 -. 364 -.371 -.131 -. 101 -. 111 -. 0742
(2.56) (3.23) (3.42) (3.41) (3.97) (2.90) (3.09) (1.87)

Woman's Height (In m) 2.85 1.82 1.60 1.36 .315 .598 .738 .136
(1.89) (1.16) (1.02) (.82) (.31) (.57) (.70) (.10)

Household Assets (x10-') 186. 76.5 101. 78.4 .0063 .0173 .0222 .0042
(1.58) (.61) (.80) (.60) (.13) (.41) (.51) (.09)

Annual Household Expenditures .225 1.04* .862* 1.01* -.0557 -. 588* -. 505* -. 911*
per Adult (In) (2.51) (3.82) (3.07) (2.90) (.84) (2.90) (2.35) (3.28)

Child Mortality Rate 1.07 1.10 -2.36* -3.69* .570 .541 1.31* -1.62*
(4.36) (4.36) (1.62) (1.80) (3.59) (3.36) (1.90) (.64)

Rural-Urban Migrant for more than -. 228 -. 255 -. 248 -. 251 -. 0335 -. 0250 -. 0268 .0043
five years (2.54) (2.77) (2.69) (2.66) (.62) (.46) (.49) (.07)

Woman's Age [15-24]
25-29 .867 .758 .800 .747 .811 .852 .830 .970

(3.90) (3.30) (3.46) (3.17) (4.94) (5.10) (4.94) (5.52)

30-34 1.88 1.78 1.86 1.86 1.92 1.99 1.96 2.10
(8.18) (7.51) (7.75) (7.61) (11.7) (11.8) (11.6) (11.8)

35-39 3.20 3.12 3.22 3.19 2.74 2.74 2.75 2.78
(13.2) (12.6) (12.8) (12.3) (15.8) (15.6) (15.7) (15.6)

40-49 3.61 3.61 3.71 3.73 4.25 4.18 4.20 4.18
(16.1) (15.8) (15.9) (15.5) (25.7) (24.6) (24.6) (23.7)

50 or more 3.47 3.53 3.75 3.83 4.22 4.15 4.18 4.10
(15.5) (15.4) (15.1) (14.1) (15.9) (14.3) (14.4) (13.5)

B. Current Residence/Ethnicity/Religion of Individual

Rural .240 .634 .819 .0855 -.0401 -. 0379
(1.39) (2.96) (3.60) (.86) (.36) (.34)

Other Urban/Coast Urban .552 .328
(1.91) (1.29)

Forest EastlCoast Rural 1.44 .690
l___________________________________ (3.62) (2.03)

(continued on next page)
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Explanatory variables C6te d'lvoire Ghana

__ __ _ __ __ _ ___ (1) (2) (3) (4) (1) (2) (3) (4)

Forest West/Forest Urban 1.42 -. 0160
(2.95) (.06)

Savannah/Forest Rural 1.25 .208
(3.05) (.67)

- /Savannah Urban .631
(1.96)

- /Savannah Rural -. 042
(.13)

Ethnicity/Language:
Akan/Ewe .028 -. 573

(.16) (2.46)

Krou/Ga-Adangbe -. 254 - .661
(.91) (2.49)

Mande-North/Dagbani - .120 .793
(.51) (2.74)

Mande-South/Hausa .0907 .036
(.43) (.11)

Voltaic/N zema -. 277 -. 415
(1.03) (.92)

Other Ethnic and Foreign .140
(.92)

Religion:
Muslim .265

(1.15)

Christian .0304
(.13)

Traditional and other .187
l__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ____ ____ _(.8 9 )

C. Community Variables

Share of Acreage in Tree Crops .629 .559 .426 -. 0395 .0053 .167 .203 -. 137
(3.06) (2.65) (1.95) (.15) (.03) (.84) (1.01) (.48)

Distance to Market -. 0082 -. 0077 -. 0122 -. 0127 .0166 .0180 .0166 .0193
(.60) (.55) (.87) (.77) (2.53) (2.69) (2.44) (2.18)

Rainfall (cm/yr) -. 0091 -. 0115 -. 0126 -.0116 .0162 .0127 .0133 .0037
(2.74) (3.29) (3.57) (2.24) (4.77) (3.49) (3.63) (.60)

D. Prices in Community

Manioc/Cassava if -. 199 || .0002
II (.126) fl (.01)

Bananas/Maize -2.25 .0080
(1.39) j (1.08)

(continued on next page)
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Explanatory variables C6te d'lvoire Ghana

(1) (2) (3) (4) (1) (2) (3) (4)

Fish/Fish -. 818 .0008
(2.05) (1.95)

Beef/Eggs .178 -.0071
(.23) (.30)

Palm Oil/Antibiotics -. 175 .029
(.83) (.28)

Peanut Butter/Sugar .0158 .0035
(.04) (.87)

Intercept -. 480 -10.0 -7.24 -8.57 2.33 8.57 7.36 13.1
(.36) (3.05) (2.07) (1.82) (2.49) (3.52) (2.78) (3.76)

R2 .266 .260 .255 .259 .418 .412 .412 .417

F 41.1 39.9 38.8 21.5 95.6 93.4 93.2 43.3

Hausman Test of the Exogeneity of (3.29) (1.88) (2.83) (1.92)
Household Expenditure and Child p p <.06 p p <.06
Mortality (null) <.001 <.005

*Variable treated as endogenous and instrumented as reported in Appendix Table D-2.

mobility and integration of the rural and urban economy from the point of view of fertility motivations
in the latter country.0 There still remains a tendency for fertility to be higher in more remote Ghanaian
villages where the distances to markets are greater. Rainfall, which is higher in the Southern parts of
both countries, is associated with lower fertility in CMte d'lvoire but with higher fertility in Ghana. In
Ghana, rainfall may be associated with proximate determinants of fertility associated with
region/ethnicity, for the groups in the north are reported to have lengthier abstinence following a birth
and thus to have lower fertility than those in the south. The effect disappears, it may be noted, when the
region/ethnic effects are included in the model. In CMte d'lvoire rainfall may be merely distinguishing
the more developed south from the less developed north. Communities with a larger fraction of land
planted in tree crops exhibit higher fertility in Cote d'Ivoire but not in Ghana. The effect of tree crops
is believed to represent the more capital intensive export crop areas that have higher incomes and
nonhuman wealth. The general pattern noted earlier is for wealth and income of households to be
associated with higher fertility in Cote d'lvoire, whereas in Ghana, we have pointed out that wealth does
not translate so readily into increased fertility.2"

Table 9 divides the sample between rural and urban residents and focuses on only women in the age
groups 25-34 and 35-49, for whom it is reasonable to assume that the number of children ever born is
a good proxy for lifetime completed fertility. Education of women always has a negative effect on
fertility when it is statistically significant. The coefficient on education vacillates considerably in these

'The potential endogeneity of migration could also introduce bias into these estimates. But omitting the migrant
variable from either or both the child mortality and fertility equations did not change other relationships notably.

2"1 t is also noted in Appendix D that clusters where tree crops dominate agriculture are high income regions in
C6te d'lvoire, but not in Ghana. This is explained in terms of the age of planting and productivity.
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smaller subsamples, given that few older women are educated (see Figure 1 and Table 2), urban women
25 to 34 exhibit the clearest evidence that an additional year of post primary schooling is associated with
a reduction in parity of .2 to .3 children in Cote d'Ivoire and .05 to .15 children in Ghana. The point
estimates for these coefficients do not change greatly for the older women, but as expected, the precision
of our estimates decreases.

The positive effect of household expenditures on fertility is evident in both the rural and urban
populations of Cote d'Ivoire, for both women ages 25-34 and 35-49. The effect of a doubling of
household expenditures is to increase fertility by 1.5 children in rural areas, and by .83 children in urban
areas. The negative effect of household expenditures on fertility in Ghana is evident only in urban areas.
But the responsiveness of fertility to expenditures in the urban sample of Ghanaian women age 35-49 is
substantial--a doubling of household expenditures per adult is associated with a decrease in urban
Ghanaian fertility of 1.3 children. If we assume that these cross sectional associations are a valid basis
for forecasting change over time, growth in urban incomes should contribute to a marked fertility decline
in Ghana, but not in Cote d'Ivoire. Expanding women's education, on the other hand, should contribute
to perceptible decreases in fertility in both countries.

In the rural and urban subsamples, child mortality is again positively associated with fertility at all
age subsamples. It borders on statistical significance in the older rural and younger urban samples (at
the 5 percent level in a one-tailed t test) in Cote d'Ivoire, and in the older rural and both urban samples
in Ghana. The implied replacement rates of births to exogenous child mortality rates are about one-fifth,
somewhat higher than previously estimated across all ages in regression (2) for Ghana in Table 8.

Rural to urban migrants in Cote d'Ivoire have .53 fewer children than other urban natives, as shown
in regression (4) for urban women age 35 to 49. Rural-urban migrants have only slightly lower (-.13)
fertility than other urban residents in Ghana. Thus, the continuation of urbanization is likely to contribute
to a national decline in fertility in Cote d'Ivoire, but have little effect on fertility in Ghana, controlling
for the educational attainment, etc. of the migrants. Overall, the disaggregation of the sample by age and
rural/urban areas confirms the earlier findings based on the age aggregated fertility functions, and gives
us more confidence in our interpretation of the aggregate differentials in fertility22.

'Similar disaggregated estimates were calculated for the child mortality equation within age and rural/urban
subsamples without revealing any new relationships. Also all analyses were performed with the child mortality from
birth to the fifth birthday replaced by two death rates: in the first year of life (infant mortality) and from the first
to fifth birthday. Again few new results emerged. Although about seven percent of the variance in child mortality
is explained by our exogenous variables, only 4 to 5 percent of the variance in infant and 1-4 mortality is explained.
There is some suggestion that fertility responds more strongly to infant mortality than to age 1-4 mortality. This
is particularly clear in the C6te d'Ivoire sample. The greater replacement rate for infant mortality than for age 1-4
mortality would be consistent with there being an involuntary fertility replacement effect of the cessation of breast
feeding an infant who died on the length of the mother's subsequent birth interval due to shortening of her period
of postpartum amenorrhea.



46

Table 9

Regressions on Children Ever Born for Women
Age 25-34 and 35-49, by Rural and Urban Residence

Cote d'lvoire Ghana

(1) (2) (3) (4) (1) (2) (3) (4)

Rural Urban Rural Urban

A. Individual and Household Variables

Woman's completed years of schooling:
[none]'

Primary .0487 -. 115 .001 -.190 -.0257 .0220 -. 0390 -.0784
(.74) (.46) (.01) (1.37) (.60) (.23) (1.15) (1.22)

Middle -1.20 none -. 249 -.259 -.123 -. 13 -. 160 -. 168
(1.08) (2.79) (.92) (.071) 3 (3.19) (1.55)

(.75)

Secondary 2.53 none -.313 -.231 -1.44 -. 15 -.0527 -.0456
(.56) (2.89) (1.30) (1.07) 6 (1.18) (.72)

(1.00)

Woman's Height (In m) .438 1.95 -.656 5.84 -2.09 -. 07 -.0066 3.07
(.14) (.51) (.24) (1.03) (1.04) 42 (.00) (1.17)

(.02)

Household Assets (x104) 436. -. 1590 -58.7 -.1730 .0078 .0732 .0687 -. 117
(2.33) (1.41) (.19) (1.26) (.81) (.29) (1.27) (1.40)

Child Mortality Rate (exogenous) .513 1.06 .929 .564 .198 1.04 .562 .988
(1.26) (1.60) (1.84) (.54) (.79) (1.77) (2.59) (1.84)

Annual Household Expenditures .204* 2.22* .469* 1.16* -. 0962 .0307 -. 524* -1.85*
per Adult (In) (endogenous) (.54) (3.16) (1.57) (1.79) * * (2.05) (3.64)

(.33) (.05)

Rural-Urban Migrant -.0156 -. 530 -.0487 -. 129
(.16) (2.67) (.79) (1.26)

Woman's Age in years .206 .0530 .234 .225 .261 .194 .211 .117
(5.26) (1.39) (6.55) (2.49) (9.76) (6.58) (9.46) (4.66)

Distance to Market .0025 -. 0085 .0156 .0235 .0099 .0060
(.12) (.28) (1.67) (1.25) (.78) (.30)

RainfaUl (cm/yr) -. 0012 -. 0206 -. 0145 -. 0247 .0195 -. 01 .0225 .0052
(.18) (2.27) (2.58) (2.08) (2.06) 66 (2.59) (.52)

(.99)

Share of Acreage in Tree Crops -.673 .328 .180 1.16 -.0912 .989 -.0847 -.0113
(1.44) (.43) (.56) (1.19) (.05) (1.34) (.30) (.02)

Intercept -3.83 -21.4 -6.86 -12.9 -2.49 -1.3 3.60 21.6
(.75) (2.41) (1.78) (1.52) (.74) 5 (1.23) (3.10)

(.19)

R2 .139 .046 .181 .140 .212 .166 .206 .231

F 4.20 2.22 6.67 3.13 10.6 6.28 14.2 13.9

Sample Size (n) 299 428 343 224 445 360 670 569

*Variable treated as endogenous and estimated by instrumental variable methods according to the specification reported in Appendix Table D-2,
but with the same subsample.
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8. CONCLUSIONS

Fertility is somewhat higher in CBte d'Ivoire than in Ghana and appears not to have changed much
in recent years in either country. Child mortality is also high in both countries. We estimated that about
16 percent of all children die before their fifth birthday, but the child mortality rate is substantially higher
in rural than the urban areas. In Cote d'Ivoire the rural is almost twice the urban rate, whereas in Ghana,
it is about one-third higher. The child mortality rate in Cote d'Ivoire has only recently declined to its
current levels. Our results indicate that child mortality levels fell earlier in Ghana but have stagnated at
the current levels for some time.

Women's education is strongly related to fertility in the two countries. The attainment of education
levels beyond the primary school is associated with substantially lower fertility, suggesting that an
expansion in women's education will contribute to declines in fertility. However, other measures of
wealth and socioeconomic status appear to have opposite effects on fertility in the two countries. In CMte
d'lvoire, income, assets and health are positively related to fertility, while in Ghana they have
insignificant negative effects. Household expenditures per adult, a proxy for permanent income, affects
fertility positively in COte d'Ivoire and negatively in Ghana when treated as an endogenous variable, as
our analysis suggests is appropriate. These income effects on fertility are substantial in magnitude, except
perhaps in rural Ghana. The mother's height and the household's assets also tend to be positively,
although weakly, associated with fertility in Cote d'Ivoire and negatively related in Ghana.

These variables are undoubtedly measured with error and are related to other determinants we could
not measure, limiting the confidence we can attach to any particular coefficient or regression result. It
is also risky to infer how time trends will evolve in a society from cross-sectional patterns. But the
differences in the relationships between the two countries suggest to us that Ghana is at a later stage in
the demographic transition than CMte d'Ivoire. For example, in Cote d'Ivoire increments to household
wealth appear to stimulate higher fertility, while in Ghana there is no longer a tendency to invest family
wealth by having more children. Perhaps because of the early diffusion of educational facilities, and
more widespread urbanization, rural household are more integrated into the national market in Ghana.
We observe that rural-urban migration and rural-urban residence are less important in Ghana than in Cote
d'Ivoire for understanding fertility. Urbanization is likely to lower national fertility in Cote d'Ivoire but
be a less important factor in the pace of Ghana's demographic transition. In Ghana, parents appear more
inclined to invest in the quality (health and education) as opposed to the quantity of their children.
Increased personal incomes in Cote d'lvoire may thus offset, rather than reinforce, the fertility-reducing
effect of expanding women's education. Conversely, income growth in Ghana may strengthen the effect
of women's education on reducing childbearing and facilitate the further reduction in child mortality.

One objective of this study is to show the policy implications of the relationships between child
mortality and fertility. There was only weak statistical support for treating child mortality at the
household level as endogenous to the process determining fertility. Our failure to show endogeneity of
child mortality probably reflects our inability to explain very well child mortality rates by observable
indicators of community health conditions. When child mortality is treated as an exogenous variable, our
estimates indicate that a reduction of five child deaths would lead to a decrease in fertility of one birth.
We have, however, found that the community's average experience of child mortality is still an important
predictor of the household's child mortality, suggesting that there remain significant unobserved
community factors that lower child mortality in the two countries. Future research may uncover some
of these currently unobserved factors responsible for the heavy toll of child mortality and demonstrate
how practical public policy interventions can moderate them.
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Research seeking to explain child mortality should focus on collecting community level information
on the character and quality of health care providers to assess quantitatively what specific policies,
programs, and pricing schemes are most effective in improving child health. Some of the potentially
relevant data are already collected from new census tabulations in CMte d'Ivoire. Matching these to LSMS
survey data may assist in the design of health priorities to increase child survival and lower fertility.

The community characteristics we have examined explained only a small fraction of the variation in
a woman's child mortality rate. Increased distance to a clinic in C6te d'Ivoire, for example, is associated
with higher child mortality. This pattern suggests that reductions in child survival are likely if the access
to, or availability of, medical care for the remote rural population can be improved.

Child mortality in Ghana is quite sensitive to local economic and price conditions, suggesting that
improvements in the private economy should benefit child heath. In fact, such economic improvements
may be prerequisites to undertaking the local investments in sanitary conditions and health environments.
There is substitutability of education and the provision of sanitation and development infrastructure. For
example, in Ghana the provision of protected water supplies for a larger fraction of the households
benefits most strongly the prospects for child survival among more educated mothers. Extending water
supplies without educating mothers does little too lower child mortality (Table 6). Child mortality in
Cote d'lvoire shows less responsiveness to the local conditions, but may be improved by more immediate
access to medical care. The average distance to a clinic or doctor in Cote d'Ivoire is nearly three times
the distance in Ghana. The estimated role of female education in determining child mortality is smaller
in Cote d'Ivoire, where relatively few women are educated, but it is a distinct factor in Ghana. Further
development of women's education in both countries is likely to play a significant role in bringing child
mortality under control and slowing population growth.
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APPENDIX A

Appendix Table A-la reports the average number of children ever born for all women in the CILSS
1985-87, without excluding women who had no birth five years before the survey. These women are
divided into those currently residing in rural and urban areas in Tables A-lb and A-ic, respectively.
Appendix Tables A-2a, A-2b, and A-2c provides the samne information for all women responding to the
reproductive module in the GLSS in 1987-88 and 1988-89. These unrestricted samples provide a basis
for comparing the CILSS and GLSS figures on fertility to those reported in other surveys, particularly
for younger women.

The cross tabulations of age, education and fertility and child mortality from the 1980 Ivorian
Fertility Survey (IFS) and the 1979 Ghana Fertility Survey (GFS) are presented in Appendix Tables A-3,
A-4, A-5 and A-6. In Appendix Table A-3a, the IFS 1980 estimate of the overall mean children ever
born of 5.14 for Cote d'Ivoire is little different from the mean of 5.49 estimated from the 1985-87 CILSS
(Table 2a). There, however, appear to have been some change in the health situation of children in the
Eighties. The IFS estimate of the child mortality rate of 24 percent is much higher than the 16 percent
obtained from the later CILSS. There is also a positive association between age and child mortality in
the IFS although it is less pronounced than that observed in the CILSS data. The child mortality rate for
ages 15-24 through to the 35-39 age group is between 21 and 23 percent. It increases to 28 percent in
the 40-52 age group.

The results for the urban and rural samples, shown in Appendix Tables A-3b and A-3c, also indicate
that although fertility may have remained stable, the evidence of a decline in child mortality is plausible.
In the urban estimates shown in Appendix Table A-3b, the child mortality rate of 20 percent is
appreciably higher than that from the comparable CILSS sample of 11 percent. In the Appendix Table
A-3c, the child mortality estimate for the rural sample of 26 percent is also higher than the 20 percent
obtained from the CILSS. There is also an increase in the child mortality rates with age in the rural and
urban samples. Education is negatively associated with fertility and child mortality in all the three
samples of the IFS. Schooling of about 4 years appears to be associated with a large decline in children
ever born among women over age 30 and in child mortality.

Appendix Tables A-5a-c present the analysis of the 1979 GFS. The estimate of mean children ever
born of 4.84 is little different from the subsequent GLSS estimate of 4.73 for 1987-89. There is also
evidence of stagnation in child mortality levels in the period compared. The child mortality rate of 12
percent from the 1979 GFS is, actually, lower than the estimate of 16 percent from the GLSS. In
addition, there is little association of age with child mortality. The child mortality rate for the youngest
age group is, in fact, a little higher than that for the 25-29 and 30-39 age groups. The urban and rural
subsamples exhibit the same general findings (see Appendix Tables A-5b and A-5c). The child mortality
level in the urban subsample is 17 percent and in the rural is 14 percent compared with the comparable
estimates of 14 and 18 percent in the respective subsamples of the GLSS. Age is not related to child
mortality in all three samples but the education, fertility and child mortality relationships remain.

Appendix Table A-7 and A-8 present data from the Ghana Demographic and Health Survey (GDHS)
of 1988 which was conducted at about the same time as the GLSS and in fact used the same primary
sampling frame (Ghana Statistical Service, 1989:4). The overall estimate of children ever born of 4.95
is similar to the GLSS's estimate of 5.11. The estimate of child mortality of 16 percent is also equivalent
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to the GLSS's estimate. There is no evidence of an association between age and child mortality in all
the three subsamples for the GDHS. Once again, the education has negative relationships with fertility
and child mortality in all the three subsamples.
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Appendix Table A-la

Children Ever Born by Years of Schooling and Maternal Age: 1985-87
COte d'lvoire. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.44 1.13 .92 .62 1.18
N (441) (85) (346) (29) (901)

25-34
CEB 4.03 4.06 3.72 1.50 3.81
N (503) (47) (199) (46) (795)

35-49
CEB 6.25 5.79 5.31 3.57 6.16
N (658) (14) (42) (7) (721)

50+
CEB 6.21 7.67 6.00 . 6.22
N (503) (3) (4) . (510)

Total
CEB 4.70 2.62 2.21 1.37 4.00
N (2105) (149) (591) (82) (2927)

Source: CILSS

Appendix Table A-lb

Children Evern Born by Years of Schooling and Maternal Age: 1985-87
Urban C6te d'lvoire. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.31 .94 .80 .62 .98

N (179) (47) (268) (29) (523)

25-34
CEB 3.72 3.96 3.62 1.45 3.48
N (216) (26) (162) (44) (448)

3549
CEB 5.88 6.20 5.00 3.57 5.68
N (202) (5) (39) (7) (253)

50+
CEB 5.55 7.67 6.00 . 5.60

N (141) (3) (4) . (148)

Total
CEB 4.07 2.48 2.16 1.34 3.16
N (738) (81) (473) (80) (1372)

Source: CILSS
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Appendix Table A-lc

Children Ever Born by Years of Schooling and Maternal Age: 1985-87
Rural Cote d'lvoire. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.52 1.37 1.32 . 1.47

N (262) (38) (78) . (378)

25-34
CEB 4.26 4.19 4.16 2.50 4.24

N (287) (21) (37) (2) (347)

35-49
CEB 6.41 5.56 9.33 . 6.41

N (456) (9) (3) . (468)

50+
CEB 6.47 . . 6.47

N (362) . . (362)

Total
CEB 5.04 2.79 2.42 2.50 4.74

N (1367) (68) (118) (2) (1555)

Source: CILSS

Appendix Table A-2a

Children Even Born By Years of Schooling and Maternal Age: 198749
Ghana. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.21 .96 .80 .24 .91

N (433) (114) (749) (79) (1375)

25-34
CEB 3.64 3.67 3.04 1.81 3.25

N (525) (122) (715) (75) (1437)

35-49
CEB 6.59 5.83 5.23 3.42 6.00

N (590) (69) (274) (48) (981)

50+
CEB 6.31 0.00 2.67 . 6.08

N (71) (1) (3) . (75)

Total
CEB 4.18 3.13 2.42 1.58 3.17

N (1619) (306) (1741) (202) (3868)

Source: GLS
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Appendix Table A-2b

Children Ever Born by Years of Schooling and Maternal Age: 1987-89
Urban Ghana. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.11 .93 .71 .24 .77
N (179) (59) (506) (70) (814)

25-34
CEB 3.72 3.63 2.86 1.79 3.07
N (237) (75) (516) (70) (898)

35-49
CEB 6.43 5.67 4.91 3.26 5.61
N (303) (45) (212) (42) (602)

50+
CEB 5.29 0.00 1.00 . 4.98
N (41) (1) (2) . (44)

Total
CEB 4.27 3.23 2.33 1.53 2.96
N (760) (180) (1236) (182) (2358)

Source: GLSS

Appendix Table A-2c

Children Ever Born by Years of Schooling and Maternal Age:
Rural Ghana 1987-89. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.28 .98 .97 .22 1.10

N (254) (55) (243) (9) (561)

25-34
CEB 3.58 3.74 3.52 2.20 3.56

N (288) (47) (199) (5) (539)

35-49
CEB 6.76 6.13 6.31 4.50 6.61

N (287) (24) (62) 6 (379)

50+
CEB 7.70 6.00 . 7.65

N (30) (1) . (31)

Total
CEB 4.10 2.99 2.64 2.00 3.49

N (859) (126) (505) (20) (1510)

Source: GLSS
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Appendix Table A-3a

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1980 Cote d'lvoire World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Ane None 14 5-10 11+ Total

15-24
CEB 2.92 3.11 2.92 2.00 2.92

CM-5- 0.26 0.22 0.13 0.43 0.23
Nb (316) (38) (110) (7) (471)

25-29
CEB 3.84 3.77 3.59 3.20 3.79

CM-5 0.24 0.36 0.17 0.10 0.23
N (624) (47) (110) (15) (796)

30-34
CEB 5.10 4.67 4.76 4.00 5.06
CM-5 0.22 0.21 0.18 0.02 0.21

N (629) (15) (41) (11) (696)

35-39
CEB 6.13 4.78 5.44 3.50 6.08
CM-5 0.25 0.22 0.03 0.00 0.24

N (545) (9) (9) (1) (565)

40-52
CEB 7.07 7.73 7.55 2.00 7.08
CM-5 0.28 0.25 0.05 0.00 0.28

N (830) (11) (11) (1) (853)

Total
CEB 5.35 4.11 3.71 3.19 5.14
CM-5 0.25 0.28 0.15 0.13 0.24

N (2944) (120) (281) (36) (3381)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.
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Appendix Table A-3b

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1980 Urban Cote d'lvoire World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 2.84 3.00 2.76 2.17 2.81

CM-5' 0.24 0.16 0.11 0.50 0.20
Nb (113) (19) (68) (6) (206)

25-29
CEB 3.72 3.75 3.56 3.31 3.68

CM-5 0.20 0.32 0.20 0.12 0.21
N (236) (20) (62) (13) (331)

30-34
CEB 4.93 4.67 4.59 4.10 4.85
CM-5 0.19 0.08 0.18 0.02 0.18

N (212) (6) (29) (10) (257)

35-39
CEB 5.62 5.00 5.00 3.50 5.57
CM-5 0.20 0.25 0.05 0.00 0.19

N (165) (2) (6) (2) (175)

40-49
CEB 6.79 7.57 7.33 2.00 6.82
CM-5 0.25 0.16 0.05 0.00 0.23

N (194) (7) (9) (1) (211)

Total
CEB 4.88 4.13 3.67 3.31 4.62
CM-5 0.21 0.21 0.15 0.15 0.20

N (920) (54) (174) (32) (1180)

Notes:

a. Children bom at least five years ago who died before reaching their fifth birthday, divided by the number of children
bom at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.



63

Appendix Table A-3c

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1980 Rural Cote d'lvoire World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 2.97 3.21 3.17 1.00 3.01

CM-5' 0.26 0.29 0.15 0.00 0.25
Nb (203) (19) (42) (1) (265)

25-29
CEB 3.91 3.78 3.63 2.50 3.87
CM-5 0.25 0.39 0.14 0.00 0.25

N (388) (27) (48) (2) (465)

30-34
CEB 5.19 4.67 5.17 3.00 5.18

CM-5 0.23 0.29 0.18 0.00 0.23
N (417) (9) (12) (1) (439)

35-39
CEB 6.35 4.71 6.33 . 6.32
CM-S 0.26 0.21 0.00 . 0.26

N (380) (7) (3) . (390)

40-52
CEB 7.16 8.00 8.50 . 7.17
CM-5 0.29 0.40 0.05 . 0.29

N (636) (4) (2) (642)

Total
CEB 5.56 4.09 3.79 2.25 5.42
CM-5 0.26 0.33 0.14 0.00 0.26

N (2024) (66) (107) (4) (2201)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.
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Appendix Table A-4a

Children Ever Born by Years of Schooling and Maternal Age:
1980 CMte d'Ivoire World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 1.25 1.41 0.99 0.88 1.19

N (1713) (194) (619) (50) (2576)

25-29
CEB 3.39 3.34 3.22 2.42 3.34
N (752) (56) (130) (24) (962)

30-34
CEB 4.82 3.65 4.60 3.07 4.74
N (669) (20) (43) (15) (747)

35-39
CEB 5.90 4.78 5.44 3.50 5.87
N (567) (9) (9) (2) (587)

40-49
CEB 6.77 7.08 7.55 2.00 6.78
N (868) (12) (11) (1) (892)

Total
CEB 3.75 2.27 1.68 1.71 3.35
N (4569) (291) (812) (92) (5764)
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Appendix Table A4b

Children Ever Born by Years of Schooling and Maternal Age:
1980 Urban COte d'Ivoire World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Ag~e None 1-4 5-10 11+ Total

15-24
CEB 1.20 1.34 0.88 .87 1.09
N (670) (90) (400) (47) (1207)

25-29
CEB 3.20 3.57 3.16 2.48 3.17
N (298) (21) (75) (21) (415)

30-34
CEB 4.56 3.50 4.39 3.07 4.44

N (231) (8) (31) (14) (284)

35-39
CEB 5.34 5.00 5.00 3.50 5.31
N (174) (2) (6) (2) (184)

40-52
CEB 6.50 7.57 7.33 2.00 6.55

N (203) (7) (9) (1) (220)

Total
CEB 3.21 2.24 1.58 1.71 2.73

N (1576) (128) (521) (85) (2310)
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Appendix Table A-4c

Children Ever Born by Years of Schooling and Maternal Age:
1980 Rural Cote d'lvoire World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 1.28 1.47 1.19 1.00 1.28

N (1043) (104) (219) (3) (1369)

25-29
CEB 3.51 3.20 3.31 2.00 3.46

N (454) (35) (55) (3) (547)

30-34
CEB 4.96 3.75 5.17 3.00 4.93

N (438) (12) (12) (1) (463)

35-39
CEB 6.14 4.71 6.33 6.12

N (393) (7) (3) (403)

40-52
CEB 6.85 6.40 8.50 6.85

N (665) (5) (2) (672)

Total
CEB 4.03 2.30 1.86 1.71 3.76

N (2993) (163) (291) (7) (3454)
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Appendix Table A-5a

Children Ever Born and ChUd Mortality by Years of Schooling and Maternal Age:
1979 Ghana World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Aie None 1-4 5-10 11+ Total

15-24
CEB 2.68 2.66 2.56 2.50 2.62

CM-5- 0.14 0.20 0.13 0.50 0.14
Nb (136) (29) (126) (2) (293)

25-29
CEB 3.53 3.25 3.00 2.81 3.28
CM-5 0.11 0.14 0.09 0.05 0.10

N (378) (40) (292) (21) (731)

30-34
CEB 4.57 4.16 3.98 3.16 4.35

CM-5 0.15 0.07 0.08 0.03 0.12
N (477) (51) (180) (25) (733)

35-39
CEB 5.64 5.41 5.05 3.50 5.49
CM-5 0.13 0.09 0.06 0.00 0.12

N (526) (29) (117) (12) (684)

40-49
CEB 6.61 6.68 6.45 4.42 6.55

CM-5 0.15 0.09 0.09 0.04 0.14
N (834) (40) (96) (19) (989)

Total
CEB 5.26 4.46 3.85 3.41 4.84

CM-5 0.14 0.11 0.09 0.05 0.12
N (2351) (189) (811) (79) (3430)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.



68

Appendix Table A-Sb

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1979 Urban Ghana World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 2.62 2.91 2.61 2.50 2.65

CM-51 0.09 0.26 0.09 0.50 0.12
Nb (29) (11) (46) (2) (88)

25-29
CEB 3.50 2.84 2.78 2.75 3.07
CM-5 0.08 0.10 0.08 0.06 0.08

N (101) (19) (122) (16) (258)

30-34
CEB 4.47 3.83 3.80 3.05 4.06

CM-5 0.14 0.06 0.08 0.04 0.16
N (117) (12) (92) (21) (242)

35-39
CEB 5.87 5.86 4.06 3.70 5.42
CM-5 0.13 0.12 0.06 0.00 0.16

N (142) (7) (67) (10) (226)

40-49
CEB 6.28 7.36 5.69 4.25 6.12
CM-5 0.14 0.12 0.07 0.04 0.12

N (190) (11) (48) (12) (261)

Total
CEB 5.15 4.23 3.72 3.30 4.49
CM-5 0.13 0.13 0.08 0.05 0.10

N (579) (60) (375) (61) (1075)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.
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Appendix Table A-Sc

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1979 Rural Ghana World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 2.70 2.50 2.53 . 2.61

CM-5& 0.15 0.17 0.15 . 0.15
Nb (107) (18) (80) . (205)

25-29
CEB 3.54 3.62 3.16 3.00 3.40
CM-5 0.12 0.18 0.10 0.00 0.12

N (277) (21) (170) (5) (473)

30-34
CEB 4.60 4.26 4.16 3.75 4.49
CM-5 0.15 0.08 0.09 0.00 0.13

N (300) (39) (88) (4) (491)

35-39
CEB 5.55 5.27 5.58 2.58 5.53
CM-5 0.13 0.08 0.07 0.00 0.12

N (384) (29) (50) (2) (458)

40-49
CEB 6.70 6.41 7.21 4.71 6.71
CM-5 0.16 0.08 0.11 0.05 0.15

N (644) (22) (48) (7) (728)

Total
CEB 5.29 4.57 3.97 3.78 4.97
CM-5 0.14 0.11 0.11 0.02 0.13

N (1772) (129) (436) (18) (2355)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.
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Appendix Table A-6a

Children Ever Born by Years of Schooling and Maternal Age:
1979 Ghana World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.02 1.03 0.67 0.19 0.77

N (779) (150) (1544) (118) (2591)

25-29
CEB 3.07 2.78 2.51 1.28 2.69

N (473) (55) (402) (81) (1011)

30-34
CEB 4.23 4.12 3.73 2.77 4.04

N (523) (52) (196) (31) (802)

35-39
CEB 5.54 5.00 4.88 3.50 5.36

N (537) (32) (122) (12) (703)

40-49
CEB 6.43 6.36 6.25 4.42 6.37

N (858) (42) (99) (19) (1018)

Total
CEB 4.08 2.87 1.68 1.30 2.97

N (3170) (331) (2363) (261) (6125)
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Appendix Table A-6b

Children Ever Born by Years of Schooling and Maternal Age:
1979 Urban Ghana World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB .99 1.16 0.57 0.19 0.84

N (167) (44) (623) (89) (923)

25-29
CEB 3.13 2.67 2.20 1.29 2.37
N (120) (21) (179) (63) (383)

30-34
CEB 4.15 3.83 3.54 2.76 3.78
N (129) (12) (101) (25) (267)

35-39
CEB 5.69 5.13 4.58 3.70 5.26
N (147) (8) (69) (10) (234)

40-49
CEB 6.10 6.23 5.35 4.25 5.89
N (196) (13) (51) (12) (272)

Total
CEB 4.09 2.81 1.66 1.28 2.57
N (759) (98) (1023) (199) (j2079)
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Appendix Table A-6c

Children Ever Born by Years of Schooling and Maternal Age:
1979 Rural Ghana World Fertility Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.02 0.98 0.73 0.17 0.54
N (612) (106) (921) (29) (1668)

25-29
CEB 3.05 2.85 2.75 1.28 2.88
N (353) (34) (223) (18) (628)

30-34
CEB 4.26 4.20 3.93 2.83 4.18

N (394) (40) (95) (6) (535)

35-39
CEB 5.48 4.96 5.26 2.50 5.42
N (390) (24) (53) (2) (469)

40-49
CEB 6.53 6.41 7.21 4.71 6.55

N (662) (29) (48) (7) (746)

Total
CEB 4.08 2.89 1.70 1.34 3.18
N (2411) (233) (1340) (62) (4046)
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Appendix Table A-7a

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1988 Ghana Demographic and Health Survey. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 2.61 3.16 2.31 . 2.51

CM-5S 0.24 0.22 0.20 . 0.22
Nb (67) (19) (96) . (182)

25-29
CEB 3.43 3.26 3.22 2.00 3.25
CM-S 0.20 0.21 0.12 0.20 0.16

N (246) (47) (293) (28) (614)

30-34
CEB 4.75 4.41 4.24 2.67 4.38
CM-5 0.21 0.18 0.13 0.07 0.16

N (242) (51) (284) (30) (607)

35-39
CEB 5.97 5.56 5.23 3.64 5.59
CM-S 0.18 0.13 0.11 0.08 0.14

N (269) (61) (167) (22) (519)

40-49
CEB 7.21 7.36 6.67 4.00 7.04
CM-5 0.19 0.12 0.11 0.09 0.17

N (499) (70) (129) (18) (716)

Total
CEB 5.57 5.21 4.24 2.94 4.95

CM-5 0.19 0.16 0.13 0.11 0.16
N (1323) (248) (969) (98) (2638)

Notes:

a. Children bom at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region ceUl who had at least one live birth five years prior to the survey.
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Appendix Table A-7b

Children Ever Born and Child Mortality by Years of SchooGng and Maternal Age:
1988 Urban Ghana Demographic and Health Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 2.72 3.20 2.14 . 2.41

CM-5' 0.26 0.30 0.14 . 0.19
Nb (18) (5) (35) . (58)

25-29
CEB 3.55 3.44 3.05 2.00 3.09
CM-5 0.15 0.16 0.12 0.16 0.13

N (33) (18) (92) (16) (159)

30-34
CEB 4.35 4.57 3.78 2.72 3.85
CM-5 0.22 0.21 0.13 0.00 0.14

N (49) (7) (119) (18) (193)

35-39
CEB 5.91 5.24 4.69 3.23 5.07
CM-5 0.16 0.13 0.10 0.03 0.12

N (57) (21) (75) (13) (166)

40-49
CEB 6.70 7.00 5.80 3.67 6.32
CM-5 0.16 0.15 0.10 0.12 0.14

N (137) (24) (69) (12) (242)

Total
CEB 5.56 5.17 3.99 2.83 4.58
CM-5 0.17 0.16 0.12 0.07 0.14

N (294) (75) (390) (59) (818)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region cell who had at least one live birth five years prior to the survey.
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Appendix Table A-7c

Children Ever Born and Child Mortality by Years of Schooling and Maternal Age:
1988 Rural Ghana Demographic and Health Survey. Women Ages 15 and Over

Years of SchooGng

Age None 14 5-10 11+ Total

15-24
CEB 2.57 3.14 2.41 . 2.56

CM-5 0.23 0.19 0.23 . 0.23
Nb (49) (14) (61) . (124)

25-29
CEB 3.42 3.14 3.29 2.00 3.31
CM-5 0.21 0.25 0.12 0.25 0.17

N (213) (29) (201) (12) (455)

30-34
CEB 4.85 4.39 4.58 2.58 4.63
CM-5 0.20 0.18 0.13 0.17 0.17

N (193) (44) (165) (12) (414)

35-39
CEB 5.99 5.73 5.67 4.22 5.83
CM-5 0.18 0.13 0.11 0.15 0.16

N (212) (40) (92) (9) (353)

40-49
CEB 7.40 7.54 7.68 4.67 7.41

CM-5 0.20 0.11 0.13 0.04 0.18
N (362) (46) (60) (6) (474)

Total
CEB 5.58 5.20 4.40 3.10 5.11
CM-5 0.20 0.16 0.13 0.17 0.17

N (1029) (173) (579) (39) (1820)

Notes:

a. Children born at least five years ago who died before reaching their fifth birthday, divided by the number of children
born at least five years prior to the survey.

b. Number of women in the age, schooling and region ceUl who had at least one live birth five years prior to the survey.
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Appendix Table A-8a

Children Ever Born by Years of Schooling and Maternal Age:
1988 Ghana Demographic and Health Survey. Women Ages 15 and Over

Years of Schooling

Age None 1-4 5-10 11+ Total

15-24
CEB 1.02 0.90 0.64 0.28 0.74

N (432) (136) (1066) (82) (1716)

25-29
CEB 2.96 2.62 2.64 1.40 2.65

N (316) (71) (407) (73) (867)

30-34
CEB 4.50 4.33 4.14 2.25 4.18
N (260) (52) (292) (40) (644)

35-39
CEB 5.89 5.56 5.08 3.33 5.47

N (273) (61) (173) (24) (531)

40-49
CEB 7.06 7.15 6.62 4.00 6.92

N (510) (72) (130) (18) (730)

Total
CEB 4.33 3.54 2.28 1.55 3.17

N (1791) (392) (2068) (237) (4488)
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Appendix Table A-8b

Children Ever Born by Years of Schooling and Maternal Age:
1988 Urban Ghana Demographic and Health Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB .91 0.78 0.51 0.23 0.57

N (109) (40) (428) (57) (634)

25-29
CEB 2.89 2.52 2.34 1.37 2.27

N (45) (27) (142) (49) (263)

30-34
CEB 4.22 4.57 3.73 2.33 3.71

N (51) (7) (121) (24) (203)

35-39
CEB 5.62 5.24 4.55 2.80 4.85
N (60) (21) (78) (15) (174)

40-49
CEB 6.43 7.00 5.71 3.67 6.15

N (143) (24) (70) (12) (249)

Total
CEB 4.17 3.44 2.09 1.41 2.68

N (408) (119) (839) (157) (1523)
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Appendix Table A-8c

Children Ever Born by Years of Schooling and Maternal Age:
1988 Rural Ghana Demographic and Health Survey. Women Ages 15 and Over

Years of Schooling

Age None 14 5-10 11+ Total

15-24
CEB 1.05 0.95 0.73 0.40 0.84

N (323) (96) (638) (25) (1082)

25-29
CEB 2.97 2.68 2.80 1.46 2.82

N (271) (44) (265) (24) (604)

30-34
CEB 4.57 4.29 4.44 2.13 4.40

N (209) (45) (171) (16) (441)

35-39
CEB 5.96 5.73 5.51 4.22 5.77

N (213) (40) (95) (9) (357)

40-49
CEB 7.31 7.23 7.68 4.67 7.31

N (367) (48) (60) (6) (481)

Total
CEB 4.38 3.58 2.40 1.81 3.42

N (1383) (273) (1229) (80) (2965)
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APPENDIX B

There are two sources of information on family planning in the first two rounds of the Ghana Living
Standards Survey (GLSS) collected in 1987-1989: the female respondents in the reproduction module
(13), and the health facility survey that can be matched to the cluster closest to where the household
survey respondent resides.

Of the 3792 women of reproductive age interviewed in the GLSS, 907 reported using a contraceptive
method in the last twelve months, many of which were traditional methods. Only 320 women responded
to the question how far away did they have to go to obtain this form of contraception or service. Pills
and foam were mentioned most often as the modern contraceptive method in use, with 150 reporting the
distance to a supplier of pills and 120 to a supplier of spermicide (foam). Some women could also
provide information on the distance to condoms (65), injections (depoprovera) (15), diaphragm (11) and
IUDs (5). Even if one accepted the distance response of one woman as an indicator of access costs for
every woman in her cluster for a particular method, the individual responses would have provided an
indicator of access costs for any single method for only about a fifth of the clusters. This did not seem
a reliable basis for inferring how family planning services were affecting fertility in Ghana.

The other source of data is from the health facility survey, which describes several hundred facilities.
It was possible to identify a facility "near to" 231 of the 300 sampling clusters where "near to" is defined
as the facility nearest to the cluster. Of these 231 clusters about two-thirds (145) offered some form of
family planning services. The number of facilities that had stocks of pills was 135, while another 9
offered them but had run out of stocks. Spermicides were available in 125 of the facilities, condoms at
134, injections at 121, IUDs at 59, and diaphragms at 7 facilities. Facility information is available for
2259 women out of the sample 3791, but for one-third of the matched women the nearest health facility
does not provide family planning services.

Because pills and spermicides are the most commonly used modern contraceptive methods, the
reduced form fertility equation is augmented to include the distance in kilometers to the nearest health
facility, the number of hours this facility provides family planning services each week, and whether it
currently had in stock the specific contraceptive, whether fees were charged for the contraceptive, and
if yes, what the fee was.

Reduced-form regressions for Ghana with the addition of the family planning variables related to the
provision of pills (oral contraceptives) and spermicides (foam) are reported in Table B-i. The child
mortality variable is included as if it were exogenous.' Other variables included are the woman's
education, age, household assets and a few community variables. In the first two regressions the
dependent variable is children ever born for all women over age 15, whereas the last two regressions use
as the dependent variable, the number of children born in the last five years, when the regional
distribution and price of family planning services are more likely to be relevant to fertility outcomes.

'Treating child mortality as endogenous and including household income as endogenous, or adding the vector
of community prices and regional and rural/urban dummy variables, did not substantially change the partial
relationships reported here between the family planning program variables and fertility.
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Whether the woman could be matched with a health facility providing family planning services is
not associated with her fertility, suggesting that this matching process was more or less random. The
distance to a family planning provider is associated with higher fertility, although the effect is only
statistically significant in the children ever born regressions, and then only at the 5 percent level. An
increase in the distance to the family planning clinic, by one standard deviation or 7.9 kilometers, is
associated with an increase in children ever born of 1.7 to 1.8 percent, and an increase in the number
of children born in the last five years by between 2.0 and 2.7 percent. When clinics are open more hours
per week to provide family planning services it is associated with lower fertility, but the relationship is
statistically significant only in the case of children ever born (regression 2). Increasing the number of
hours that family planning services are provided by 27 hours per week (i.e. one standard deviation) is
associated with a 1.3 to 2.5 percent decrease in number of children ever born, and a 3.0 to 4.0 percent
decrease in number of children born in the last five years. The price paid for a monthly cycle of pills
is associated with higher percent fertility levels in (regression (3). A standard deviation increase in the
price of pills, which represents a tripling in the average price, is associated with a 4.4 percent increase
in this level of fertility. Having to pay for spermicides (or not) is associated with almost a 10 percent
increase in children ever born, but this variable suspiciously exhibits no significant effect on the birth rate
in the last five years. The results for stocking and pricing of condoms was generally not significant, or
were those for providing injections and IUDs. Use of these latter methods of birth control is rare in
Ghana. On balance, given the infrequency of use of modern methods of contraception at the time of the
survey, there is only weak evidence that the free provision of spermicides and subsidized sale of pills may
be contributing somewhat to the emerging decline in fertility in Ghana.

If the sample is disaggregated by age, the evidence on the effect of pricing of contraceptives remains
weak, as shown in Table B-2. There are statistically significant positive price effects of the pill price on
the birth rate in the last five years among women age 15 to 24 and 35 to 49, but not at ages 25 to 34.
The estimated effects of prices of spermicides on recent fertility are positive for the youngest age group,
and negative at the oldest age group. Neither effect is statistically significant at conventional levels.
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Table B-1

Rqressiosns of Fertiliy on Reduced Form Variables,
plus Family Planning Access Variables in Ghana, 1987-1989

Children Ever Born Children Born in
Sekcted Variables Last S Years

(1) (2) (3) (4)

Woman's Years of Education -.0287 -.0273 -.0095 -.0093
Primary (1.18) (1.12) (.85) (.84)

Middle -.173 -.171 -.0396 -.0394
(4.43) (4.38) (2.24) (2.23)

Secondary or more -.127 -.122 -.0245 -.0253
(3.84) (3.71) (1.65) (1.69)

Child Mortality Rate .542 .541 .0420 .0404
Age zero to five (3.41) (3.41) (.58) (.56)

Distance to Market .0117 .0113 .0050 .0047
(1.75) (1.69) (1.53) (1.55)

Any Family Planning Matched .0674 .0859 .0262 -.0794
(.21) (.51) (.18) (1.04)

Distance to Family Planning .0103 .0110 .0038 .0028
in Kilometers (1.76) (1.88) (1.45) (1.04)

Clinic Open Hours per Week -.00226 -.00431 -.00163 -.00123
(1.06) (1.92) (1.69) (1.21)

Pils: .001 . -.064
In Stock (.00) . (.44)

Must pay -.077 * -.158
(.18) (.83)

Price .0033 . .0011
(.31) * (2.30)

Spermnicide: .020 . .089
In Stock (.13) . (1.33)

Must pay .457 . .065
(2.18) . (.69)

Price -.0013 . .000
(.67) * (.24)

RI .4225 .4243 .1698 .1681

Mean Dependent Variable 4.74 4.74 1.11 1.11
(Standard Deviation) (2.46) (2.46) (.931) (.931)

Sample Size 2299

8 Also includes control variables for age groups, height, assets, migrant status, tree fraction, and six rural/urban regions.
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Table B-2

Partial Regression Coefficients for the Price of Contraceptives
on Number of Births in Last Five Years'

Age of Women

15-24 25-34 35-49

Sample Size 180 1126 933

Price of Contraceptive: .011 .0012 -.0019
Spermicide (1.54) (.93) (1.29)

Pills .0050 .0002 .0016
(1.89) (.27) (2.28)

Controls are indentical as in Table B-l



Table C-1

Bivariate Correlations Among Selected Variables: 1985-1987 CMte d'lvoire
Women Ages 15 and Over

Variables 2 3 4 5 6 7 8 9 10 11 Mean (std)

1. EDYRS -0.196 -.111 -.180 -. 161 -.321 -. 158 -.217 -.266 -.174 .248 1.285
(.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (3.004)

2. TREEFRAC 0.052 -.094 -.026 -.112 -.182 .165 .255 -.045 .038 .343
(.019) (.000) (.250) (.000) (.000) (.000) (.000) (.044) (.088) (.299)

3. MALARIA .242 .011 -.195 -.069 .222 .231 .095 -.044 .101
(.000) (.617) (.000) (.000) (.000) (.000) (.000) (.090) (.301)

4. DIARRHEA .068 -.472 .055 .117 .205 .369 -. 172 .194
(.000) (.000) (.013) (.000) (.000) (.000) (.000) (.396)

5. MEASLES -.258 -.008 .148 .310 .304 -.263 .174 co
(.000) (.705) (.000) (.000) (.000) (.000) (.379)

6. TOILET -.124 -.316 -.492 -.519 .288 .585
(.000) (.000) (.000) (.000) (.000) (.400)

7. PROT_WAT .072 .026 .111 -.153 .490
(.000) (.236) (.000) (.000) (.351)

8. DISTCLINIC .695 .178 -.111 11.668
(.000) (.000) (.000) (18.019)

9. DISTMD .192 -.221 10.384
(.000) (.000) (12.964)

10. DISTMKT -.265 2.352
(.000) (4.633)

11. MRAIN 106.599
(18.460)

1. Significance levels are in parenthesis beneath the correlation coefficients.



Table C-2

Bivariate Correlations Among Selected Variables: 1987-1989 Ghana
Women Ages 15 and Over

Variables 2 3 4 5 6 7 8 9 10 11 12 13 Mean (std)

1. EDYRS .110 -.187 -.102 -.046 .085 .147 -.235 -. 172 -.082 -.058 -.206 .123 4.230
(.000) (.000) (.000) (.026) (.000) (.000) (.000) (.000) (.000) (.006) (.000) (.000) (4.870)

2. TREEFRAC 0.150 .080 .160 .404 -.276 -.010 .054 .183 .516 .075 -.100 .293
(.000) (.000) (.000) (.000) (.000) (.618) (.009) (.000) (.000) (.000) (.000) (.258)

3. MALARIA .390 .314 .139 -.317 .481 .414 .354 .291 .732 -.293 .445
(.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.497)

4. DIARRHEA .307 -.088 -.166 .178 .082 .171 .167 .427 -.203 .175
(.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.396) (.380)

5. MEASLES .106 -.330 .188 .131 .174 .245 .496 -.070 .265
(.000) (.705) (.000) (.000) (.000) (.000) (.000) (.000) (.442)

6. TOILET -.136 -.008 .120 .183 .273 .065 -. 109 .568
(.000) (.715) (.000) (.000) (.000) (.002) (.000) (.359) 4

7. PROT_WAT -.295 -.245 -.266 -.437 -.405 .282 .337
(.000) (.000) (.000) (.000) (.000) (.001) (.395)

8. DISTCLINIC .692 .423 .119 .386 -.202 4.310
(.000) (.000) (.000) (.000) (.000) (7.178)

9. DISTMD .412 .161 .293 -.186 3.753
(.000) (.000) (.000) (.000) (7.114)

10. DISTMKT .167 .337 -.095 3.142
(.000) (.000) (.000) (6.515)

11. MRAIN .249 -.476 50.654
(.000) (.000) (14.211)

12. IMMUNS -.234 .504
(.000) (.055)

13. HEALTHX 308.050
(98.854)

1. Significance levels are in parenthesis beneath the correlation coefficients.
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APPENDIX D

Table D-1 reports the regressions used to predict the logarithm of the household's total expenditures
per adult. Equation (1) includes region, ethnic groups, and religion variables, where available. Equation
(2) excludes the region, ethnic and religion variables but includes a rural residence variable. There is
a shortage of suitable variables that can serve to identify the consumption equation in this study of
lifecycle fertility. If the adult composition of the households and the woman's marital status affect
fertility by mechanisms other than by influencing household consumption per adult or income, then the
use of household structure variables to identify the income equation could be inappropriate. Moreover,
the formation of households and their composition may itself respond to different economic incentives
facing the woman, and they would thereby become an endogenous variable in a more inclusive lifecycle
model of fertility. Alternative identifying variables include the education of the head of household, but
this variable also tends to reflect the effect of a husband's education and whether he is present in the
household. Land ownership and business assets are often used to identify household consumption, but
they are combined here as the "household assets" variable but assumed to directly enter both the fertility
and child mortality equations. Thus, this asset variable cannot help to identify the consumption equation.

Each year of primary education of the woman is associated with a four percent increase in household
expenditures in CBte d'Ivoire. Primary education has no effect on expenditures in Ghana. Each year of
a woman's middle or secondary schooling is associated with an increase in her household's expenditures
per adult by 8 to 9 percent in Cote d'Ivoire and 3 to 4 percent in Ghana. These estimates of education's
effects are about half the levels of private returns estimated from wage data for either women or men in
these countries (van der Gaag and Vijverberg, 1987; Schultz and Tansel, 1992). Since the average
number of adults per household is two, the magnitude of these estimates is consistent with other evidence
on the consequences of schooling on the market productivity of women in both countries.

Expenditures are 4 to 10 percent higher for each year of primary and middle school that the husband
has completed in Cote d'Ivoire, but this relationship is significant only in Equation (2) for the husband's
primary schooling in Ghana. In neither country does the secondary or post secondary education of the
husband contribute significantly to the household's expenditure level. Adult height is an indicator of early
child nutritional investment and is associated with greater productivity as an adult (Fogel, 1991). The
woman's height, but not the man's, is related to household expenditures in Cote d'Ivoire. In Ghana both
variables are positively related to expenditures, but the woman's height has twice the coefficient of the
man's (Cf. Strauss, 1988). Not surprisingly, household assets are positively associated with household
expenditure levels. If the woman is the head of her household, expenditure levels per adult are higher.
Households without a husband have higher expenditure levels per adult than other domestic groups, but
this difference should be evaluated in combination with the husband's characteristics, which are set to
zero if he is not present in the household. There are indications that the woman's endowments, such as
education and height, are more strongly related to the expenditure level of the household than are the
analogous variables for her husband (Cf. Thomas, 1990, 1991).

Rural communities are poorer than urban ones, specifically 43 percent poorer in Cote d'Ivoire and
18 percent poorer in Ghana, respectively . Rural to urban migrants do not report lower expenditure
levels than other urban natives, other things equal. This is consistent with the positive selection of
migrants for their ability, motivation and economic productivity, and has been repeatedly observed in
Latin America as evidence of the general positive self selection of migrants from rural to urban areas of



86

developing countries (Schultz, 1981). Communities with a larger share of their land in tree crops report
higher expenditure levels in MCte d'Ivoire as expected, but this pattern is not significant in Ghana.' In
contrast to the usual pattern of male earnings peaking at age 50, household expenditures do not rise much,
and may fall, as the woman in the household ages, other things equal. This pattern of flatter age-profiles
of earnings and productivity for women than for men is a common, if poorly understood, regularity in
studies of individual labor market performance. The estimated coefficients of these expenditure functions
are not particularly sensitive to the inclusion or exclusion of the region and ethnic variables, as seen by
comparing equations (1) and (2) in Table D-1. However there appear to be large regional differences
in both countries with much lower income levels outside of the capital city.

'Several reasons may account for this: (a) Cote d'lvoire cash crop industry is younger than Ghana's. For
example, cacao cash crop in Cote d'lvoire may be of greater value than in Ghana given the newer and more
productive plantings. One of the reasons for Ghana's decline as a cacao producing nation is the aging of her
industry, and the decline in new plantings over the 1970s and early 1980s, and the devastation by swollen shoot
disease; (b) Ghana's cash crop industry may be less profitable because of greater government controls, which may
also explain reduced wealth differentials between export crop areas and food crop areas; and (c) The economic
decline in Ghana led to a decline of food production and an increase in the relative price of food crops, which
reduced the profitability of cash crops relative to food crops.
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Table D-1

Log of Household Expenditures Per Adult:
Estimates for Women Age 15 or More In Child Mortality Sample

C6te d'lvoire Ghana
Explanatory Variables (

(1) ~~~(2) (1) (2)

Women's Years of Schooling [None]'
Primary .0385 .0416 - .0102 -. 0058

(3.96) (4.27) (1.33) (.75)

Middle .0858 .0907 .0307 .0354
(3.73) (3.89) (2.58) (2.92)

Secondary .0750 .0904 .0468 .0483
(2.96) (3.52) (4.65) (4.71)

Husband's Years of Schooling [None]'
Primary .0357 .0421 .0182 .0244

(4.01) (4.73) (1.60) (2.17)

Middle .0995 .103 .0112 .0154
(5.16) (5.28) (.70) (.94)

Secondary -. 0040 .0057 .0068 .0080
(.22) (.30) (.86) (1.20)

Woman's Log Height .946 1.04 .646 .657
(2.49) (2.76) (2.07) (2.09)

Husband's Log Height -. 0511 -.183 .314 .361
(.13) (.47) (2.33) (2.67)

No Husband .348 .362 .340 .341
(1.15) (1.18) (1.53) (1.51)

Woman Head of Household .281 .265 .468 .510
(4.66) (4.34) (9.30) (10.00)

Household Assets 113 119 .0399 .0431
(xI0-) (3.91) (4.06) (3.13) (3.32)

Share of Tree Crops .155 .116 .0228 .0630
(2.51) (2.29) (.37) (1.28)

Rural-Urban Migrant .0319 .0306 .0211 .0255
(1.44) (1.37) (1.27) (1.53)

Rural - -. 434 - -. 183
(10.8) (6.22)

Husband's Age .0230 .0245 .0169 .0154
(2.58) (2.70) (1.91) (1.72)

Husband's Age Squared -. 0249 -. 0260 -. 0197 -. 0180
(xlO02) (2.98) (3.06) (2.19) (1.96)

Woman's Age: 115-24]
25-29 .108 .116 .0198 .0103

(1.97) (2.07) (.38) (.20)

30-34 .0837 .0981 .0412 .0411
(1.43) (1.65) (.78) (.76)

35-30 .0873 .0808 - .0991 - .0860
(1.37) (1.24) (1.71) (1.46)
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Cote d'Ivoire I Ghana
Explanatory Variables (1) (2) (1) (2)

40-49 -. 0016 .0035 -. 224 -. 231
(.03) (.06) (3.91) (3.98)

50+ -. 0362 -. 0241 -. 226 -. 233
(.57) (.37) (2.50) (2.53)

Region: [Accra/Abidjan]
Coast-Urban/Other Urban -. 313 - -. 196 -

(6.76) (3.99)

Coast-Rural/Forest-East -. 618 - -295 -
(10.6) (5.01)

Forest-Urban/Forest-West -. 593 - -. 281 -
(9.25) (6.09)

Forest-RuralUSavannah -. 648 - -. 360 -
(11.5) (5.62)

Savannah Urban/-- - -. 361 -
(6.72)

Savannah Rural-- - -. 510 -
(8.48)

Ethnic: [Akan/Otherl
Ewe/Akan - - -.0573 -

(1.58)

Ga-Adangbe/Krou -. 238 - .104 -
(.68) (2.01)

DagbanilMande-North -.0468 - -. 0382 -
(.13) (.46)

Hausa/Mande-South -. 199 - -. 0107 -
(.57) (.12)

NzemafVoltaic -. 206 - .159 -
(.59) (1.24)

Other/Alien -. 169 - .0567 -
(.48) (1.35)

Religion:
Muslim - .0428 -

(.64)

Christian - .0409 -
(.75)

Traditional - - -.0601 -
(.75)

Round 2 -. 127 -. 0929 .137 .135
(2.33) (2.27) 5.63 (5.51)

Round 3 -. 108 -. 0833 - -
(1.91) (1.94)

Intercept 11.92 11.72 11.02 10.8
(35.7) (35.4) (42.5) (41.8)

R2 .442 .418 .252 .215

F 47.36 59.95 21.03 28.20

N 1943 1943 2306 2306

'Excluded or reference category in brackets.
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