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Preface

This report is one in a series of studies that have been carried out under the
auspices of the Panel on the Population Dynamics of Sub-Saharan Africa of the
National Research Council's Committee on Population. The Research Council
has a long history of examining population issues in developing countries. In
1971 it issued the report Rapid Population Growth: Consequences and Policy
Implications . In 1977, the predecessor Committee on Population and
Demography, began a major study of levels and trends of fertility and mortality in
the developing world that resulted in 13 country reports and 6 reports on
demographic methods. Then, in the early 1980s, it undertook a study of the
determinants of fertility in the developing world, which resulted in 10 reports. In
the mid-and late-1980s, the Committee on Population assessed the economic
consequences of population growth and the health consequences of contraceptive
use and controlled fertility, among many other activities.

No publication on the demography of sub-Saharan Africa emerged from the
early work of the committee, largely because of the paucity of data and the poor
quality of what was available. However, the censuses, ethnographic studies, and
surveys of recent years, such as those under the auspices of the World Fertility
Survey and the Demographic and Health Survey Programs, have made available
data on the demography of sub-Saharan Africa. The data collection has no doubt
been stimulated by the increasing interest of both scholars and policymakers in
the demographic development of Africa and the relations between demographic
change and socioeconomic developments. In response to this interest, the
Committee on Population
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held a meeting in 1989 to ascertain the feasibility and desirability of a major
study of the demography of Africa, and decided to set up a Panel on the
Population Dynamics of Sub-Saharan Africa.

The panel, which is chaired by Kenneth Hill and includes members from
Africa, Europe, and the United States, met for the first time in February 1990 in
Washington, D.C. At that meeting the panel decided to set up six working
groups, composed of its own members and other experts on the demography of
Africa, to carry out specific studies. Four working groups focused on cross-
national studies of substantive issues: the social dynamics of adolescent fertility,
factors affecting contraceptive use, the effects on mortality of child survival and
general health programs, and the demographic effects of economic reversals. The
two other working groups were charged with in-depth studies of Kenya and
Senegal, with the objective of studying linkages between demographic variables
and between those variables and socioeconomic changes. The panel also decided
to publish a volume of papers reviewing levels and trends of fertility, nuptiality,
the proximate determinants of fertility, child mortality, adult mortality, internal
migration, and international migration, as well as the demographic consequences
of the AIDS epidemic.

This report, one of the four cross-national studies, analyzes the short-run
demographic effects of economic reversals and, in particular, the responses to
changes in economic conditions of child mortality, timing of first marriages, and
timing of first and second births. It focuses on the demographic and economic
experiences in recent decades of seven countries: Botswana, Ghana, Kenya,
Nigeria, Senegal, Togo, and Uganda. These countries were selected not because
they are necessarily representative of sub-Saharan Africa, but because they
exhibited a variety of economic structures and histories; moreover, each was
recently the subject of a survey under the auspices of the Demographic and
Health Survey Program.

In doing the analysis, the most sophisticated multivariate techniques that the
data would bear have been used. Nevertheless, an attempt has been made to make
the report accessible to a nontechnical audience. The technical discussion is
confined to Chapter 4, which reviews the methods used, and to the two
appendixes, which describe the sources of the economic and demographic data.

As is the case for all of the panel's work, this report would not have been
possible without the cooperation and assistance of the Demographic and Health
Survey (DHS) Program of the Institute for Resource Development/Macro
Systems. We are grateful to the DHS staff for responding to our inquiries and
facilitating our early access to the survey data.

We are also grateful to the organizations that provided financial support for
the work of the panel: the Office of Population and the Africa Bureau of the
Agency for International Development, the Andrew W. Mellon Founda
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Executive Summary

This report stems from concern that the economic decline in some sub-
Saharan African countries in the last 15 years may have especially affected the
welfare of vulnerable groups, such as children. Historical evidence from
preindustrial Europe suggests that demographic phenomena—mortality,
marriage, and childbearing—are linked to changes in economic conditions over
time. Our task is to ascertain whether such relationships hold in the short term for
contemporary sub-Saharan Africa.

DIVERSITY OF ECONOMIC EXPERIENCES

The experiences of seven countries—Botswana, Ghana, Kenya, Nigeria,
Senegal, Togo, and Uganda—are analyzed in this report. Although not
representative of all of sub-Saharan Africa, these countries were chosen to reflect
the diversity of African economic experience. Following a pattern that is fairly
typical of the ''average'' African country, Kenya, Nigeria, and Togo had moderate
to high economic growth rates in the 1970s and negative rates of growth in the
1980s. Ghana's economic performance began to deteriorate in the mid-1970s, and
Uganda experienced a sharp decline in the 1970s. Senegal's economy has not
grown at all in recent decades, while Botswana's has grown steadily. All seven
countries, however, rely heavily on primary commodity exports for their
incomes, and all experienced adverse movements in their terms of trade in the
1980s.
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DATA AND METHODOLOGY

To analyze the effects of economic reversals on demographic outcomes we
would ideally use long time series of demographic events. However, vital
registration systems in sub-Saharan Africa are limited in coverage and thus do
not provide the necessary numbers. To construct time series of events, we rely
instead on retrospective reports of individual women about their marriages and
the births and deaths of their children. The data we use are drawn from the
nationally representative Demographic and Health Surveys (DHS) that were
conducted in each of our seven study countries sometime in the period 1986–
1990. The demographic outcomes that we are able to analyze using the DHS data
are first marriages, first births, second births, and deaths of children under age 5.

To measure economic conditions over time, we use the following indicators
for each country where available: gross domestic product per capita, the quantity
of exports, terms of trade, and world and producer prices of commodities that are
important to each country. Not available to us were time series of information on
income distribution or public expenditures on social, health, and family planning
programs. We do not attempt to link economic conditions to the implementation
of structural adjustment programs.

We estimate the effects, both current and lagged, of macroeconomic
indicators on the occurrence of the demographic events by fitting multivariate
hazard models that also control for linear time trends. We analyze first marriages
and first and second births from the first part of the 1960s to the second part of
the 1980s, the precise years depending on the survey date in each country. We
analyze child mortality from 1970 to the mid-to late-1980s. Where possible, we
fit separate models for urban and rural populations.

HYPOTHESES

If economic reversals have demographic effects, then we expect economic
downturns to be associated with below-trend probabilities of marriage and
fertility and above-trend mortality rates. Depending on economic and political
factors, we also expect the effects in urban and rural areas to differ. For example,
governments that attempt to protect domestic producer prices from variation in
world prices may have to restrict public services as they adjust to lower world
prices. If public services generally benefit urban more than rural populations, the
effects of economic reversals should be greater in urban areas. Finally, we expect
stronger effects in economies dominated by one commodity and experiencing an
especially strong economic shock.
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FINDINGS

We find that the effects of poor economic conditions on child mortality net
of trend are clearest for Ghana (especially in rural areas) and Nigeria (especially
in urban areas). The positive association between economic conditions and the
odds of marrying for the first time is also quite clear in Botswana, Senegal, and
Togo (especially in urban areas). The results for first births are the strongest of
the results for the four demographic outcomes. In all seven countries, except
Kenya, there is a consistently positive relation to economic variation net of trend.
On the other hand, the results for second births are perhaps the weakest. Only for
Botswana, Ghana, and Uganda do we find consistently positive relations between
second births and economic conditions.

Nigeria stands out as the country with the strongest across-the-board effects
of economic reversals. We believe that the dominance of one commodity, oil, in
the economy and the severity of the economic shock account for this finding. In
contrast, relatively few effects appeared in Kenya, which did not suffer so severe a
shock and whose economy is not so dependent upon one commodity.

Our analysis is subject to many caveats and the estimated effects vary in size
and pattern, especially depending on the economic indicator used in the model.
Nevertheless, we conclude that the economic reversals experienced in sub-
Saharan Africa have indeed had demographic effects and that the lives of many
Africans have been affected as they suffered the deaths of their children and made
decisions to delay or forgo marriage and parenthood.
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1

Introduction

The 1980s was a decade of economic stagnation or reversal for much of
sub-Saharan Africa. For the region as a whole, real gross national product (GNP)
per capita declined between 1980 and 1987 at an annual rate of 2.8 percent, and
for the region's low-income countries (per capita GNP less then $500 in 1987),
fell at an annual rate of 3.6 percent (World Bank, 1989b). Economic performance
in other parts of the developing world over the same period was mixed: Per capita
real gross national product grew at an annual rate of 4.0 percent for all low-
income countries, but declined at an annual rate of 1.1 percent when China and
India are excluded.

Various explanations have been put forward for the poor performance of
many developing country economies in the 1980s. These explanations, discussed
in more detail in Chapter 2, generally incorporate one or more of these factors:
one, adverse trends during the 1980s in world commodity prices, which reduced
export revenues and returns to producers; two, excessive levels of (mainly
public) debt owed to foreign banks and governments, which constrained the
external sector with high foreign exchange outlays; and three, excessive
government interference in the economy, through both state monopolies and
other regulation. Some have also argued that poor performance has been
exacerbated by remedial policies, often called structural adjustment programs,
that have been imposed by organizations such as the International Monetary Fund
and the World Bank and that are intended to eliminate inefficiencies in the
economy.

As the magnitude of the recession in developing countries became evident in
the early 1980s, institutions and individuals raised concerns about
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the effects on vulnerable groups. Particularly influential was a volume published
in 1984 under the auspices of the United Nations International Children's
Emergency Fund, The Impact of World Recession on Children (Jolly and Cornia,
1984). The underlying argument of this volume was that the recession, and
especially the adjustment policies introduced in the name of sound economic
management, adversely affected the welfare of the young. Two subsequent
volumes of essays and country case studies (Cornia et al., 1987, 1989) reviewed
theoretical mechanisms through which the effects might operate and included
preliminary evidence that adjustment policies had been associated with increases
in infant and child mortality in some of the countries studied.

Links between the economic and demographic parameters of a population
are intuitively plausible. In the case of mortality, the association seems clear. On a
cross-sectional basis, high-income countries have lower mortality, whatever
indicator is chosen, than low-income countries. Similarly, from a longitudinal
perspective, gains in life expectancy and falls in child mortality have in general
accompanied gains in per capita income. For fertility, the cross-sectional and
longitudinal relationships suggest that income gains are associated with lower
fertility, though the short-term response is probably the opposite. The third
component of population change, migration, is more complex. It is generally seen
as driven partly by real wage differentials between origins and destinations, but
also by the costs of migration, so that a surprising positive relationship with
economic conditions in the place of origin emerges.

Attempts have been made to follow up on the preliminary UNICEF findings
in contemporary developing country settings and to test rigorously the hypothesis
that economic reversals have demographic effects. As Chapter 3 describes in
greater detail, there is a body of knowledge on the relationships between
economic conditions and demographic parameters, particularly in historical
populations. However, despite the clear associations between long-term economic
and demographic changes, establishing any causal relationship between them has
been extremely difficult partly because of the complexity of the processes
involved and partly because of the impossibility of setting up true experimental
tests.

Short-term relationships have proven more tractable. Extensive analysis of
time-series data for preindustrial Europe reveals persistent and plausible
demographic responses to economic conditions, and limited work in the
contemporary developing world suggests similar links. However, as the
discussion in Chapter 3 shows, few systematic studies of the effects of the 1980s
recession have been carried out, except for Latin America. As a result, the
Committee on Population's Panel on Population Dynamics of Sub-Saharan Africa
decided to undertake a major initiative in this area as a part of its work program. A
working group was established to review the
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literature and to utilize existing data sets to explore links between demographic
outcomes and a variety of economic indicators that capture different dimensions
of the recession. The underlying strategy has been to use retrospective event
history data as a substitute for vital registration data to provide annual series of
risks of demographic events that can be related to annual series of economic
measures with suitable lags. The focus is not on structural adjustment per se, but
on general economic conditions.

A review of economic and demographic change in sub-Saharan Africa is
presented in Chapter 2. The sources of economic data, their limitations, and
definitions of the economic variables used in the study can be found in
Appendix A. A discussion of the conceptual framework is presented in Chapter 3
and the methodology in Chapter 4.

The demographic data that we use come from the Demographic and Health
Survey (DHS) Program. Nationally representative surveys under this program
have been carried out in a dozen countries of sub-Saharan Africa. The surveys
follow a standardized format, with information collected from all women
concerning date of first marriage, and dates of birth and, if relevant, age at death,
of all children ever born alive. The nature of the data limits the demographic
outcomes that can be studied. No information is available on the mortality of
adults, so we only examine child mortality risks. However, such risks have been
the focus of many of the concerns raised about economic crisis. The surveys do
not include complete marriage histories, recording only date of first marriage, so
we can only study first marriage rates. We also limit analysis of fertility to first
and second births, because the numbers of births decline rapidly as birth order
rises, and because of the severe conditionality constraints applied to higher-order
births (for example, only a woman who already has had exactly two births can
have a third). However, in the absence of widespread contraceptive use, family
formation and initiation of childbearing are important determinants of overall
fertility and population growth. Because migration histories are not available from
the DHS, we cannot study the link between economic variation and migration
risks. A discussion of the DHS and the quality of data can be found in Appendix B.

Nor have we analyzed all the available surveys for sub-Saharan Africa.
Rather, we have tried to include in our analysis countries that represent different
types of economic experience—Botswana, Ghana, Kenya, Nigeria, Senegal,
Togo, and Uganda. We chose these countries not because their populations and
economic experiences represent all of Africa. Rather, the aim was to choose
countries that reflect the diversity of African experience (and for which data from a
Demographic and Health Survey were available). The countries are located in
eastern Africa (Kenya and Uganda), southern Africa (Botswana), and western
Africa (Ghana, Nigeria, Senegal, and Togo). The recent economic and
demographic histories of these coun
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tries are broadly described in Chapter 2. The results of the analysis for each of the
seven countries, along with in-depth discussions of their recent economic
histories, are presented in Chapter 5. Chapter 6 compares the results across
countries, and Chapter 7 presents caveats and conclusions.

INTRODUCTION 8

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Demographic Effects of Economic Reversals in Sub-Saharan Africa 
http://www.nap.edu/catalog/2228.html

http://www.nap.edu/catalog/2228.html


2

Economic and Demographic Overview of
Sub-Saharan Africa and the Seven

Countries Studied
This chapter presents an overview of the economy and demography of sub-

Saharan Africa, as a background for the examination of the relation between the
two in the seven countries selected for study here. It first outlines the economic
changes in the region as a whole, and then takes up the economic changes in the
seven countries. Next, it reviews the demographic changes in both the region and
the seven countries.

ECONOMIC CHANGE IN SUB-SAHARAN AFRICA

The economies of many sub-Saharan African countries have performed
poorly during the past 15 years.1 Although many of these experienced moderate,
steady rates of growth in the 1960s and early 1970s, these rates tended to decline
in the later 1970s and to decline even further in the 1980s. The average annual
rate of growth of real gross national product per capita for all sub-Saharan
countries was-2.8 percent from 1980 to 1987, in contrast with rates of 2.9 percent
from 1965 to 1973 and of 0.1 percent from 1973 to 1980 (World Bank, 1989b).
Moreover, African countries fared worse than other developing countries in the
1980s. For example, the average annual rate of growth of real gross national
product per capita between 1980 and 1987 was 4.0 percent for all low-income
countries, as classified by the World Bank, in contrast with-3.6 percent for all
low-income African

1 In what follows, "Africa" means sub-Saharan Africa, including all African countries
except South Africa, Namibia, Egypt, Libya, Tunisia, Algeria, and Morocco.
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countries. For some African countries, average standards of living were lower in
1987 than they had been in the 1960s.

These aggregate statistics mask considerable diversity among African
countries. Not all African countries followed the "typical" pattern of high to
moderate growth in the 1960s and 1970s and decline in the 1980s. One group of
countries, including Botswana and Cameroon, continued to grow rapidly in the
1980s. Another group, including Uganda, Chad, and Angola, experienced large
declines in living standards during the 1970s, mainly due to political instability.
The economies of others, such as Benin and Senegal, have simply been stagnant
over the past several decades.

Still, the general pattern for African countries in the 1980s is one of decline.
Furthermore, several factors stand out as at least partially responsible for this
decline. First, the economies of most African countries rely heavily on exports of
primary commodities, whose prices were typically low during the 1980s relative
to the 1960s and 1970s (see Gersovitz and Paxson, 1990). For many African
countries, declines in commodity prices produced declines in the terms of trade
(prices of exports relative to the prices of imports) for many African countries.
For example, of the 29 African countries for which the United Nations
Committee on Trade and Development reports terms of trade, only 3 had terms of
trade that were higher in 1982–1985 than in 1974–1979, and only 10 had terms of
trade that were higher than in 1960–1973 (Gersovitz and Paxson, 1990). These
declines meant reductions in export earnings and purchasing power for a large
group of African countries.

Second, the decline in commodity prices provoked a debt crisis for many
African countries. These countries had increased their indebtedness during the
1970s and early 1980s. Public and publicly guaranteed obligations for payments
of principal and interest to foreign lenders (external public debt service
obligations) rose from 1.2 percent of gross national product (GNP) in 1970 to 4.1
percent in 1987; and for every sub-Saharan African country with available data,
debt as a fraction of GNP was higher in 1987 than in 1980 (World Bank, 1989b).
The decline in commodity prices, and the resulting loss in export earnings, made
it increasingly difficult for many African countries to meet their debt service
obligations that represented an increasingly large share of export earnings. For
example, between 1985 and 1988, debt service actually paid accounted for 27
percent of African export earnings (World Bank, 1989b). Some countries ceased
making debt payments, a move that enabled them to retain their export earnings
but hampered them in obtaining new foreign lending.

Foreign aid to African countries generally increased in the 1980s and may
have partially offset the effects of adverse movements in export earnings for
some countries. Total official development assistance per sub-Saharan African
person increased (in nominal terms) from $20 to $25 be
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tween 1980 and 1987 (World Bank, 1989b). However, both the level of aid
received and the size of increases in aid in the 1980s varied widely across
countries. For example, the reported level of foreign aid in 1980 was $0 per
person in Nigeria, in contrast to $118 in Botswana. In general, aid levels and
average living standards have no clear relationship. For example, the average
level of development assistance per person was larger for middle-income African
countries than for low-income African countries (World Bank, 1989b).
Furthermore, the countries that experienced the steepest declines in living
standards in the 1980s were not necessarily the countries that received the
greatest increases in foreign assistance. For example, nominal official
development assistance to Nigeria rose from $0 per person to $1 per person
between 1980 and 1987, hardly enough to offset declines in real per capita GNP
that averaged 4.8 percent per year in that same period (World Bank, 1989b).

Although many African countries clearly suffered slow or negative growth
in the 1980s, little direct evidence bears on how this recession affected the
incomes of different groups of people within countries. Few African countries
systematically collect data on income distribution, and none has reliable data on
how the incomes of different groups of people have changed over time.
Furthermore, the available evidence suggests that the recession affected these
countries in widely varying ways, depending on the source and severity of the
decline, as well as on the responses of individual governments.

One common feature of the 1980s recession was its adverse effect on the
revenues of African governments. These governments rely heavily on direct and
indirect trade taxes for their revenues (see Gersovitz and Paxson, 1990). This
reliance is especially great for countries that export metals and minerals. For
example, in 1985 the Nigerian government retained 100 percent of export
earnings, and oil export earnings accounted for 73 percent of the total taxes it
received. Two-thirds of government revenues in the Congo in the late 1980s were
derived from oil exports (Central Intelligence Agency, 1989). Likewise, 73
percent of the tax revenues of the Botswana government in 1987–1988 were
derived from minerals, mostly diamonds (unpublished national accounts data). In
virtually all African countries, the government is either the sole or the majority
owner of mining companies (U.S. Department of Interior, 1984). For countries
that rely on mineral exports, declines in mineral prices and thus in profits of
mining companies inevitably mean direct declines in government revenues.

Many governments also rely on direct and indirect taxes on agricultural
commodities for revenue. However, the declines in the prices of these
commodities affect government revenues differently from country to country,
depending on the producer pricing policies the governments follow. Some
countries, such as Kenya and Sierra Leone, impose ad valorem taxes
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on agricultural exports. In this case, although government revenues decline with
export prices, so do revenues of private producers and by a similar percentage.
Other countries, such as Côte d'Ivoire and Togo, have sought to stabilize the
prices that farmers receive for their products by maintaining producer prices that
do not fluctuate as much as world prices. In this case, reductions in the world
price of the commodity result largely in reductions in government revenues,
leaving producers' incomes relatively stable (see Gersovitz and Paxson, 1990).

African countries have responded in very different ways to the erosion in
government revenues. For example, when Nigerian revenues collapsed with oil
prices in the early 1980s, the government initially attempted to maintain
government expenditures through deficit financing. Later attempts to reduce the
deficit included across-the-board spending cuts. Urban unemployment rose, and
public health and education systems deteriorated. Other countries have been more
successful at maintaining stable living standards despite shocks to the economy.
The Botswana government, for example, has responded to fluctuations in
diamond revenues by building up and drawing down financial reserves, thereby
protecting living standards (see Hill and Mokgethi, 1989). Countries have
differed as well in the types of expenditures they attempt to maintain in the face
of declining revenues. In a study of how governments of African and non-African
developing countries cut expenditures, Hicks and Kubisch (1984) conclude that
governments generally tend to protect current expenditures more than capital
expenditures, and social, administrative, and defense expenditures more than
those on infrastructure and other production activities. However, they note
countries vary widely in the amount of protection they give to different categories
of expenditures.

Despite this diversity, several general trends are apparent in the expenditure
data. First, according to some evidence, in many African countries government
expenditures on health declined in the 1980s. In six of the ten low-income
African countries for which data are available, the fraction of GNP allocated to
government expenditures on health declined between 1980 and 1987 (World
Bank, 1989b). In each of the six, real income per capita also declined, so that
health expenditures per person shrank. This was true even for Liberia, one of the
four countries that reported increases in the share of GNP allocated to health
expenditures, because it had such a large reduction in real GNP per capita.

The link between health expenditures and economic conditions for the seven
countries studied in this report is illustrated by time-series data from 1975 to 1985
in Figure 2-1. Despite the similarity in patterns of change over time, real per
capita expenditures on health care by governments may be an inadequate measure
of the provision of health care services (Ogbu and Gallagher, 1992). In
particular, these authors note that countries often re
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duce health care expenditures inefficiently, for example, cutting
expenditures on essential drugs while maintaining payrolls, thus exacerbating the
adverse effects of budget cuts.

Second, as evidence from the International Labour Organization indicates,
for many African countries, real wages of modern and public sector employees
declined during the 1980s. Furthermore, wages apparently have become more
compressed, falling the most for those at the upper end of the pay scale (see
Vandemoortele, 1991, for a summary). Also, open unemployment rates rose over
the same period. In some instances, declines in export prices (often for metals and
minerals) prompted governments to reduce wages and employment levels in the
export sector. When, for example, copper prices declined during the 1970s and
early 1980s, the Zambian government reduced the real wage paid to copper
miners 53 percent between 1970 and 1984 and cut employment in mining as well
(International Labour Organization, various years). Many countries responded to
low government revenues by holding annual increases in the wages of civil
servants far below rates of inflation. For example, between 1975 and 1983, real
basic starting salaries of Ghanaian civil servants fell by 60 to 90 percent,
depending on the type of job (Lindauer et al., 1988).

This sketchy evidence suggests that the recession of the 1980s lowered the
living standards of many Africans. What we do not know, because reliable data
are lacking, is how the declines were distributed within countries. More than 70
percent of the African labor force is employed in agriculture, and more than 70
percent of the total African population lives in rural areas. Direct evidence on the
living standards of these individuals, and how living standards changed during
the 1980s, is especially scarce. Rural living standards depend on many factors,
including the prices producers receive for their crops, the prices they pay for
inputs, wages and employment prospects in rural labor markets, public
investment in rural infrastructure, access to publicly provided health and human
services, and weather conditions. For many countries, only the prices that
producers receive for exports crops are available, and so we have relied on them
as crude measures of rural living standards. Of course, not everyone is employed
in producing these crops, but changes in their prices may have spillover effects on
prices, wages, and employment related to the production of other crops.

ECONOMIC EXPERIENCE OF THE SEVEN STUDY
COUNTRIES

This study uses data from seven countries to examine whether and how
economic changes over the past several decades affected demographic outcomes.
The seven countries we have selected are Botswana, Ghana, Kenya,
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Nigeria, Senegal, Togo, and Uganda. Appendix A provides details on the
economic data sources and definitions, as well as the time series used in the
analysis.

As Table 2-1 shows, these countries have very different per capita incomes.
In 1980, real gross domestic product (GDP) per capita in Botswana (the richest
country in our sample) was 7.8 times that of Uganda (the poorest). The patterns
of growth between 1960 and the late 1980s also varied across these countries, as
Table 2-1 and Figure 2-2 reveal. Senegal experienced almost no growth,
Botswana grew steadily, and Ghana began to deteriorate markedly in the
mid-1970s. Kenya, Nigeria, and Togo followed the pattern that is more typical of
the ''average'' African country; they had moderate to high growth rates in the
1970s and negative growth rates in the 1980s. Uganda experienced a sharp
decline in the 1970s.

Whatever their differences, these seven countries are similar to each other
(and to other African countries) in their heavy reliance on exports of primary
commodities for their incomes, and in the deterioration in their terms of trade in
the 1980s. Table 2-2 documents the importance of primary commodity exports to
each of the seven countries in 1984, and patterns in export quantities and in the
terms of trade in the 1974–1985 time period (relative to 1960–1973 values).2 It
highlights several important factors. First, the countries with the lowest fractions
of exports in GNP in 1984, Ghana and Uganda, have experienced fairly dramatic
reductions in their export quantities since the 1960–1973 time period. Their
currently low reliance on exports does not necessarily mean, however, that
changes in export conditions have not been important determinants of economic
performance.

Second, in all but one of the six countries for which data on terms of trade
are available, terms of trade deteriorated between 1974–1979 and 1982–1985.
(And even the exception, Nigeria, an oil exporter, experienced a decline in its
terms of trade between 1980–1981 and 1982–1985.) However, for only two
countries—Ghana and Kenya—were terms of trade worse in 1982–1985 than in
1960–1973. For four of the seven countries, the 1980s saw simply the end of a
boom in their terms of trade, rather than unprecedented low levels. In this
respect, these seven countries have not all experienced the continuous decline
that many other African countries have, as discussed earlier.

Another way of analyzing changes in the international economic
environment of these seven countries is to look directly at the real prices of the
commodities each exports. As Table 2-3 shows, each relies on a few pri

2 Note that indices of the terms of trade (and export quantities) in all subperiods are
expressed relative to average values for 1960–1973. For example, the first row of
Table 2-2 indicates that terms of trade in Ghana in 1982–1985 were 81 percent of average
1960–1973 values.
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mary commodities for the bulk of its export earnings. For Botswana, Ghana,
Nigeria, and Uganda, more than 50 percent of export earnings in the 1980s was
derived from a single commodity (diamonds, cocoa, crude petroleum, and coffee,
respectively). Kenya, Senegal, and Togo had more diverse export bases.
However, the apparent reliance of these three countries on exports of petroleum
products is misleading. Each imports crude petroleum and exports refined
petroleum products. Movements in the price of crude petroleum have little effect
on the terms of trade or purchasing power of these countries.

TABLE 2-4 Average Real Commodity Prices Relative to Sample Mean

1950–1973 1974–1979 1980–1985 1986–1987

Cocoa 0.93 1.46 0.93 0.70
Coffee 0.95 1.33 0.93 0.78
Tea 1.20 0.76 0.68 0.44
Groundnut meal 1.14 0.92 0.69 0.47
Groundnut oil 1.06 1.20 0.78 0.41
Cotton 1.12 0.94 0.77 0.49
Crude petroleum 0.52 1.41 2.50 1.04
Phosphates 0.96 1.37 0.92 0.60

NOTES: All prices run from 1950 to 1987, except for tea (1951 to 1987). Real prices are computed as
the nominal average price for the year, divided by the manufactures unit value (MUV) index, which is a
general price index for exports of manufactured products from developed to developing countries.
Average real commodity prices are divided by the sample mean for the full 1950–1987 period (or the
period for which data are available). See Appendix A for a discussion of these data and their source.

Table 2-4 presents average values of real commodity prices on the world
market for a set of commodities exported by the seven countries. For all
commodities, real prices declined in the 1980s relative to average 1974–1979
values. Four of the seven countries, Ghana, Kenya, Togo, and Uganda, rely
heavily on exports of coffee or cocoa (or both), and prices of these two
commodities plunged. The prices of phosphates (important to Senegal and Togo),
groundnut oil (Senegal), and crude petroleum (Nigeria) also experienced booms
in the 1970s and subsequent declines. Although a long time series on the price of
diamonds, Botswana's major export, is not available, evidence from Hill and
Mokgethi (1989) indicates that diamond prices rose markedly between 1977 and
1980, collapsed between 1980 and 1982, and then recovered between 1982 and
1985.

This section has focused on the changes in the international economic
environment that affected the economic performance of these seven countries.
These international factors, of course, are not the sole determinants of economic
performance. Other factors, such as political stability and the
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soundness of economic policies, have been important as well. For some
countries, particularly Uganda with its political turmoil, the international
economic environment has arguably played only a minor role in the determination
of living standards. Moreover, it could be that a relatively small proportion of the
population is involved in producing export crops, or it could be that
environmental factors, for example, rainfall, are more important in some settings
than others. Unfortunately, when we did our analysis, we had access to such
environmental data over time only for Senegal. In Chapter 5, we present more
detailed descriptions of the economic performance and economic policies of each
of these seven countries over the past several decades, to understand better how
economic fluctuations may have affected demographic outcomes.

DEMOGRAPHIC CHANGE IN SUB-SAHARAN AFRICA AND
THE SEVEN STUDY COUNTRIES

Because the Panel on the Population Dynamics of Sub-Saharan Africa has
published a separate volume evaluating demographic levels and trends in the
region (Panel on the Population Dynamics of Sub-Saharan Africa, 1993), the
discussion here of these issues is brief and focuses primarily on the seven
populations considered in this report.

In comparison to the rest of the world and even to other less developed
regions, population growth rates remain high in sub-Saharan Africa. For eastern,
middle, and western Africa, annual growth rates were estimated to be over 3.0
percent for 1985 to 1990, in comparison with 2.06 percent in Latin America and
1.87 percent in Asia (see Table 2-5). Rates over 3 percent imply a doubling of
population in less than 25 years. The countries in our study include the most
populous African country—Nigeria—with 87.5 million people as enumerated by
the 1991 census, and one of the smallest—Botswana—with only 1 million.

Considerable progress has been made in reducing infant and child mortality
in Africa in recent decades (Hill, 1993), although it has not been uniform. Of our
seven countries, Kenya and Botswana have made the greatest progress so that
their recent infant mortality rates are comparable with those in Latin America and
Asia, as shown in Table 2-5. In Ghana and Uganda, mortality declines are
thought to have stalled in the late 1970s and early 1980s.

Until recently, there was generally little expectation of near-term decline in
fertility in Africa (see Caldwell and Caldwell, 1990). Now, evidence from the
Demographic and Health Surveys (DHS; Institute for Resource Development,
various years), which were conducted in the mid-to late-1980s, indicates that
fertility has begun to fall in some countries. Most notable have been the declines
in Botswana, Kenya, and Zimbabwe (Cohen,
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1993), although fertility remains high by international standards. (United
Nations estimates of the total fertility rates—the number of children per woman
—are also shown in Table 2-5 for the purpose of international comparisons.)
Some analysts have suggested that declines may have begun elsewhere, for
example, in parts of Nigeria (Caldwell et al., 1992) and in Senegal (Cohen,
1993).

Although high by international standards, fertility is not as high as it might
be. Nonsusceptibility to conception in the postpartum period continues to be a
considerable inhibitor of fertility in Africa (Jolly and Gribble, 1993). Through
breastfeeding and postpartum abstinence, many women are able to space the
births of their children, so that the health of the children is enhanced.

Use of contraception is important at the national level in only three
countries, Botswana, Kenya, and Zimbabwe. Among married women aged 15–
49, 33, 27, and 43 percent, respectively, were using contraception in the late
1980s (Institute for Resource Development, 1991). Time spent out of marital
unions has a greater fertility-reduction effect than contraception in the other
African countries for which DHS data are available (Jolly and Gribble, 1993).
There is evidence of some increase in the age at first marriage in Africa (van de
Walle, 1993), but given the challenges of dating the beginnings of marital unions
in Africa and problems of comparability of data sets, changes are difficult to
quantify.

As mentioned earlier, in all of the seven countries studied here,
Demographic and Health Surveys were conducted in the 1986–1990 period.
Women aged 15–49 were asked about their marital histories, their past births, and
whether their children had survived, as well as about their own socioeconomic
characteristics. (Additional information about the surveys is presented in
Appendix B.) These data can be used to locate in time vital events for each
woman and child and allow us to link the vital events to changes in economic
factors at the aggregate level. Before discussing our methodology in Chapter 4,
however, we present our conceptual framework for making these connections and
review other studies, primarily of a historical nature, that have attempted to
assess the effects of changes in economic variables over time on demographic
outcomes.
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3

Conceptual Framework and Hypotheses

This chapter addresses three questions that arise in constructing a framework
for analyzing the relationship between economic indicators and demographic
rates in a particular setting. First, what are the dominant sources of economic
fluctuations within a region? Second, how do these fluctuations affect the types
and levels of resources available to households? Third, how do changes in
resources available to individuals and households affect demographic choices and
outcomes? This chapter also examines the relations of economic shocks and
demographic outcomes in preindustrial Europe and in other places in modern
times, and briefly explores the relevance of those results for Africa.

TYPES OF FLUCTUATIONS

The vast array of sources of economic variation can be divided into three
principal categories. The first category, which is especially relevant in simple
agricultural economies, consists of variation in the local environment. As a result
of fluctuations in temperature or rainfall, agricultural output will vary from year
to year. This type of variation has figured heavily in the discussion of the
relationship between economic variation and demographic rates in historical
settings; analysis of this relationship has a long history (see Galloway, 1988, for a
review of the literature, as well as his own analysis). Variations in agricultural
conditions have also been identified as a significant factor underlying
demographic behavior in developing countries (Caldwell, 1986; Rosenzweig,
1988; on the effect of famine, see Caldwell and Caldwell, 1987).
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The second source of fluctuation is domestic political change, including
changes in policy as well as political upheaval. The former may influence the
availability of resources in two ways: by their effect on capital formation and
economic growth; and by the way direct and indirect taxation and the provision
of government services alter the distribution of resources. Domestic political
factors may have played a relatively minor role in economic variation in the
Europe of the past, but they have contributed substantially to economic changes
in sub-Saharan Africa (see Chapter 2).

The third source of variation, fluctuations in the world economy, also has
had more effect in contemporary developing countries than in historical
populations. The prices of exported and imported goods, the availability of
foreign aid, and the availability of credit all have played important roles in
determining economic fluctuations in sub-Saharan Africa (see Chapter 2).

EFFECTS OF FLUCTUATIONS ON HOUSEHOLD
RESOURCES

To assess the effect of a given type of shock on the resources available to
households requires knowledge of the structure of the economic, political, and
social systems in a particular region. Consider, for example, the effect of a
widespread crop failure. In the absence of any form of storage or trade, the failure
of the harvest in a particular region implies a similar reduction in the average
resource availability in that region. When there is storage or trade, however, this
relationship is weakened: Availability of food will fluctuate less than dictated by
the crop in a particular year because in periods of shortage there will be an ability
to draw down on existing stocks of grain or to import grain from other regions.

The possibilities for trade also influence the way fluctuations alter the
distribution of resources within a country. In a country with both agriculture and
manufacturing sectors, a negative agricultural shock not only reduces average
resource availability but also affects the distribution of resources between the two
sectors. The direction of the effect depends on how the price of the agricultural
good, expressed in terms of the manufactured good, responds to the shock.
Although each agricultural household produces less, it may receive a greater
amount of manufactured good for each unit of the agricultural good it does
produce. However, if there is trade with other regions at a fixed rate of exchange
between the agricultural and manufactured good, the second effect will be absent
and only agricultural households will have fewer resources.

This example illustrates another point about the distribution of resources:
Shocks felt by one sector generally influence other sectors. Thus, a rise in
international prices in one sector of the economy, say petroleum, can translate
into increased purchasing power for households whose members work in that
sector and thus into increased demand for both domestic and im
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ported goods. Increased demand for domestic goods that are not easily traded,
such as construction services, will translate into higher prices or growth in those
sectors (or both), and thus will benefit households in those sectors and further
stimulate economic activity. Households in sectors not benefiting either directly
or indirectly from the favorable price movement may face an erosion of their
purchasing power as the prices of these nontraded goods rise. A precise
description of the magnitude and direction of these spillover effects is beyond the
scope of this report, but the implication that shocks are not likely to be confined
to one sector of the economy is of central importance.

Government policy also influences distributional effects. As Chapter 2
notes, when governments attempt to insulate domestic producers and consumers
from international fluctuations by controlling producer prices of exported
commodities, government revenues will vary as world prices fluctuate. And they
will vary if import duties are an important source of government revenue and
fluctuations in world prices affect domestic demand for these imported goods.
The effect of this variation in government revenue on the domestic economy
depends on the distribution of these resources. If revenues are channeled directly
into particular sectors of the economy then these sectors are the primary
beneficiaries of favorable price movements even if they are not the ones actually
producing or consuming the traded commodity.

Finally, distributional effects vary with the pervasiveness and the persistence
of the shock and with the ability of individuals to transfer resources across space
and time. A single crop failure in a particular year for an individual farmer has
only a limited effect on his resources in that year if he can transfer resources from
another place or another time through the formal sector (say, bank loans or
government-sponsored crop insurance) or the informal sector (say, loans or
transfers from family or friends).

The medium-term effects of economic shocks on household resources
depend on the ability of individuals to shift away from activities that may have
become less profitable toward more profitable ones. For example, facing a
sustained decline in the price for his primary crop, a farmer may shift to other
crops, attempt to sell the crop on the black market (if the decline is as a result of
government policy), or give up farming altogether. The availability of alternative
activities is sensitive to many factors: the types of crops being grown (for
example, crops with a long growing cycle admit less flexibility than those grown
in a single year); the diversity of the economy (whether, say, jobs are available in
manufacturing); and aspects of government policy. Thus, the medium-run effects
of shocks on household resources may vary substantially from country to
country.

Beyond affecting the overall level of resources available to particular
households, economic fluctuations affect the types of resources available

CONCEPTUAL FRAMEWORK AND HYPOTHESES 26

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Demographic Effects of Economic Reversals in Sub-Saharan Africa 
http://www.nap.edu/catalog/2228.html

http://www.nap.edu/catalog/2228.html


largely through their effect on the relative prices of different goods that the
household consumes or uses. Of particular importance for our study are changes
in the costs of raising children, including both direct and opportunity costs. These
costs may change as a result of market response, for example, a rise in the price
of food following a crop shortage; however, in countries with a strong
government sector, changes in health, education, and family planning services
provided by the government may also affect such costs. Changes in government
expenditures may stem from changes in government priorities or in overall
revenues, both of which may, in turn, stem from changes in domestic or
international conditions.

EFFECTS OF CHANGES IN HOUSEHOLD RESOURCES ON
DEMOGRAPHIC EVENTS

The theoretical basis for the literature examining the relationship between
aggregate economic indicators and demographic rates is the Malthusian argument
that increases in real wages foster increases in marriage or fertility (or both) and
decreases in mortality. In the case of mortality, this relationship is
straightforward. In both cross-national and individual-level analyses higher levels
of wealth are associated with lower levels of mortality, particularly at low levels
of income (Preston, 1980). Because it worsens the environment or occupational
safety, rapid economic growth may adversely affect the mortality of particular
groups within a country; but these effects are likely to be dominated by the
improvements in nutrition and health care associated with income growth.
Although there is general agreement about the relationship between income and
mortality in both the short and the long term, there remains substantial debate
about the mechanisms responsible for this relationship. In particular, the relative
importance of starvation, synergy between poor nutrition and infection, and
exposure to disease as a result of migration or other behaviors, including, for
example, weaning, has not been established.

Short-run variations in mortality, the focus of this study, and long-run
variations do not necessarily respond to the same aspects of resource availability.
For example, Mata (1985, 1987) emphasizes the roles of infection control and
''maternal technologies'' in the decline of child mortality in Costa Rica. In the
short run, economic conditions may not affect control of infection, say, through
vector control or water sanitation programs, but long-run neglect of such
programs is likely to have substantial effects on infection and on child mortality.
Similarly, maternal technologies, which are acquired behaviors favorable to child
survival and through which maternal education may exert much of its effect, may
be resistant to short-term economic changes.

Even more important is distinguishing short-and long-run economic
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effects on fertility and marriage because of the complexity of the relationship that
links economic change and these events in the long run. There is not a clear
consensus about the mechanisms underlying the long-run relationship between
economic change and fertility, but the causes of short-term variation in marriage
and fertility rates are well understood. The marriage rate may be positively
correlated with resource availability either because of the explicit costs associated
with the process of marriage (e.g., payment of bridewealth) or because of a
perceived need for a certain level of financial security before marriage. For
fertility, during periods of scarcity the dominant factors are likely to be conscious
attempts to limit fertility in contracepting populations, delayed weaning, and the
effects of migration and other forms of adaptation. The role of nutritional
subfecundity has received substantial attention, but, except during periods of
extreme scarcity, the evidence for such an effect is weak (Menken et al., 1981).
Although economic theory focusing on the time-cost of children suggests a
possible negative relationship between wages and fertility in the short-run (Butz
and Ward, 1979), the evidence is not conclusive (Murphy, 1992).

In the cases of both mortality and fertility, a distinction should be made
between the immediate and cumulative effects of an economic shock. Models
that incorporate heterogeneity in the risk of death suggest that periods of higher
than average mortality will be followed by periods of lower than average
mortality if the initial high mortality leads to a disproportionate number of deaths
among the frailest members of the population. However, if the cause of the initial
high mortality also results in the debilitation of a large proportion of the
population, then higher than average mortality may persist into the later period. In
the former case, the cumulative effect of a given shock would be smaller than
suggested by the short-run effect, whereas in the latter it would exceed the
immediate effect (Vaupel et al., 1988). The heterogeneity argument potentially
applies in the context of marriage and fertility. The case of fertility is
complicated, however, by the interval of gestation and by the connection that
runs from the reduction in breastfeeding following a period of low fertility
directly to a decrease in lactational amenorrhea and thence to an increase in
fertility when effective contraception is not practiced. Thus in societies with low
levels of contraceptive use and prolonged breastfeeding the cumulative effect of a
given reduction in fertility can be considerably smaller than the immediate effect.

Moreover, a given variation in resource availability may have different
effects on demographic behavior and processes as economic development
proceeds. For example, widespread implementation in the 1980s of primary
health care strategies might be expected to have weakened the link between
economic conditions and child mortality, whereas the increased availability of
modern contraceptive methods might have strengthened the link between
economic conditions and fertility. The improvement in average health that

CONCEPTUAL FRAMEWORK AND HYPOTHESES 28

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Demographic Effects of Economic Reversals in Sub-Saharan Africa 
http://www.nap.edu/catalog/2228.html

http://www.nap.edu/catalog/2228.html


comes from long-run increases in economic resources may also reduce the chance
that even sizable economic reversals will result in an increased risk of death. And
if contraceptives are available and culturally acceptable, economic recession may
not mean a reduction in the marriage rate, because of the possibility of marriage
without the expectation of rapid childbearing.

SHORT-TERM VARIATION IN PREINDUSTRIAL EUROPE

Much of the literature on the relation of variation in macroeconomic
conditions and vital rates focuses on the effects of grain prices in preindustrial
Europe (Lee, 1981; Galloway, 1988). The usual justification for this approach is
that given the rigidity of nominal wages in this setting, the price of basic
foodstuffs is a good measure of variation in real wages and therefore of resource
availability. This justification does not apply directly to households that are net
producers of a commodity (a nonnegligible fraction of preindustrial populations).
Nevertheless, at least in an economy with limited access to trade and storage,
grain prices reflect grain production and, therefore for net producers as well, they
can be negatively correlated with household resource availability.

Results from these analyses have yielded quite consistent results. Births are
negatively related to prices; the largest effect comes after one year. Marriages are
also negatively related to real prices, but here the largest effect occurs in the same
year. Post-infant mortality is positively associated with real prices; again, the
largest effect comes with a one-year lag, though substantial effects appear both in
the current year and with a two-year lag. A particularly useful paper by Galloway
(1988) uses a consistent methodology to evaluate these effects in a variety of
populations. There is considerable variation across populations in the elasticities
(the percentage change in one variable as a result of a 1 percent change in another
variable), but typically elasticities are on the order of 0.1. Thus a 10 percent
increase in grain prices leads to an decrease of approximately 1 percent in fertility
and marriage and to a 1 percent increase in mortality. Finally, Galloway detects a
weakening of the observed relationship between prices and mortality in countries
that are more developed economically.

MEASURING SHORT-TERM VARIATION IN OTHER
POPULATIONS

The links between economic conditions and mortality levels in developed
countries in the twentieth century have been subject to more controversy. In a
series of articles focusing primarily on postwar Britain, Brenner (1973, 1983,
1987) identifies significant short-and medium-term associations between
economic instability and a range of mortality outcomes that
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includes neonatal, postneonatal, child, and adult mortality specific by cause,
particularly ischemic heart disease. However, Brenner's analyses have been
criticized on the grounds of an inappropriate lag structure (McAvinchey and
Wagstaff, 1987).

Without doubt fertility responded to the Great Depression and has continued
since to be affected by economic conditions (Easterlin, 1965). The lows in
fertility experienced in the 1930s in the now-developed countries were clearly
due in part to the economic conditions of the time.

The experience of the Dutch Hunger Winter (1944–1945) is also relevant.
After a blockade was imposed on a part of the Dutch population, nutritional
status deteriorated, and reductions in fertility and increases in mortality were also
observed (Stein et al., 1975). The relatively obvious beginning and end of the
period of scarcity made it possible to attribute at least some of the reduction in
fertility to an increase in fetal wastage.

Evidence of economic-demographic relationships in developing countries is
much weaker, in part because the statistical infrastructure is much less well
developed. Direct evidence of the effects of the Great Depression on
demographic conditions in the developing world is scarce, but indirect evidence
suggest linkages. Hill (1991) analyzes age distributions from 34 developing
countries with at least three censuses after World War II, and detects a strong
effect of the 1930s in that the cohorts surviving from the period are smaller than
those surviving from the immediately preceding or following decades. In the
absence of large migratory flows, small cohorts may result from a reduction in
the number of births or an increase in mortality risks in childhood. The indirect
analysis does not pinpoint the responsible factor, although evidence from a small
number of countries with good data suggests that both contributed.

In addition, there are some clear-cut individual cases of demographic
responses to economic and social changes. It is now well documented that the
economic crisis and famine in China at around the time of the Great Leap
Forward had far-reaching effects on both fertility and mortality (Ashton et al.,
1984; Coale, 1984). Fertility fell to about half its precrisis level in the period
1958–1961, and then rebounded for two years to levels not previously recorded in
China. Child mortality soared: The infant mortality rate in 1958 was more than
double its precrisis level, but the rate fell to below the earlier level almost as soon
as the crisis ended. Mortality risks for the elderly also rose steeply during the
three-year crisis; working-age adults were the least affected. The demographic
responses in China were approximately those that would have been expected,
given the changes observed in real prices, on the basis of preindustrial European
experience (Lee, 1990).

The 1974 famine in Bangladesh, which was precipitated by the more than
doubling of rice prices over two months, has also received substantial attention.
Ravallion (1987) showed that the increase in mortality kept close
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pace with the increase in the price of rice; the short-and long-run elasticities,
estimated at the mean price of rice were 0.14 and 0.23, respectively. By fitting a
model that incorporated quadratic terms Ravallion also found evidence of
nonlinear effects. At one standard deviation above the mean price, the short-and
long-run elasticities were 0.50 and 0.81, respectively. He also noted that 12
percent of the monthly variation in mortality over the four years surrounding the
famine could be explained using the price data. Razzaque and his colleagues
(1990) found that the effects of the famine on mortality were not uniform:
Better-off households experienced little effect.

Since the publication of the UNICEF volumes The Impact of World
Recession on Children (Jolly and Cornia, 1984) and Adjustment with a Human 
Face (Cornia et al., 1987), attempts have been made to examine the empirical
basis for the argument that economic downturns in general and adjustment
policies in particular have been associated with increases in infant and child
mortality in recent decades. No evidence of any systematic change in the pace of
child mortality decline in the developing world in the early 1980s emerged from a
study by Hill and Pebley (1989); but Palloni and Tienda (1991) found that gains
in infant survival in Chile and Costa Rica for the 1980s were below what would
have been expected on the basis of trends.

Analyses similar in methodology to those of historical European populations
have been carried out using vital registration data (see, for example, Taucher,
1989; Bravo, 1992; Hill and Palloni, 1992). In general, these analyses have
confirmed that economic-demographic relationships similar to those operating in
preindustrial Europe applied in the countries studied, though the effects on
mortality were muted. However, these studies were limited to countries with good
vital statistics systems, which were all in Latin America. For example, Hill and
Palloni (1992) applied a methodology similar to that used by Lee (1981) and
Galloway (1988) to vital registration data for selected countries of Latin
America, and found a negative relationship between economic change and change
in infant mortality that is significant if all country observations are pooled in a
single sample; they also found a positive relationship between economic
conditions and both marriages and births, very much in line with findings from
preindustrial Europe in both direction and magnitude.

Less work has been done on Africa, largely because almost all sub-Saharan
African countries lack the vital registration system that is the natural data base for
time-series analysis. Some attempts have been made to examine the
consequences for child mortality of economic recession in sub-Saharan Africa
using retrospective data from Living Standards Measurement Surveys as a source
of time-series data (see, for example, Diop (1990) and Saadah (1991)); but the
sample sizes are small, and the studies found few results that were both
significant and plausible.
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THE RELEVANCE FOR AFRICA OF RESULTS FROM OTHER
STUDIES

Given the preponderance of evidence supporting a relationship between
economic and demographic variation, some relationships are likely to emerge for
sub-Saharan Africa. Nonetheless, this region and others that have been studied
differ in important ways.

The first difference has to do with the origin of the economic variation.
Although the shocks in agricultural output that dominated fluctuations in real
wages in preindustrial Europe are likely to be significant in the agricultural
regions of Africa, the increase in the importance of international trade and capital
flows, coupled with the substantial role of the public sector, has diminished the
relative importance of this type of shock. These other types of fluctuations may
be as large as, or larger than, those resulting from environmental conditions, but
they introduce additional complications.

First, no single, easily collected measure adequately reflects the extent of
variation for Africa the way that grain prices do for preindustrial Europe.
Although aggregate measures of economic activity such as real gross national
product could, in principle, meet this need, their accuracy as measures of short-
term variation in economic conditions in countries with large informal or
subsistence sectors is suspect. Direct measures of external shocks such as those in
world prices or terms of trade are more easily measured, but they capture only
one component of the variation in economic conditions, and so there arises a
problem of omitted-variable bias in any analysis of the relationship between them
and demographic rates. Finally, the periodicity of politically and internationally
driven shocks is likely to be substantially longer than that of shocks driven by
weather; thus identifying the effect of economic shocks over relatively short time
horizons becomes more difficult.

Besides the differences in the origin of economic shocks, their effects on
household resource availability in Africa today are also likely to differ from those
in preindustrial Europe. Differences in the ability to transfer resources across time
and space, the importance of international trade and capital flows, the opportunity
for undertaking new activities in response to changing conditions, and the role
played by the government sector all affect both the magnitude and the distribution
of the effect of a given shock on household resource availability. It is difficult to
assess the implications of this variegated pattern for an analysis of the
demographic effects of economic fluctuations because many effects are
offsetting. For example, the spread of government health and family planning
services may either dampen some of the effects of economic shocks or amplify
them, depending on how expenditures in these areas are determined. An increase
in trade decreases
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the effect of domestic environmental shocks on resource availability but increases
exposure to fluctuations in international conditions.

Sub-Saharan Africa and preindustrial Europe seem to be most comparable in
the relationship between resource availability and demographic behaviors.
Although, as argued above, widespread availability of primary health care and
contraceptives could alter the relationship between fluctuations in household
resources and demographic events, the relative scarcity of these services in sub-
Saharan Africa until very recently limits the potential importance of their effects.
Although direct comparisons are difficult, by some measures sub-Saharan Africa
and preindustrial Europe do not differ substantially in overall levels of wealth, at
least in comparison to the currently developed countries (Crafts, 1983).
However, it is possible that fertility and marriage in sub-Saharan Africa represent
quite different social phenomena than they did in preindustrial Europe. Some
have argued, for example, that the sustained high levels of fertility in Africa may
be attributed in part to important cultural supports that are unique to that region
(see Caldwell, 1987). Such social phenomena as coresidence of extended family
members and the fostering of small children may reduce the incentives to limit
childbearing during periods of adversity.
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4

Methodology

Among the choices faced in designing the analysis of child mortality,
marriage, and first and second births were the following:

•   what types of models to fit—time patterns of simple counts of events,
logistic regressions of event probabilities, or Poisson regressions of
event rates;

•   how to identify time patterns of change, enter economic factors into the
models, and control for secular changes that might affect the
demographic outcomes; and

•   whether or not to control for individual characteristics of women and
children.

Each of these topics is addressed below. This chapter also describes the
analyses of marriage and fertility and of mortality and discusses hypothesis
testing and interpretation of results.

TYPES OF MODELS

To identify the short-run effects of economic variation on demographic
outcomes, we would ideally use long time series of both economic and
demographic data and attempt to ascertain similarities in patterns of change. We
have indeed been able to assemble time series of economic information at the
national level for our seven study countries (see Appendix A), but in most
developing countries, and in sub-Saharan Africa in particular, reliable time series
are not available on marriages, births, or deaths. Vital registra
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tion systems that record such demographic events are nonexistent or operate only
partially, and there have not been periodic surveys or censuses of sufficiently
good quality and with appropriate questions for us to piece together time series.

Fortunately, the Demographic and Health Surveys (DHS) conducted in the
late 1980s in the countries that we have chosen for study provide sufficient
individual-level information so that we can locate in time a woman's first
marriage, her children's births, and her children's deaths.1 In these surveys,
women aged 15–49 were asked about their dates of entry into first marital union,
the dates of the births of their children, the ages at death of any children who had
died, and their own socioeconomic characteristics, such as education. Such survey
data are not ideal for our purposes. For one thing, only a limited number of
demographic outcomes can be studied; for example, no information is available
on adult mortality. Also, the data are affected by the usual problems of recall
error associated with retrospective data. Moreover, as time passes, the
composition of women and children in the reconstructed time series changes, so
we must use a multivariate approach that takes into consideration the exposure of
the woman or child to the risk of the demographic outcome in each calendar
period. Such a multivariate approach also has the advantage of providing
information on the precision of our estimates of variation in the demographic
variables.

The basic approach we use for all four of the demographic outcomes is to
estimate life tables with regressors. These regressors include the economic
variables of concern, as well as controls for sample composition, which will be
discussed later. For marriage, first birth, and second birth, we analyze the
probabilities of events occurring by fitting a discrete-time hazard model that is
based on logistic regression. For child mortality, we analyze the rates at which
events occur by using Poisson regression. Both procedures applied to a particular
outcome should yield the same substantive results, and the choice between them
is essentially one of the preference of the researcher (Trussell and Guinnane,
1993).

For example, in the case of our analysis of marriage, we use the survey
information to ascertain the calendar years in which an individual woman was at
risk of being married for the first time2 and whether or not she

1 See Appendix B for information about the dates and sample sizes of the surveys, as
well as a discussion of data quality.

2 It is assumed that exposure to the risk of being married or giving birth the first time
for a given calendar period begins at age 10 or the beginning of the current period,
whichever is later; exposure to the risk of having a second birth for a given period begins
at the birth of the first child or the beginning of the current period, whichever is later; and
exposure of a child to the risk of dying in a given period begins at its birth or the beginning
of the current period, whichever is later.
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became married in that year.3 Each unit of exposure for each woman, measured in
years, is treated as a separate and independent observation, and we use a
discrete-time hazard model to estimate the effects of macroeconomic factors on
marriage, as we discuss in the next section.

The data compilation is essentially the same for the analysis of first and
second births; but for the analysis of child mortality, we use month as the unit of
analysis and characterize children by their ages in months because risks of
mortality change considerably from month to month in the first year of life. Using
months to measure both calendar time and the length of exposure to the risk of
dying in the Poisson regression models of child mortality that we fit allows us to
locate more accurately both events and exposure to the risk of dying in calendar
years during which economic conditions may have been quite different.

ECONOMIC VARIABLES AND SECULAR TRENDS

In both the discrete-time hazard and the Poisson models, two approaches are
used to identify the time patterns of fluctuations in the rates of demographic
events and to estimate relationships between these events and fluctuations in
macroeconomic indicators: (1) Time effects are estimated using dummy variables
for each calendar year net of a linear trend, and (2) economic indicators are
entered directly into the regressions that also include a trend term.

We are concerned about controlling for the trend because we do not want to
confuse short-term variations in the pattern of events or short-term effects of
economic conditions on these events with long-term changes in society and the
economy that do not directly enter into our models. We use only a linear trend
rather than a higher-order configuration because we have no strong expectation
about the order and because, given the complexity of our models, introducing a
higher-order term would further limit our already limited degrees of freedom.

The same economic variables are used for analysis of marriages, births, and
child deaths (see Table 4-1 for a list). The basic model relates the deviation from
trend in year t of a demographic variable to the value of an economic variable in
year t (no lag), the previous year t - 1 (lag one), and the year before that t - 2 (lag
two). This model is estimated separately for each demographic variable, each
economic variable, each country, and, for as many countries as possible, urban
and rural populations. We use logarithms of the economic variables because this
practice, common in econom

3 There is some ambiguity about the precise timing of union formation in Africa. See
van de Walle (1993) for a discussion.
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ics, typically yields better fits and because the coefficients on the economic
variables can be interpreted as elasticities, given the logarithmic nature of our
dependent variables. We discuss this matter in a later section of this chapter.

We use lagged values of the economic variables for the two previous years,
as well as the current value, because the historical literature and common sense
suggest that changes in the macroeconomy may not be perceived or experienced
at the micro level for some time (see Chapter 3). Moreover, there may be some
lag associated with a biological or behavioral response to a given economic
shock; for example, delays to conception and
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a gestation period of nine months imply that effects on fertility will almost
inevitably be lagged. Including a lag structure further reduces the degrees of
freedom in the models, so we decided to go back only two years, rather than five,
say, and to make no effort to test for the symmetry of effects, that is, whether
upturns and downturns in the economy had effects of the same magnitude and
opposite sign.

Only one economic variable (and its lagged values) is entered into each
model, rather than including several economic indicators at once and allowing
them to compete. The primary reason is that the economic indicators are
imperfectly measured and in many cases highly correlated, so any attempt to
apportion effects among them would be unproductive. More basically, our null
hypothesis is that there are no effects, so if we find any effects, we have learned
something.

For some of the economic variables, data were not available for the most
recent years, and the analysis had to be truncated. For the analysis of marriages
and births, data for the 25 years preceding the country's DHS were used, where
possible. For the mortality analysis, the periods covered were from 1970 to the
year before the survey in each country, where possible.4 In the tables in Chapter 5
that present the results, specific time periods are given for each part of the
analysis and each economic variable.

CONTROL VARIABLES

A final general question in designing the analysis plan was whether to
control for characteristics of the women—for example, their age, residence (urban
or rural), education—and for characteristics of the children—for example, their
age, birth order, the length of previous birth interval.

We have controlled for factors that affect sample composition, that is, age of
women in the marriage and fertility analyses. Because we are concerned with
economic effects on the probabilities of ''surviving'' to specific ages or durations,
we have also included variables related to duration of exposure to the risk of the
demographic event: for second births, the interval since first birth, and for child
mortality, the age of the child. (For marriages and first births, the age of the
woman serves this purpose also.) Given our interest in economic effects, some of
which may be felt more strongly in urban or rural areas, we have also fit models
separately for urban and rural samples for both types of analysis, where possible,
as discussed later.

In the results presented in the tables in Chapter 5, we have not con

4 For Kenya, the survey fieldwork began in December 1988. Because the exposure
period for the marriage and birth analysis is years, the years considered are 1963 to 1987.
For the mortality analysis, which uses exposure in terms of months, the data for 1988 were
also used.
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trolled for any other factors. We experimented with other controls that are
frequently included in models of the demographic outcomes considered here, but
their inclusion had only marginal effects on the results about time patterns or
economic effects. Any dramatic differences in results yielded by the inclusion of
these controls are mentioned in the discussion in Chapter 5. Otherwise, for the
sake of parsimony, the results are not presented.

The controls with which we experimented fall into two basic categories:
those that change slowly over time and those that may change rapidly. In the
category of controls that change slowly over time is one that may affect the trend
in all the demographic outcomes: the education of the woman or mother. Given
the increase in educational attainment of women over time in all of the study
countries, women with exposure to risk of events in the early years of the analysis
would be disproportionately less educated. Thus, the education variable is a
means of controlling for secular changes in the demographic behaviors, beyond
the inclusion of a trend variable in our analyses.

In the category of controls that may vary rapidly over time are several we
tried in the mortality analysis. One is the survival of the previous child born to the
mother of the child being considered; it may help remove interhousehold
heterogeneity and thus make more plausible our assumption of the independence
of mortality of children of the same mother. Another is the length of the previous
birth interval, which controls for the effects of fertility on child mortality.
Suppose, for example, that economic variables affect mortality indirectly (by
influencing the duration of the previous birth interval) as well as directly (by
changing resource availability). Then an analysis of the effects of economic
variables on mortality that did not control for fertility might show a relationship
but would provide no insight into the mechanism underlying it. An analysis
controlling for the length of the previous birth interval could in principle allow
one to distinguish the direct and indirect effects; however, the results could be
misleading if important determinants of both birth spacing and mortality, such as
maternal health, say, are unobservable to the researcher. Finally, there are other
controls that may be endogenous to the models (e.g., the birth order of the child)
or controls that may be determined by some unobservable factors that also
influence child mortality, so that the resulting coefficients may be misleading. A
full list of the controls included for experimental purposes for each country in the
mortality analysis is provided in a later section.

MEHTODOLOGY FOR ANALYSIS OF MARRIAGE AND
BIRTHS

The procedures used for the analyses of marriage, first births, and second
births are essentially the same with differences only in the definition of
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the dependent variable. The basic model estimates the log odds of an event
occurring as follows:

where in the case of marriage qit is the probability that individual i becomes
married in year t given that she is unmarried at the start of year t; iat is 1 if
individual i is age a on June 30 of year t and 0 otherwise; Xi is a vector of
characteristics for individual i; a represents age effects with six categories of
age;5  is a vector of coefficients associated with Xi; t represents the effects of
specific calendar years; and  is the effect of the trend t.

In the second stage of the analysis, the effects of economic indicators for
each year and the two previous years are substituted for the effects of specific
calendar years. The next to the last term in the above equation becomes

where ln Zt-L is the logarithm of the value of the economic variable in year t
minus the lag L, which ranges from 0 to 2 years, and L is the effect of the
economic variable at lag L.

Note that this model, which is known as a discrete-time hazard model (see
Allison, 1982, and Foster et al., 1986), assumes that variation in first marriage
rates is driven primarily by period factors; indeed, the time dummies are assumed
to have the same effects on the log odds of marriage at each age in a given
period. This assumption seems reasonable given the focus on the effects of
macroeconomic indicators that are themselves period measures. Although cohort
factors may play some role in determining the age pattern of marriage, they are
unlikely to dominate year-to-year fluctuations in marriage rates. 6

5 In the case of the marriage analysis, a piecewise-linear spline (Neter and Wasserman
(1974) develop and review this technique) based on the following six age groups is used:
10–14, 14–16, 16–18, 18–22, 22–26, and 26–30 years. For first births, a spline with four
age groups, 10–18, 18–22, 22–26, and 26–30 years, is used. For the analysis of second
births, the same age groups plus birth-interval dummy variables (1, 2, 3, and 4 plus years)
are used. The birth-interval dummies refer to completed years since last birth on June 30
of the corresponding calendar year. Ages refer to age on June 30 of the corresponding
year.

6 Some researchers would argue that another important assumption of this model is that
the individual years of observation for each woman, our units of analysis, are assumed to
be independent. Violation of this assumption, which is likely but about which nothing can
be done, may result in biased estimates of parameters and standard errors (see Heckman
and Walker (1990) for a discussion). Other researchers, however, disagree (see Trussell
and Guinnane, 1993).
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This model is estimated using a weighted logistic regression in which, for
marriage and first and second births, a piecewise-linear age curve is assumed (see
footnote 5). In the more usual approach the coefficient on the corresponding
dummy variable for an age group can be interpreted as the level of log odds of
marriage at the corresponding ages. In contrast, when piecewise-linear variables
are used each coefficient can be interpreted as the slope of the log odds of the
marriage hazard in that duration. The advantage of this approach over the usual
one is that, rather than assuming a constant hazard in each age category, the
hazard is allowed to increase (or decrease) linearly.

For the marriage and fertility analysis, we included in some of our models
only one other variable not specific to age, duration, or period—a variable
indicating whether or not the woman had any education. We chose this variable
because it was the only one available from DHS that could reasonably be
assumed to have been resolved before the time of marriage and the first two
births. Information was available on other socioeconomic characteristics of the
women at the time of the survey, but there was little guarantee that it was
relevant for past periods. The results from models including education as a
control are reported only when they are substantially different from those models
without it.

As mentioned earlier, where possible, the analysis was done separately for
urban and rural women, given our interest in the differential effects of economic
factors in these areas. Because of the possibility of migration between age 10,
when we assume exposure to the risks of marriage and first birth begin, and the
times of marriage or first or second birth and because migration histories were
not collected as part of the DHS, we use the woman's residence at age 12 to split
the total sample into urban and rural samples of women. Clearly, this variable is
imperfect as a proxy for the woman's residence at the times of marriage and the
first two births, but it was the best information at hand. Unfortunately, even this
information was not available for Botswana and Uganda.

For the analysis of fertility we consider only first and second births because
the numbers of births decline rapidly as birth order increases, and because of the
severe conditionality constraints applied to higher-order births (for example, only
a woman who has already had exactly two births can have a third). This
constraint on sample size is especially severe for the early years of our analysis,
the early 1960s, when the oldest DHS respondents, aged 45–49 at the time of the
surveys, would have been only in their early twenties. We analyze first and
second births separately because we expect that the effects of socioeconomic
factors may differ for these essentially different demographic phenomena.
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METHODOLOGY FOR ANALYSIS OF CHILD MORTALITY

The procedure used for analyzing child mortality, Poisson regression, is
slightly different from that used for marriage and fertility, although the broad
steps of the analysis are the same. In the first step, dummy variables representing
calendar years and a variable for the linear trend are included in the model; in the
second step, the calendar-year variables are replaced by the corresponding values
of one of the economic indicators, plus the value of that indicator for the previous
two years, lags one and two.

Poisson regression is essentially a methodology for the multivariate analysis
of counts of occurrences, in this case, of child deaths. The method assumes some
underlying risk or hazard of the event occurring in some category of duration of
exposure, in this case an age group of children. In our model, the natural logarithm
of the hazard, hia , for observation i of age group a is assumed to be given by an
additive expression including the base hazard for the age group, ha, and the
effects of a series of other variables X that are assumed to influence the hazard:

ln(hia) = ha + 'Xi.

Note that in our model the effects of the variables X are assumed not to vary
with age.

The expected number of events or deaths, , observed for individuals
with a particular set of characteristics in duration-of-exposure category a, will be
the hazard multiplied by the exposure time of such individuals in the exposure
category, Eia. Thus for individuals with characteristics i and age a,

or

or

Then taking logarithms and subtracting the first term on the right from both
sides yields:

The logarithm of the exposure term Eia is commonly referred to as the
"offset," which standardizes cell counts for varying exposure times.

In our application, we are interested primarily in variations over time. Thus
the variable of interest is calendar time; other variables are included in the model
to allow for variations in other factors that might conceal or
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confound the underlying relationships with time. Thus the model can be
summarized as

ln(D'iat) - ln(Eiat) = ha + 'Xi + t + t

for individuals of control characteristics i and age a in calendar year t, where
t is continuous time to capture a constant rate of change. In a second step of the
analysis, the effects of the calendar-year dummies, t, are replaced by the effects
of the current and lagged values of one of the economic indicators, as indicated in
the discussion of the analysis of marriage and fertility.

Just as in that analysis, we are not interested primarily in the coefficients on
the vector of control variables X and do not report them. Note, however, that none
of the coefficients in the model varies with a, the exposure category (age of
child). Thus it is assumed that the effects of the independent variables do not
vary, that is, that they have the same proportional effect on the hazard across all
age categories.

The data are set up for Poisson analysis by counting events (deaths) and
exposure time in each cell of a matrix defined by age a, time t, and a vector of
control variables X. The Poisson model assumes that the hazard does not vary
within exposure categories a, so we tried to adopt categories within which the
mortality rate can be regarded as essentially constant. However, we also had to
take into account typical data distortions, whereby a disproportionate number of
deaths may be reported at age 12 months. The age at death of children in the DHS
was supposed to be recorded in days for children who died before reaching the
age of 1 month, in months for those children who died at ages from 1 month to 23
months, and in years for children dying after age 2 years. However, in several
surveys, a substantial proportion of deaths were reported as having occurred at
age 1 year, without the month being specified. In Botswana and Kenya for which
the latter problem was minor, we used age categories 0 months, 1 to 3 months, 4
to 9 months, 10 to 15 months (to spread the 12-month reports over their likely
range of true values), 16 to 23 months, 24 to 35 months, 36 to 47 months, and 48
to 59 months. In the remaining countries, in which substantial numbers of deaths
were reported as occurring at age 1 year, we collapsed the fourth and fifth
categories into a single category for 10 to 23 months.

As mentioned earlier, the reason that months instead of years are used to
measure both deaths and exposure to the risk of death is that the risk of death in
the early months and years of life changes dramatically. Risks of marriage and
fertility change more slowly as exposure changes.

In our mortality models, we have assumed that the effects of the economic
and other control variables are proportional across all age groups. To explore the
potential importance of this constraint, we have fitted the mor
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tality models separately for specific age groups to see whether the relationships
with economic change differ by age group. They generally do not differ greatly,
so only the few results by age that are significant and of interest are mentioned in
Chapter 5.

As noted earlier, we experimented with including a number of control
variables in the mortality analysis. The characteristics of the children and their
mothers that were included were selected by fitting two preliminary models for
each country. The first model included what we refer to as "physiological"
variables, such as sex of the child, age of the mother (<20, 20–34, `35 years),
interactions of birth order (1, 2–4, 5+) with survival of the previous child (for the
last two categories of birth order), interactions of birth order with the length of
the previous birth interval (<24, 24–47, `48 months; once again for the last two
categories of birth order). These physiological variables typically have
significant effects in analyses of infant and child mortality in developing
countries (see, for example, Hobcraft et al., 1985).

The second preliminary model included variables from the first model that
had significant effects plus individual-level socioeconomic variables, such as
education (usually coded as no education versus some, but in the cases of
Botswana and Kenya as no education, primary education, more than primary);
ethnicity (Akan for Ghana (ultimately dropped), Luhya/Luo for Kenya, Adjaewe
for Togo, Muganda for Uganda); religion (Christian or not); and in one case,
Nigeria, region of the country (North). Once again, these variables were selected
because of their general importance in earlier work on mortality and because
preliminary inspection of the data indicated substantial variation in mortality by
these categories. In the final preliminary model, as many of the significant
variables as possible, given technical constraints, were included. Table 4-2 lists
the variables for each country.

As in the analysis of marriage and first and second births, however, for the
sake of parsimony, in Chapter 5 we present the results of the analysis without
these control variables. Although the inclusion of some of the variables may be
important for controlling the changing composition of the sample over time—for
example, the education of mothers—the inclusion of others may mask some of
the effects of changes in economic conditions. For example, economic decline
could act to lengthen the intervals between births, a development that might be
expected to result in declines in child mortality. However, as discussed earlier,
whether to include the length of the previous birth interval in the mortality
equation remains an open question.7 As in the case of the marriage and fertility
analysis, the results do

7 The uncontrolled model does have the advantage of paralleling more closely the
historical analyses of aggregate events.
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not differ substantially between models with and without these control
variables. The few cases in which they do are mentioned in Chapter 5.

Also, as in the analysis of marriage and fertility, in the mortality analysis we
are interested in the differential effects of economic factors in urban and rural
areas. Accordingly, where possible (Ghana, Nigeria, Senegal, and Togo), we fit
models first for the total sample of children, then separately for children in urban
areas and children in rural areas. The DHS did not collect migration histories from
each mother. To assign a given child's experience to the appropriate category of
residence, we had to compare the birthdate of the child with information on how
many years the mother had lived in her current residence at the time of the
survey. Thus, in the urban and rural samples, we include only children whose
mother had not moved since their births and assigned her locale to the child. For
Botswana, this calculation was not possible because the question about length of
residence was not asked. Moreover, in Kenya and Uganda, given the relatively
small number of urban dwellers, it was not possible to do the analysis separately
for children in urban areas, and the rural children dominated the total sample.

HYPOTHESIS TESTING AND INTERPRETATION OF
RESULTS

For each of the demographic outcomes—marriage, first and second births,
and child mortality—we tested for the following in the first stage of the analysis:

1.  The significance of including the trend term ( t) without including
the specific calendar-year effects ( t). The null hypothesis is no
trend.8

2.  The joint significance of including the specific calendar-year effects,
but no trend term. The null hypothesis is no year-to-year variation.

3.  The joint significance of including the year effects when the trend
term is also included.9 The null hypothesis is no year-to-year
variation net of the trend.

The estimated trend coefficient and the probability values for the above three
significance tests are presented in the first table for each country in Chapter 5.

Also presented from the first stage of the analysis are graphs for each
outcome, each country, and each sample used (total, urban, and rural) that chart
the year-to-year variation in the predicted values of the dependent variable of the
particular equation, based on the models used to conduct the

8 The focus of our analysis is on variation around trend rather than the trend itself.
Thus, the trend estimates given in this report should not necessarily be interpreted as best
estimates of underlying demographic change. See Appendix B for a discussion of the data
quality issues involved.

9 When the trend is included, one of the calendar-year dummy variables is omitted.
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second test listed above. These predicted values are normalized on the basis of
their average value over time and presented as variations around zero. Similar
graphs of the year-to-year variation of the normalized values of the logarithms of
real gross domestic product (GDP) per capita are presented for each country, so
that a visual comparison of variation of the economic indicator and of the
demographic outcomes can be made.10 In the cases of marriage and fertility, in
which the predicted values are of the log odds of the events occurring, positive
correlation of the patterns is expected, that is, improvements in economic
conditions are expected to be associated with increases in the probabilities of
getting married and giving birth. In the case of mortality, in which the predicted
values are of the logarithm of the risk of dying, negative correlation is expected,
that is, improvements in the economy should be associated with declines in child
mortality.

In the second stage of each of the analyses, the logarithms of economic
indicators and their lagged values are substituted for the calendar-year effects in
the regressions, which continue to include the trend variable. Separate equations
are estimated for each demographic outcome in each country by each economic
indicator. The joint significance of the coefficients of the current and lagged
values of each economic variable both as a group and in sum is then examined.11

Also reported are each of the coefficients on the current and lagged
economic indicators, whether or not they are individually significantly different
from zero, and the sum of the three coefficients. The individual coefficient
estimates should be interpreted with great care because the estimates are likely to
be negatively correlated with each other, given the strong autocorrelation in the
time series of the economic variables. Nevertheless, some explanation of the
meaning of the coefficients is in order. In the cases of marriage and first and
second births, for example, a coefficient of 0.05 would indicate that a 100
percent increase in the economic indicator results in a 5 percent increase in the
odds of getting married or giving birth.12 In the case of the mortality analysis, the
implication would be a 5 percent increase in the mortality rate.13

We turn now to a country-by-country review of economic conditions over
time and the presentation of the results of our analysis.

10 For countries for which results are presented for urban and rural samples, as well as
for the total sample, the graphs of per capita GDP are for the entire country for all graphs.

11 It could be that the economic variables would have significant effects, even if there
are no calendar-year effects.

12 Suppose that qit, the probability of individual i getting married in year t, is .1000.
Then the odds [qit/(1 - qit)] are 0.1111. A 5 percent increase in the odds to 0.1167 implies
an increase in qit to .1045.

13 Suppose that the mortality rate is hiat = .0100, then hiat would increase to .0105.
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5

Country Results

This chapter presents for each of the seven study countries a description of
economic experience in recent decades and the results of our analysis of the
effects of that experience on child deaths, first marriages, and first and second
births.

BOTSWANA

Economic Experience

Botswana is currently the richest of the seven countries in our sample, with
1987 gross national product (GNP) per capita of $1,050 (World Bank, 1989b).
Compared with most other sub-Saharan African countries, Botswana relies little
on agriculture for its income. In 1987, agriculture accounted for only 3 percent of
gross domestic product (GDP), industry (including mineral extraction) accounted
for 57 percent, and services for 40 percent. Even so, 70 percent of the labor force
was employed in agriculture in 1980 (World Bank, 1989b). The main agricultural
products are livestock, sorghum, maize, and root crops (Central Intelligence
Agency, 1989). Mining is the major industrial activity, accounting for 50 percent
of GDP in 1988 (Central Intelligence Agency, 1989). Botswana is a major
diamond producer and also produces and exports copper and nickel.

Botswana is the only country in our sample that has displayed strong and
consistent growth through the last three decades (see Figure 5-1 for changes in
GDP per capita). Furthermore, the structure of Botswana's economy
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has changed drastically over this period. In the 1960s, the economy was based
largely on production of crops and cattle. Then, in 1967 the first diamond mine
began producing. Other mines were opened in 1969 and 1982 (Hill and
Mokgethi, 1989). The share of GDP accounted for by industry (which includes
mining) rose from 19 percent in 1965 to 57 percent in 1987 (World Bank,
1989b). Government revenues based on minerals also increased rapidly, growing
from 13 percent of total government revenue in 1974–1975 to 54 percent in
1985–1986 (Hill and Mokgethi, 1989).

Fluctuations in the price of diamonds are an important source of fluctuations
in the income of Botswana. Because of the high degree of heterogeneity of
diamonds, no standard price series is available. According to an index of real unit
value for diamonds, diamond prices rose rapidly between 1978 and 1980, fell for
the next two years, and then again rose rapidly between 1982 and 1985 (see Hill
and Mokgethi, 1989). The slowing of Botswana's growth in the first years of the
1980s, along with the sharp increase in per capita GDP in 1985, reflects these
movements in diamond prices.

The policies the government of Botswana has followed since diamond
mining began have been aimed at avoiding a buildup of debt and stabilizing
growth. Hill and Mokgethi (1989) found that during times of exceptionally high
diamond prices, the government saved a substantial portion of the windfall gain in
government revenues (in the form of foreign reserves) rather than increasing
expenditures. Likewise, when diamond prices fell in the early 1980s, government
expenditures were not greatly curtailed. This type of policy buffers consumers
from shocks due to changes in commodity prices.

There is little evidence on the distribution of income in Botswana. The
imbalance between the share of the labor force that agriculture employs and the
share of GDP it produces suggests that income may be unequally distributed.
However, central government expenditures on education, health, and social
services have increased rapidly since 1972 (World Bank, 1989b). For example,
the share of gross national product allocated to public health expenditure rose
from 2.02 percent in 1972 to 2.80 percent in 1987. Coupled with an increase in
per capita income of more than 7 percent per year over this period, the increased
share implies large increases in health expenditures per person. Furthermore,
since the early 1980s, the government has run a large-scale food security program
that aims to insulate rural households from the adverse effects of drought, as well
as generally to improve the nutrition of poor rural children. These pieces of
evidence suggest that rural living standards have risen. However, any conclusions
about how well various groups are doing await more comprehensive information
on the distribution of both private incomes and government expenditures.

In summary, the economic data indicate steady increases in average
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living standards in Botswana, although it is not clear whether rural and urban
living standards are growing at similar rates. The prices of minerals that
Botswana exports have experienced some fairly extreme fluctuations over the
past decade, producing fluctuations in GDP. However, the government appears to
have managed booms and busts so as to minimize their effects on living
standards.

In what follows, we analyze the effects of movements in GDP per capita on
demographic outcomes in Botswana. Time-series data are not available for other
economic indicators. Our analysis is also restricted to the total samples of
children and of women from the Demographic and Health Survey (DHS) taken in
1988 because data on urban-rural residence necessary for our analysis were not
collected.1 Moreover, because Botswana has not experienced prolonged or severe
fluctuations in living standards (net of trend) and has also managed economic
fluctuations well, no strong relationships between GDP per capita and the
demographic outcomes are likely to be found.

Demographic Outcomes

Botswana is one of the few sub-Saharan African populations that have made
substantial progress in demographic transition in recent decades. The infant
mortality rate in the mid-1980s is thought to have been as low as 30 to 40 deaths
per 1,000 live births (Hill, 1993), while the total fertility rate in the late 1980s
was 4.9 children per woman (Cohen, 1993). Botswana is known for its late age at
marriage in comparison with the rest of sub-Saharan Africa (van de Walle,
1993), even though the estimate of the singulate mean age of marriage from the
1988 Demographic and Health Survey is only 17.4 years.

The decline in infant and child mortality as estimated in our analysis is
shown in Figure 5-1. The mortality graph charts the deviations in the log of the
estimated risks that resulted from a Poisson regression that included as
explanatory variables the age of the child and dummy variables for each calendar
year. Although the path is not smooth, the decline in mortality is clear, and our
analysis indicates that it was indeed significant (see Table 5-1). There were no
statistically significant year-to-year variations around the trend from 1970 to
1987, however.

Furthermore, given the steady economic growth in Botswana in recent
decades, the absence of any effect of the logarithm of GDP per capita on infant
and child mortality, once the time trend is taken into consideration, is

1 For the child mortality analysis, information on the mother's length of residence in
current place is required and for the marriage and fertility analysis information on the
woman's residence at age 12.
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not surprising (see Table 5-2). The probability values (p-values) for the tests of
significance of the coefficients on GDP and its lagged values, as a group and in
sum, are both substantially greater than. 10, the cutoff that we use in
distinguishing significance. This result does not mean that the secular decline in
mortality has not been associated with the increase in GDP in recent decades. It
implies merely that the year-to-year variations around the trend of the logarithm
of GDP per capita have not been related to the year-to-year variations in
mortality.

Figure 5-1 also charts the deviations of the log odds of marrying, based on a
model with age of woman and dummy variables for each calendar year; it
indicates that the odds of marriage have declined since 1975. The results in
Table 5-1 confirm a downward trend in the log odds of marriage for the entire
period from 1960 to 1987 and indicate the significant variation around that trend.
Moreover, the results in Table 5-2 suggest that the logarithm of GDP per capita
was positively associated with the probability of marriage, net of trend. That is,
although the odds of marriage have shown a secular decline, year-to-year
increases (decreases) in GDP per capita were associated with higher (lower)
marriage odds than otherwise expected, as indicated by the coefficients for the
current and the one-and two-year lagged values of GDP as a group and in sum.
The effect appears to be contemporaneous, with the largest effect at lag 0.

No clear trend over time appears in the first-birth odds in Botswana for the
1960–1987 period (Table 5-1).2 There were significant variations from year to
year, and the probability of having a first birth appears to have been positively
associated with GDP per capita (Table 5-2).

The second-birth odds declined over time (Table 5-1), as is apparent since
1980 in Figure 5-1. The significant variations in the rate around the trend were
also positively associated with GDP per capita (Table 5-2).

In summary, in Botswana variations in GDP net of trend do not appear to
have been related to changes in infant and child mortality in recent years, but they
have been positively related to the log odds of marriage and first and second
births. These effects are also quite large in comparison to effects that we will see
for other countries. However, because Botswana has experienced almost
uninterrupted economic progress, this finding certainly does not provide evidence
of the demographic effects of economic reversals.

2 When education is introduced into the model, there is a significantly positive trend
over time (p = .04). The coefficient on the trend term is 0.01. Thus, once education is
allowed for, the log odds of first birth appear to have been increasing over time.
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TABLE 5-1 Effects of Time Period on Demographic Outcomes, Botswana

Child Mortalitya First Marriageb First
Birthb

Second
Birthb

Trend -.05 -.02 .00 -.03
Tests (p-values)c

No trend .00** .00** .16 .00**
No variation .00** .00** .00** .00**
No variation net of trend .70 .00** .00** .00**
Number
Children 10,101 — — —
Women — 4,368 4,368 3,227

a In mortality analysis, age of child is controlled. Period of analysis is 1970–1987.
b In marriage and first-birth analyses, age of woman is controlled; in second-birth analysis, age of
woman and interval since first birth are controlled. Period of analysis is 1962–1987.
c * indicates a p-value of < .10; ** means a p-value of < .05.

TABLE 5-2 Effects of Real Gross Domestic Product per Capita on Demographic
Outcomes, Botswana

Child Mortalitya First Marriageb First
Birthb

Second
Birthb

Coefficients by lag
0 0.67 1.08** 0.52* 0.54
1 -0.46 0.10 0.40 -0.16
2 0.23 -0.17 0.51 0.87**
Sum of coefficients 0.43 1.02 1.43 1.25
Tests (p-values)c

Coefficients are zero .84 .00** .00** .00**
Sum of coefficients is
zero

.59 .00** .00** .00**

a In mortality analysis, age of child is controlled. Period of analysis is 1970–1987.
b In marriage and first-birth analyses, age of woman is controlled; in second-birth analysis, age of
woman and interval since first birth are controlled. Period of analysis is 1962–1987.
c * indicates a p-value of < .10; ** means a p-value of < .05.
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GHANA

Economic Experience

Ghana is classified as a lower-income country, with a 1987 GNP per capita
of $390 (World Bank, 1989b). Its economy is based largely on agriculture, which
accounted for 51 percent of gross domestic product in 1987 (in contrast with 34
percent for all sub-Saharan countries) and employed 56 percent of the labor force
in 1980 (World Bank, 1989b). The main agricultural products are cocoa, coffee,
root crops, maize, sorghum, millet, and groundnuts. The major export crop is
cocoa, which accounts for 57 percent of the value of total exports in 1982–1984
(Table 2-3). The key role of cocoa is stressed in much of the economic literature
on Ghana, as it has employed a substantial share of the population and has been
at times a significant source of government revenue.

As shown in Figure 5-2, Ghana experienced a decline in average living
standards as measured by real gross domestic product per capita between 1960
and 1988. However, the decline was not continuous. The whole period can be
broken, roughly, into a period of slow and uneven growth through 1974, and then a
collapse in growth from 1974 through the early 1980s. The years 1983 through
1988 mark the beginning of a still ongoing recovery period.3

Independence Through 1974

During this period, the Ghanaian economy was characterized by aggressive
import-substitution policies, extensive government intervention in markets for
both agricultural exports and consumer goods, and a large expansion of the public
sector. The country instituted a program of import restrictions in the early 1960s,
and the share in GNP of manufacturing, much of which was conducted by state
enterprises, expanded rapidly, from 1.5 percent in 1957 to 10.0 percent in 1966,
with a large share of manufacturing conducted by state enterprises. Real producer
prices for cocoa declined between 1961 and 1964, and cocoa output and exports
fell off in the mid-1960s. The decline in the cocoa sector, and consequent
reductions in export revenues, resulted in the largest balance of payments deficit
since independence. This imbalance led to restrictions in imports of capital
goods, which were necessary for the continued growth of the manufacturing
sector, and thus further curtailed the growth of the economy.

The military coup of 1966 marked the beginning of a period of growth for
Ghana that persisted through the early 1970s. Aiding the recovery was a

3 For more detailed descriptions of Ghana's economic experience, see Killick (1978) and
Younger (1989).
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short-lived boom in real world cocoa prices in 1968 and 1969, followed by large
price increases in 1973 and 1974. The economic policies of the new political
regime also differed somewhat from those of the old and were in general more
export oriented. The real producer price of cocoa rose between 1966 and 1968,
and the volume of cocoa exports generally increased from 1966 levels. Other
changes in policy included a devaluation of the cedi—the Ghanaian currency—in
1966, and a relaxation of import restrictions on consumer goods.

1974 to 1983

The years 1974 through 1983, during which the Ghanaian economy
declined, were marked by several policy changes. First, the import controls of the
initial postindependence period were revived, as were extensive price controls for
consumer goods. Inflation rates increased and did not fall below 50 percent per
annum between 1975 and 1980, thus seriously eroding the value of earnings of
public sector employees (World Bank, 1991). Second, the volume of exported
cocoa declined nearly continuously, from 416,000 metric tons in 1975–1976 to
173,000 metric tons by 1983–1984. The real producer price of cocoa moved
erratically because nominal prices were adjusted only sporadically to account for
high inflation rates. Smuggling of cocoa to neighboring countries with higher
producer prices (Togo and Côte d'Ivoire) became a problem for the Ghanaian
government. Although smuggling acted to lower government revenues on (legal)
exports, it may also have ameliorated some of the adverse effects of low producer
prices for Ghanaian farmers.

The short-lived increase in GDP per capita in the late 1970s can be traced to
the boom in export prices (particularly for cocoa) during this time. However,
when the terms of trade collapsed in 1980, the Ghanaian economy began to
deteriorate markedly. In 1980 and 1981, the Ghanaian government paid cocoa
producers prices that were above the low world prices, incurring a loss in
government revenue. The effects of the deterioration in the terms of trade were
exacerbated by a prolonged and severe drought in the early 1980s, and a food
shortage ensued (World Bank, 1991). Moreover, low levels of public expenditure
on social infrastructure, particularly on roads and transport, made it difficult to
market crops. These two factors combined to cause substantial declines in the
output of cereals between 1981 and 1983. The collapse of government revenues
also meant a decline in public health services: By 1983, real public expenditure
per person on health was only 29 percent of its 1980 value (World Bank, 1989a).
The expulsion of approximately 1 million Ghanaians from Nigeria pursuant to the
collapse in oil prices exerted additional strain on the economy, increasing urban
unemployment.
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1983 to 1988

The increase in per capita gross domestic product from 1983 through 1988,
shown in Figure 5-2, marks the beginning of a recovery period for Ghana. The
economic recovery program of 1983, which was developed in conjunction with
the International Monetary Fund and the World Bank, consisted of a classic
stabilization package. A major objective of the program was to align prices within
Ghana to reflect market conditions. The cedi was devalued, and real producer
prices for cocoa were increased 85 percent (in real terms) between 1983 and
1985. Other policy changes included an increase in the wages of civil servants
(which had fallen to 10 percent of their 1977 value as a result of the high inflation
rates in the late 1970s and early 1980s) and reductions in civil service
employment. In addition, the Ghanaian government began investing in key
export sectors (cocoa, gold, and timber) and in transport infrastructure. Health
expenditures were also increased dramatically; they rose nearly fourfold between
1983 and 1988 (World Bank, 1989a).

In what follows, we investigate whether demographic outcomes in Ghana
were affected by a variety of economic indicators. Real GDP per capita provides a
measure of overall living standards. We expect it to affect demographic
outcomes, although we have no clear hypotheses about how its effects differ in
urban and rural areas. We also investigate the link between demographic
outcomes and measures of Ghana's terms of trade, its quantity of exports, the
world price of cocoa, the quantity of cocoa produced, and the producer price of
cocoa. Improvements in the terms of trade and increases in the world price of
cocoa should yield increases in living standards, either directly through increases
in private sector incomes or indirectly through increases in government revenues
and expenditure. Again, we have no clear hypotheses about how the effects of
these variables will differ in rural and urban areas. Although rural households
may not benefit directly from increases in world cocoa prices (because the
producer price they receive is set by the marketing board), they may benefit from
increases in government expenditure stimulated by increases in government
revenue. The quantity measures (the export quantum index and the measure of
cocoa production) should be positively correlated with both private incomes and
government revenues, and could affect demographic outcomes in both urban and
rural areas.

The producer price of cocoa serves as a measure of rural living standards,
and we have particular interest in whether changes in this variable affect rural
demographic outcomes. Note, however, that in Ghana, producer prices of cocoa
have often moved in the opposite direction from world prices. If rural living
standards are positively related to world cocoa prices (as might be expected,
given increased government revenue and evidence of
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smuggling to neighboring countries) the estimated effects of movements in
producer prices on demographic outcomes may be seriously biased.

Demographic Outcomes

Child survival improved substantially in the 1950s, 1960s, and 1970s, but in
the early 1980s little progress seems to have been made and possibly some
reversals occurred (Hill, 1993). There is some indication, however, that in the late
1980s the decline in mortality resumed. Such a pattern of change is consistent
with a response of mortality to economic reversals in the early 1980s, as outlined
above. The age at marriage for women appears to have increased slowly in recent
decades, and in 1988 the singulate mean age at marriage stood at 20.2 years (van
de Walle, 1993). Fertility may also have declined slightly, but it remains high by
international standards, at an estimated total fertility rate of 6.4 children per
woman in the second half of the 1980s (Cohen, 1993).

Figure 5-2 shows how the decline in infant and child mortality stalled in the
early 1980s for the population as a whole. The mortality graph charts the
deviations of the logarithm of the estimated risks of dying that resulted from a
Poisson regression that included as explanatory variables the age of the child and
dummy variables for each year.

The pause in mortality decline is also apparent in the mortality graph for the
rural sample (see Figure 5-4). The urban pattern, shown in Figure 5-3, is erratic.
The results in Table 5-3 indicate, however, that overall there was a significant
downward trend in mortality from 1970 to 1987 in the total sample, as well as
among children living in urban and rural areas. Only in rural areas was there
significant variation around the trend. The probability values for the test of no
variation net of trend are .41, .41, and .04 for the total, urban, and rural samples,
respectively.

Table 5-4 presents the effects of economic variables on infant and child
mortality. Most notable are the results for the effects of the terms of trade (TT)
and the world price of cocoa (WPCOC), Ghana's most important export. For
these two variables, the effects of the current and lagged logarithmic values either
as a group or in sum are significantly negative for both the total and the rural
samples. 4 That is, declines in the terms of trade and in the world price of cocoa,
both of which were severe in the late 1970s and early 1980s, are associated with
increases in child mortality once the trend in mortality is controlled for in rural
areas and in the country as a whole.

The log odds of marriage in Ghana fell significantly from 1962 to 1987 for
the total and urban samples, but not for women who were residing in

4 The analysis was also conducted separately for each age group. The results were
strongest for age groups 10–23 months and 24–35 months, ages in which weaning is likely
to take place.
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rural areas at age 12 (see Table 5-3). These results are also reflected in Figures
5-2, 5-3, and 5-4. There was no significant year-to-year variation around the trend
in the urban or total samples, but there was in the rural. Even so, these variations
were not significantly related to the economic variables included in our analysis
(see Table 5-5).

For first births, the log odds also significantly declined over time for the
total and urban samples, but without significant variation around the trend
(Table 5-3). Only the coefficients for the export quantum index (EXQ) and the
producer price of cocoa (PPCOC) for the total and rural samples were
significantly different from zero, either as a group or in sum; the sums were
positive (Table 5-6).

The second-birth odds also declined over time for all three samples in
Ghana, but there was no significant variation around the trend (Table 5-3). Once
again, in rural areas variation in the export quantum index was associated with
this risk (Table 5-7), but the association was negative, an unexpected result. The
coefficients on QCOC, cocoa output, did as a group have the hypothesized
positive effect on the second-birth odds in rural areas.5

Thus for Ghana reversals in terms of trade and the world price of cocoa
appear generally to have had the effect of worsening the rates of infant and child
mortality relative to the improving trend both for the country as a whole and for
rural areas. The export quantum index and the producer price of cocoa also
reduced the probabilities of first births in the same areas. The results for second
births were mixed, and there were no significant effects on the log odds of
marriage. Thus most of the economic variables used in this analysis did not have
the hypothesized effects, but a few of the models yielded the expected results.
Where effects appeared, people living in rural areas seem to have experienced
them more than did those in urban areas.

5 For the rural sample of women, the coefficients on the world price of cocoa (WPCOC)
as a group had a positive effect on the log odds of having a second birth once education of
the woman was added as a control to the model (p value = .09).
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KENYA

Economic Experience

Kenya's GNP per capita of $330 was slightly lower than that of Ghana in
1987 (World Bank, 1989b), but its economy is more diversified: Agriculture
accounts for 31 percent of GDP, industry for 19 percent, and services for the rest.
Four-fifths of the labor force worked in agriculture in 1980 (World Bank,
1989b). Kenya's major food crops include maize, wheat, sugar, and rice, and its
major exports are coffee, tea, and refined petroleum products. These last are made
from imported crude petroleum, with relatively little value added. Tourism has
also emerged as a strong source of employment for Kenya; it is the major source
of foreign exchange earnings from services (World Bank, 1983).

The Kenyan pattern of growth in per capita income between the early 1960s
and 1985 is typical of many African countries. As shown in Figure 5-5, Kenya
experienced relatively high rates of growth in per capita GDP between the early
1960s and the early 1970s, little growth through 1980, and declines in the first
half of the 1980s. Much of the movement in average Kenyan living standards
over this time period can be explained by international factors and the Kenyan
government's responses to them. However, drought, general economic policies,
and political instability may also have been important determinants of living
standards at times.

1963 to 1973

The high-growth period in Kenya, covering roughly 1963 to 1973, was
characterized by rapid expansion in both the agricultural sector and the smaller
industrial sector. The value of agricultural output grew at an average rate of 6.2
percent per annum between 1965 and 1973 and the value of industrial output grew
at 12.4 percent; both rates were substantially greater than the rate of population
growth, which was roughly 3.4 percent per year (World Bank, 1989b). Services,
including tourism, also grew rapidly, at 7.6 percent per year.

The high rates of growth in agriculture have been attributed to the transfer of
high-quality land to smallholders (Tostensen and Scott, 1987); the adoption of
high-yield maize varieties; and the expansion of coffee, tea, and dairy production
(World Bank, 1983). Overall, the highest growth rates in agriculture occurred in
the export-oriented subsector (coffee and tea). Industrial growth was fostered by
the expansion of domestic demand, protectionist policies toward manufactured
imports, government participation in industrial projects, and growth in foreign
investment (World Bank, 1983; Godfrey, 1986).
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The high growth rates in all sectors during the 1965–1973 period imply
increases in the average Kenyan standard of living. However, according to
sketchy evidence on the distribution of real per capita income, not all individuals
may have benefited substantially during this period. A 1983 World Bank study
concludes that poverty was then, and continues to be, largely a rural
phenomenon, with only 3 to 6 percent of urban individuals below the poverty line
in 1974. At the same time, more than a third of smallholders, pastoralists,
migrant farmers, and farm squatters lived in poverty; the highest rate was 85
percent, for pastoralists. Poverty rates among smallholders are of special concern
because this group accounted for 70 percent of the population in 1974. The study
also noted that the proportion of smallholders below the poverty line appears to
have declined somewhat during the 1960s. However, the distribution of rural
incomes seems to have worsened: Between 1963 and 1974, the poorest 40
percent experienced no gains in income (World Bank, 1983). That a large fraction
of the population saw no improvement in income can be reconciled with high
growth rates in agriculture: Much of that growth was in coffee and tea, and only
27 percent and 12 percent of smallholders, respectively, raised these crops in
1974. These pieces of evidence are sketchy; they come from only two provinces.
However, taken together, they do suggest that a large proportion of Kenyans
gained little from the high growth years of the 1960s and early 1970s.

1973 to 1980

For several reasons the growth of per capita income in Kenya was quite slow
between 1973 and 1980 (see Figure 5-5). The oil shock of 1973 adversely
affected industrial development and resulted in a large balance of payments
deficit. The collapse of the East African Community limited Kenya's markets for
manufactures. The growth in the value of industrial output fell to 5.7 percent per
year during 1973–1980. Agriculture, as well, experienced a slowdown in its
growth rate, which averaged 3.7 percent per year between 1973 and 1980, less
than the estimated 3.8 percent rate of population growth during this period. This
slowing of growth in agriculture has been attributed to poor weather, the lack of
new high-quality land on which to expand production, and the halt in technical
progress in seed varieties (World Bank, 1983). Government intervention in the
pricing of maize, wheat, milk, meat, sugarcane, and cotton has also been
mentioned as a factor (Tostensen and Scott, 1987).

Although growth was slow on average over the 1973–1980 period, it was
not uniformly so. In particular, the 1976–1977 boom in coffee prices boosted
incomes. The coffee price that producers in Kenya receive closely mirrors the
world price, so this boom must have had significant effects on incomes for
coffee-growing smallholders.
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1978 On

The period 1978–1980 marked the beginning of a decline in per capita
income that continued to 1985. A number of reasons underlay this decline. First,
the coffee boom ended, and real world prices fell 43 percent between 1977 and
1978, and 19 percent between 1979 and 1980. Tea prices also declined. Two
factors exacerbated the effect of these declines: First, a severe drought in 1979
curtailed maize production and led to urban food shortages that required
emergency food imports. Second, the 1979 increase in oil prices further worsened
Kenya's terms of trade. Together, these factors resulted in an increasingly large
current account deficit, which amounted to over 14 percent of GDP by 1980
(World Bank, 1983).

The years 1980–1988 were ones of stabilization and structural adjustment. A
series of devaluations eroded the dollar value of the shilling 52 percent between
1980 and 1984 (Godfrey, 1986). The current account deficit was reduced to 3.5
percent of GDP by 1985 (World Bank, 1989b). Real wages fell, with the official
minimum wage declining 36 percent in real terms between 1980 and 1984. Prices
paid to farmers for cereals were increased sharply, and, with the exception of the
1984 drought year, agricultural output began to grow relatively quickly so that its
share in GDP actually increased slightly between 1980 and 1986. Despite these
changes, per capita income declined between 1980 and 1985, and it increased
only a little between 1985 and 1988. Continuing declines in the prices of the
major commodity exports of coffee and tea were one source of the weakness in
the economy during this period.

In what follows, we examine the relationship between demographic
outcomes and several economic indicators. These indicators include real per
capita GDP, indices of the terms of trade and export quantities, the world prices
of coffee and tea, and the producer price of coffee. The first three measures are
general indicators of economic performance, and we expect them to affect
demographic outcomes in both urban and rural areas. Because Kenya allows the
world and producer prices of coffee to move together, we do not expect the
demographic effects of these two variables to differ substantially, in either urban
or rural areas. Movements of coffee and tea prices should affect both the incomes
of coffee and tea producers and government revenues through taxes. Therefore,
price increases might have urban demographic effects, due to additional
government expenditures, as well as rural effects, due to increases both in rural
incomes and in government expenditures. However, given the diversity of the
Kenyan economy and the fact that many rural households produce no coffee or
tea, movements in these prices might have only indirect effects on living
standards.
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Demographic Outcomes

Kenya, like Botswana, is one of the few sub-Saharan African countries to
have made substantial progress in its demographic transition. The total fertility
rate fell from about 8.0 children per woman in the late 1970s to 6.7 in the late
1980s (Cohen, 1993), but comparison of data from the DHS and the earlier World
Fertility Survey indicates that age at marriage has changed little (van de Walle,
1993). Hill (1993) estimates that the probability of dying by age 5 was halved
between 1945 and 1985.

Figure 5-5 and Table 5-8 indicate that mortality indeed decreased between
1970 and 1988, but if characteristics of the child and mother are controlled, as
discussed in Chapter 4, there was no significant trend.6 However, there have been
significant variations, no matter what the model. Even so, the results in Table 5-9
reveal no clear significant association between changes in economic conditions
and mortality. The terms of trade and the world price of tea were negatively
associated with child mortality, but the export quantum index had a perverse
positive effect. The coefficients on the other three economic indicators did not
have effects, either as a group or in sum.7

There was a negative trend in the risk of marriage for the total, urban, and
rural samples in Kenya from 1962 to 1987, as well as significant variation around
the trend (Table 5-8 and Figures 5-5, 5-6, and 5-7). The following economic
variables had the hypothesized positive effects on the probability of marriage for
the indicated samples: GDP, total and rural; EXQ, total, urban, and rural; and real
producer price of coffee (PPCOF), rural (Table 5-10). The world price of tea had a
negative effect on marriage in all three samples.8

There was a negative trend in the log odds of first birth and significant
variation around that trend for women who lived in rural areas at age 12 and for
the sample as a whole, but not for the urban sample (Table 5-8). GDP and EXQ
had positive effects in all three samples, whereas the real world price of coffee
(WPCOF) had positive effects only for the urban sample and PPCOF for the total
and urban samples (Table 5-11). TT and the real world price of tea (WPTEA) had
perverse negative effects.

6 Given the relatively small urban population in Kenya, it was not possible to carry out
the mortality analysis separately for the urban and rural samples of children.

7 The coefficients on the world price of coffee (WPCOF) in sum (-0.18) are significantly
negative in a model with control variables (p = .09).

8 In models with a control for education, there are additional significant effects: GDP in
sum, total (p = .08); WPCOF as a group and in sum, total (p = .07 and .06, respectively);
WPCOF as a group and in sum, rural (p = .08 and .04, respectively); WPTEA as a group,
rural (p = .09); and PPCOF in sum, total (p = .07). The signs of the sums in these cases are
not different from those in Table 5-10.
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Although there was a negative trend in the log odds of second births in all
three samples, no significant variation around the trend was found (Table 5-8).
Of the economic variables, only TT for the urban sample had coefficients that
were significantly positive in sum; however, the effect was very large
(Table 5-12).

Given these mixed negative and positive results, it is difficult to reach a
strong conclusion about whether variations in economic conditions net of trends
have significantly influenced demographic outcomes in Kenya. This difficulty is
not surprising for two reasons: The economic crisis was not severe in Kenya, and
the Kenyan economy is quite diverse by sub-Saharan African standards.
Accordingly, changes in the prices of one commodity were not likely to have
significant effects on large segments of the population. However, real per capita
income, which of all the economic indicators used here may come closest to
reflecting overall economic well-being, indeed had the hypothesized effects for
marriage in the total and rural samples and for first births in all three samples.
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NIGERIA

Economic Experience

In 1987, Nigeria had a GNP per capita of $370 (World Bank, 1989b).
Agriculture accounted for 30 percent of GDP, and industry (including oil
extraction) for 43 percent. Two-thirds of the labor force was in agriculture in
1980. Nigeria grows a wide variety of food crops, and it exports cocoa, palm
kernels, and rubber. Since the 1970s, petroleum has dominated the export
market, accounting for about 95 percent of total export earnings in the 1980s.

The Nigerian economy has changed considerably over the past three
decades. During the 1960s, Nigeria experienced slow, and at times negative,
growth per capita (Figure 5-8). In the three years before the 1973 oil price
increase, Nigeria's economy began to grow more quickly than it had in the 1960s.
The cessation of the 1967–1970 civil war and the expansion of the Nigerian oil
industry were likely factors in this growth. The 1973 surge in oil prices further
increased growth rates. Export earnings rose rapidly, and much of the increase
accrued to the state in the form of government revenues.

Government revenues from oil accounted for 65 percent of total tax
revenues in 1978, and 81 percent in 1980 (Gersovitz and Paxson, 1990). The
Nigerian government responded to the increase in revenues by increasing
expenditures. In nominal terms, government spending increased more than two-
and-a-half times between 1973 and 1974 (Kirk-Greene and Rimmer, 1981).
Government expenditures rose from less than 20 percent of GDP in 1970–1973 to
35 percent in 1974–1977. The government undertook ambitious public
investments, concentrated in urban areas. Expenditure on social services
increased as well, so that primary school enrollment rose from 36 percent in 1960
to 62 percent in 1978 (World Bank, 1981). Expenditures grew more quickly than
did revenues, and the government experienced deficits throughout the latter half
of the 1970s (Kirk-Greene and Rimmer, 1981).

With the rise in oil prices in 1973, economic activity in Nigeria shifted
sharply away from agriculture. Exports of cocoa in 1980 were less than half of
1965 quantities, and exports of palm kernels and rubber declined even more
(World Bank, 1989b). Production of many food crops also declined. However,
the boom in oil prices spurred growth in some sectors of the economy.
Construction, which had accounted for 6.4 percent of Nigerian GDP in 1970,
climbed to 11.3 percent by 1975.

The downward movements in oil prices in the 1980s produced a sharp
decline in per capita GDP, and by 1988 GDP per capita was only 66 percent of
that in 1980. Export revenues (as well as government revenues) fell sharply. The
government borrowed heavily from foreign sources, and total
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external debt as a fraction of GNP rose from 5 percent in 1980 to 111 percent in
1987 (World Bank, 1989b). In 1986, the Nigerian government began a
liberalization policy, which sought to free exchange rates, reduce trade
restrictions and regulations, and remove price controls maintained by
government marketing boards. However, none of these policies had substantial
effects on output during our sample period.

Some evidence suggests that the rapid growth in the 1970s had little effect
on the living standards of the majority of the Nigerian population. Although
average incomes rose, rural and informal-sector urban workers realized few
benefits, according to Watts and Lubeck (1983). However, data problems make it
difficult to draw firm conclusions on changes in the Nigerian income distribution
(see Bienen, 1983). Several factors indicate that at least some of the benefits of
the oil boom spilled over to poorer segments of the population. First, real central
government expenditures on education, health, and social services increased
between 1972 and 1980 (World Bank, 1989b). Second, real producer prices for
cocoa increased steadily up to 1980, a change that should have benefited rural
households.

Several pieces of evidence suggest that the economic decline in the 1980s
affected a broad cross section of the Nigerian population. First, some evidence
indicates that rural households were adversely affected in the first half of the
1980s. Producer prices for cocoa were lowered drastically between 1980 and
1985, a change that implies a reduction in living standards for some rural
households. However, these prices were then increased after 1985 as part of
Nigeria's structural adjustment program. The volume of agricultural exports
dropped off dramatically in the early 1980s, although it began to rise again in
1984.

Second, cuts in government expenditure resulted in decreases in expenditure
for both health and other social services. For example, in 1987, real public health
expenditure per person was half what it had been in 1980 (World Bank, 1989b).
Nigeria was one of the few countries in sub-Saharan Africa to show a decrease in
the percentage of 1-year-old children immunized against DPT (diphtheria,
pertussis, and tetanus), polio, and measles between 1981 and 1986–1987 (World
Bank, 1989b). There is no information, however, on whether health services
deteriorated more in urban or rural areas.

Third, the recession in the 1980s resulted in increases in open
unemployment rates in urban areas, especially among younger and more educated
workers (see Vandemoortele, 1991). Real wages also fell for both rural and urban
civil servants.

In what follows, we investigate the relationship between demographic
outcomes and several economic indicators, including per capita GDP, the terms
of trade and export quantum index, the world price of crude petroleum, and world
and producer prices for cocoa. Movements in the price of
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crude petroleum (which are also reflected in the terms of trade index) have been
the major source of economic fluctuations in Nigeria, and we expect this variable
to have significant demographic effects. The evidence discussed above indicates
that the effects of the boom in oil prices and the subsequent collapse were felt
mostly in urban areas. However, effects on rural areas are also likely. Rural
households may have benefited from increases in government expenditures, from
remittances from relatives in urban areas, and from a tightening of rural labor
markets. Because petroleum is so important to the Nigerian economy and because
the downturn in prices in the 1980s was so severe, we expect to find larger
demographic effects in Nigeria than we did for economic reversals in other
countries.

The producer price of cocoa serves as another measure of rural living
standards in Nigeria, and we examine whether it is associated with rural
demographic outcomes. It should be noted, however, that between 1985 and
1988, the producer price of cocoa was dramatically increased as part of the
structural adjustment program, while GDP per capita was failing. The negative
correlation between the two variables in these years could bias our estimates.

Demographic Outcomes

There was little change in child mortality between the mid-1970s and 1990.
The probability of dying by age 5 was approximately .190 to .200 in the 1980s
(Hill, 1993). Van de Walle (1993) reports no change in the age at marriage in
recent decades. Some analysts suggest, however, that fertility decline has begun
in some parts of Nigeria (Caldwell et al., 1992), but there is some question at the
national level about the accuracy of the count of births in the 1992 Demographic
and Health Survey (Federal Office of Statistics, Nigeria, and Institute for
Resource Development, 1992; Cohen, 1993).

Our results indicate a downward trend in infant and child mortality from
1970 to 1989, as well as significant variation around the trend (see Figures 5-8,
5-9, and 5-10 and Table 5-13).9 This variation net of trend was also significantly
and negatively associated with changes in the economic variables listed in
Table 5-14, especially for the total and urban samples. All the economic variables
except the producer price of cocoa have effects on total child mortality. All but
PPCOC, EXQ, and the world price of crude petroleum (WPOIL) have effects on
urban child mortality.10

9 Figure 5-8 suggests that the greatest change in child mortality was before 1975, so that
these results are not necessarily inconsistent with the findings of Hill (1993). As noted
earlier, our focus in this report is on estimating year-to-year variation rather than on
estimating trends.

10 The last two have negative effects in sum when control variables are added to the
models (p = .08 for EXQ and p = .09 for WPOIL).
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For rural children, only TT and WPOIL have significant effects. Thus
effects are greater in urban than in rural areas, but the relative effects of the world
prices and terms of trade for these two samples are not as great as we might have
expected.

The log odds of marriage declined from 1964 to 1989 and there was
significant variation around the trend in all three samples of women (see
Table 5-13 and Figures 5-8, 5-9, and 5-10).11 Table 5-15 shows that four of the
economic variables (GDP, EXQ, WPCOC, and PPCOC) had coefficients that as a
group and in sum had significantly positive effects on marriage in all three
samples. The coefficients on the terms of trade (TT) were also significantly
different from zero as a group. The results for the world price of crude petroleum
are mixed, and the sums of the coefficients are negative for the total and rural
samples, contrary to our expectations.12 Although we are reluctant to emphasize
the sign, size, and significance of individual coefficients, it is noteworthy that the
biggest effects in the urban sample tend to occur in the current period, whereas
they occur with a one-year lag in the rural sample. This pattern is consistent with
the effects of economic shocks taking longer to work through the economy to
rural areas.

The log odds of first birth also declined in urban Nigeria, but increased in
rural areas (Table 5-13 and Figures 5-9 and 5-10).13 Once again, the economic
variables generally had effects in sum (positive) and as a group (Table 5-16).14

Only for the rural sample did the terms of trade have no effect.
There were no significant trends over time in the log odds of second birth in

any of the three samples, although there was significant year-to-year variation
(Table 5-13). For the total and rural samples, all the economic variables but the
quantity of exports and the producer price of cocoa had positive effects either as a
group or in sum (Table 5-17). For the urban sample, only WPCOC and WPOIL
had positive effects. For all three samples, the effects of PPCOC were perversely
negative.

Altogether then, Nigeria has sustained a heavier impact from economic
reversals on all four demographic outcomes than has any other country in our
analysis. Moreover, the effects were generally in the hypothesized

11 When the education control is added to the model for urban women, the trend is no
longer significantly different from zero (p = .63). When the control is added to the total
and rural groups, the trend becomes significantly positive (p = .00 for both).

12 These two sums are not significantly different from zero in models including
education (p = .48 for total and p = .37 for rural).

13 In models with education, the trend for the urban sample was insignificant (p = .16)
and for the total sample, significantly positive (p = .00).

14 For the rural sample, in models with education, the sum of the coefficients on GDP
are not significantly different from zero (p = .32), and the sum of the coefficients on
WPCOC are significantly negative (p = .06).
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directions. The negative effects of petroleum prices on marriage and of the
producer price of cocoa on second births are puzzling, but otherwise the results
were as expected. Most notable were the effects on variations in the log odds of
marriages and first births net of the trends. No doubt the large sample size of the
Nigeria DHS had some effect on the statistical significance of the results, but the
sample of at least one other country, Kenya, was of comparable size, and the
results there were quite weak by comparison. The economy of Nigeria is more
heavily dominated by one commodity and the economic shock that was
experienced was greater. We believe that these differences are important factors
underlying the results of our analysis.
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SENEGAL

Economic Experience

The World Bank (1989b) lists Senegal as a lower-middle-income country,
whose GNP per capita was $520 in 1987. Agriculture accounted for 22 percent of
output in 1987, and industry's share was 27 percent. In 1980, 81 percent of the
labor force worked in agriculture. The primary agricultural products are
groundnuts, millet, sorghum, maize, manioc, rice, and livestock. In the late
1980s, about 40 percent of total cultivated land was in groundnuts, which are
largely exported (Central Intelligence Agency, 1989). Other major exports
include phosphates and fish. Senegal imports crude petroleum and exports refined
petroleum products.

The Senegalese economy has been stagnant for the past three decades, as
Figure 5-11 shows. There was some growth in the early 1960s, followed by a
decline from 1968 through 1974, a brief period of expansion in the mid-1970s,
and subsequent erratic growth. Senegal's inability to sustain growth has been
attributed to several factors. The first is rainfall. Rainfall in Senegal is extremely
variable, and droughts are frequent. Yields of millet, rice, and groundnuts are
quite sensitive to fluctuations in rainfall (Gersovitz, 1987). Furthermore, rainfall
is low enough on average to prevent farmers from making wide use of fertilizer-
intensive farming techniques. Second, the Senegalese economy (and government
revenues) is dependent on export earnings from phosphates. However, phosphate
deposits have been heavily mined and are of increasingly inferior quality (World
Bank, 1991).

The prices of exports, particularly of groundnuts and phosphates, are a
major determinant of income in Senegal. Both of these commodities experienced a
short-lived boom in the 1970s (leading to a brief period of growth) but have
subsequently collapsed. The Senegalese government stabilizes prices for many
agricultural outputs, including groundnuts. These policies are meant to buffer
farmers against short-term fluctuations in world prices; however, over the long
run, the producer prices move with world prices. Groundnut farmers have
experienced nearly continuous declines in the price of their output since the boom
in 1974.

In what follows, we investigate the relationship between demographic
outcomes and several economic indicators. These include per capita GDP, the
terms of trade and quantity of exports, the world prices of phosphates and
groundnuts, the producer price of groundnuts, and rainfall. Real per capita GDP
serves as a general economic indicator, which should affect demographic
outcomes in both rural and urban areas. The terms of trade and export quantities
also serve as general economic indicators. Movements in the world prices of
phosphates and groundnuts should have a large effect on government revenues
and might be expected to have larger effects
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in urban than in rural areas. The producer price of groundnuts and the rainfall
measure serve as proxies for rural living standards, and we expect the effects of
these variables to be larger in rural areas.

Demographic Outcomes

After a plateau in the 1960s and early 1970s, child mortality has fallen
sharply (Hill, 1993). Fertility remains high—6.6 children per woman in 1986; but
fertility may be falling among younger age groups (Cohen, 1993), and the age of
marriage is increasing, if only slightly (van de Walle, 1993).

Figure 5-11 and Table 5-18 show the strong downward trend in mortality
from 1970 to 1985 for the total and rural samples. However, there has been no
significant variation around the trend. Not surprisingly, the effects of economic
variables on variation net of trend in mortality are mixed (Table 5-19). For the
sample of rural children, the current and lagged values of the quantity of exports
as a group have an effect on mortality. The effect of the current value is in the
expected negative direction, but the sum of coefficients is not significantly
different from zero. Also for the rural sample, the sums of the coefficients on the
terms of trade and on rainfall (RAIN) are significantly greater than zero, that is,
increases in these indicators are associated with increases in infant and child
mortality, perverse results.15

For the urban sample, the sums of the coefficients for two of the economic
variables, terms of trade and the world price of groundnuts, are negative and
relatively large. That the latter is significantly different from zero for urban areas
is consistent with the expectation stated above that changes in world prices will
affect government revenues and thus urban populations relatively more than rural
ones.

The log of odds of marriage in Senegal declined from 1960 to 1985 for all
three samples, especially the urban population (Table 5-18 and Figures 5-11, 5-12,
and 5-13), but there was no significant variation around the trend. Three of the
economic variables had the hypothesized positive effects on marriage for the
total sample: the terms of trade, the world price of groundnuts, and the producer
price of groundnuts (see Table 5-20). The first two also had significant positive
effects on the log odds for the urban sample. For the rural sample, only the terms
of trade had significant effects, which were positive in sum.

The log odds of first birth also fell over time in the total and urban samples,
but rose in the rural one, as was the case in Nigeria. 16 There was
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significant variation around the trend for the total and rural samples. For the total
sample, the terms of trade and the world and producer prices of groundnuts all
had significantly positive effects in sum (Table 5-21). For the urban sample, the
terms of trade and the world price of phosphates also had positive effects, and
those for the former were large. The coefficients on the economic variables as a
group and in sum were not significantly different from zero in the analysis of the
rural sample.17

There was a significant downward trend in the log odds of second birth for
all three samples and significant variation net of the trend for the total and the
rural samples (Table 5-18).18 The results in Table 5-22 indicate that for the total
sample, the terms of trade and the world price of groundnuts had the hypothesized
positive effects. For the urban sample, the world prices of groundnuts and
phosphates and the producer price of groundnuts all had positive effects, but GDP
and RAIN had negative effects, those for the former being quite strong. For the
rural sample, the quantity of exports also had a negative effect, whereas the terms
of trade, the world price of groundnuts, and rain had positive effects.19

In summary, the results for Senegal for mortality and second births are quite
mixed and do not give a strong impression that economic factors have had
demographic effects; but the results are consistent with the hypothesis that
economic upturns have had positive effects on marriages and first births net of
trends. However, one economic indicator, the world price of ground-nuts, does
have the hypothesized effects across all the outcomes, a finding that is consistent
with the importance of groundnuts in the Senegalese economy, at the time. These
effects tend to be most frequent and greatest for the urban sample, which is
consistent with the role of government in stabilizing prices to producers in the
short run and absorbing shocks via government expenditures. That some of the
other broad indicators of the economy, such as GDP, do not have such consistent
effects may reflect the relatively undramatic changes in these indicators in recent
decades.

16 However, for the total sample, there was no significant trend once education was
controlled for (p = .82).

17 There were also two changes in the economic effects when education was added to
the model: GDP as a group, urban (p = .10), but the sum is negative; and WPGN in sum
(positive), urban (p = .06).

15 The positive relation between mortality and rainfall is perverse from an economic
perspective, but from an epidemiological one, it is not implausible, given that the
transmission of some diseases, such as malaria, is positively associated with rainfall.

18 The trend was not significant (p = .11) for the rural sample when education was
controlled for.

19 The sum of the coefficients on EXQ were also significantly negative in the model
including education for the total sample (p = .09).
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Table 5-18 Effects of Time Period on Demographic Outcomes, Senegal

Child Mortalitya First Marriageb

Total Urban Rural Total Urban Rural

Trend -.05 -.00 -.06 -.04 -.06 -.02
Tests (p-values)c

No trend .00** .86 .00** .00** .00** .00**
No variation .00** .25 .00** .00** .00** .03**
No variation net of trend .35 .21 .26 .27 .70 .69
Number
Children 14,225 3,365 7,172 — — —
Women — — — 4,407 1,403 2,977

a In mortality analysis, age of child is controlled. Period of analysis is 1970–1985.
b In marriage and first-birth analyses age of woman is controlled; in second-birth analysis, age of
woman and interval since first birth are controlled. Period of analysis is 1960–1985.
c * indicates a p-value of < .10; ** means a p-value of < .05.
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First Birthb Second Birthb

Total Urban Rural Total Urban Rural

Trend -.01 -.03 .01 -.01 -.02 -.01
Tests (p-values)c

No trend .02** .00** .03** .01** .03** .07*
No variation .00** .00** .03** .01** .08* .02**
No variation net of trend .02** .56 .06* .04** .17 .03**
Number
Children — — — — — —
Women 4,407 1,430 2,977 3,242 870 2,372
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TOGO

Economic Experience

Togo is listed by the World Bank (1989b) as a lower-income country; its
GNP per capita was $290 in 1987. Agriculture accounted for 29 percent of GDP
in 1987, and employed 73 percent of the labor force in 1980. The share of GDP
from industry was 18 percent in 1987. The major food crops are yams, cassava,
maize, beans, rice, millet, sorghum, and fish. Export crops include coffee, cocoa,
and cotton. Phosphates are an important export, accounting for around 50 percent
of total export earnings in the early 1980s. Government revenue is also heavily
dependent on phosphate exports, because of government ownership of phosphate
mines (World Bank, 1991).

As Figure 5-14 illustrates, per capita output in Togo grew through the 1960s
and 1970s, and then declined in the 1980s. Through the 1960s, phosphate mining
was an increasingly large source of incomes and government revenues. Between
1973 and 1975, the real price of phosphates more than tripled. The prices of
coffee and cocoa, two other important exports, experienced booms in 1977. The
increase in government revenues due to these price increases was used to finance
an ambitious investment program, to which 46 percent of GDP was allocated in
1978. However, the collapse in the prices of export goods after 1978 resulted in
debt problems. External public debt rose from 16 percent of GNP in 1970 to 82
percent in 1980.

After 1983, Togo began a series of stabilization policies aimed at increasing
exports and reducing debt burdens. It increased producer prices for major export
crops (cocoa, coffee, and cotton) and privatized several public enterprises (World
Bank, 1991). However, continued adverse movements in its terms of trade and
declines in phosphate exports combined to yield slow or negative growth in the
years between 1983 and 1988. By 1988, real producer prices for coffee and cocoa
had fallen below those of 1980, suggesting declines in rural living standards.
However, the government increased expenditures on education, health, and social
services between 1980 and 1987, a period over which per capita incomes fell
(World Bank, 1989b).

Indirect evidence suggests that neither the commodity price boom in the
1970s nor its collapse in the 1980s affected the incomes of rural households very
much. Togo maintains stable producer prices for coffee and cocoa despite
fluctuations in world prices. Evidence of this policy comes directly from the
series on producer and world prices reported in appendix Tables A-6 and A-8.
The coefficients of variation of the world prices of coffee and cocoa over the
1960–1987 period were both 39 percent. The coefficients of variation of producer
prices of coffee and cocoa were 19
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percent and 20 percent, respectively. When the world prices of these commodities
experienced large increases in the 1970s, producer prices rose only slightly.
Likewise, declines in commodity prices were not matched by large declines in
producer prices. Moreover, coffee and cocoa production is concentrated in the
plateau region. Even so, households throughout the country may have been
indirectly affected by the commodity price movements via changes in
government expenditures.

Some evidence points to a drought and famine centered on 1977, which is
not reflected in the time series of GDP per capita and may have been important
for certain segments of the population. The per capita production of cereals was
15 percent lower in 1977 than it was in 1976 (Food and Agriculture
Organization, 1983). In our analysis, we have also not captured potential
influences in Togo of the economic shock in neighboring Nigeria delivered by the
fall in oil prices.

In what follows, we examine whether demographic outcomes have been
affected by movements in per capita GDP, the terms of trade, export quantities,
the world prices of phosphates, coffee, and cocoa, and producer prices of coffee
and cocoa. As it does for other countries, per capita GDP serves as a general
indicator of living standards. Indirect evidence suggests that the terms of trade
and world prices of commodities may be more important determinants of living
standards in urban than in rural areas. The producer prices serve as measures of
rural living standards.

Demographic Outcomes

Child mortality declined steadily from 1960 to 1985 and was halved over the
period (Hill, 1993). Fertility, however, remains high—the total fertility rate is
over six (Cohen, 1993); and the age of marriage has remained virtually constant
(van de Walle, 1993).

The downward trend in mortality from 1970 to 1987 for the total and rural
samples is shown in Figures 5-14 and 5-16 and Table 5-23. There is no
significant trend for urban children, and there was no significant variation around
the trend for any of the groups.

The effects of economic variables on mortality are mixed (Table 5-24). For
the total sample, the quantity of exports and the producer prices of cocoa and
coffee are all negatively related to child mortality net of trend, as hypothesized,
but the world price of phosphates (WPPH) has a positive effect. For the urban
sample, only the coefficients on the world price of coffee as a group are
significantly different from zero. For the rural sample, the sum of the coefficients
on EXQ is significantly less than zero, but WPCOC and WPPH have positive
effects.

There was a downward trend in the log odds of marriage for all three
samples from 1963 to 1988 (Figures 5-14, 5-15, and 5-16 and Table 5-23),
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but there was no significant variation around the trends.20 As shown in Table 5-25,
the economic effects net of trend are strongest for the urban sample: GDP, TT,
WPCOC, and WPPH all had positive effects. 21 The effects of GDP, TT, and
PPCOC are also positive for the total sample. The coefficients on the economic
variables for the rural models are not significantly different from zero either as a
group or in sum.

There was a significant downward trend in the log odds of first birth for the
total and urban samples, for which there was also significant variation around the
trend (Table 5-23).22 However, only TT and WPPH had significant effects, which
were positive in sum, for the total and urban samples (Table 5-26).23

The log odds of second birth show significant trends downward for all three
samples, but without significant variation net of the trends (Table 5-23); and the
economic variables had no effects (Table 5-27).

In summary, the effects of economic factors net of trend on mortality are
mixed in Togo. The effects on marriage for urban women are consistently
positive, and first births show a few effects for the total and urban samples. There
are no effects on second births. Economic reversals thus appear to have affected
primarily marriage and first births, especially in urban areas. The world price of
Togo's most important commodity, phosphates, and the terms of trade affected
both outcomes.

20 These trends become insignificant once education is entered into the models (p = .99
for total, p = .25 for urban, and p = .43 for rural).

21 The effects of WPCOC and WPPH become insignificant when education is controlled
for (p-values for both are .13).

22 The trends are insignificant for models with education (p = .95 for total and p = .30
for urban).

23 The effects of TT as a group are not significant for the urban model with education (p =
11).
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TABLE 5-23 Effects of Time Period on Demographic Outcomes, Togo

Child Mortalitya First Marriageb

Total Urban Rural Total Urban Rural

Trend -.03 -.00 -.03 -.02 -.02 -.01
Tests (p-values)c

No trend .00** .82 .00** .00** .00** .00**
No variation .00** .38 .01** .00** .00** .03**
No variation net of trend .42 .32 .11 .17 .12 .16*
Number
Children 10,782 1,704 5,439 — — —
Women — — — 3,355 1,261 2,094

a In mortality analysis, age of child is controlled. Period of analysis is 1970–1985.
b In marriage and first-birth analyses, age of woman is controlled; in second-birth analysis, age of
woman and interval since first birth are controlled. Period of analysis is 1960–1985.
c * indicates a p-value of < .10; ** means a p-value of < .05.
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First Birthb Second Birthb

Total Urban Rural Total Urban Rural

Trend -.01 -.02 -.00 -.02 -.02 -.02
Tests (p-values)c

No trend .00** .00** .32 .00** .00** .00**
No variation .01** .01** .11 .01** .29 .08*
No variation net of trend .04** .05* .11 .59 .74 .53
Number
Children — — — — — —
Women 3,355 1,261 2,094 2,472 864 1,608
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UGANDA

Economic Experience

With a GNP per capita of $260 in 1987, Uganda is the poorest country
considered in our study (World Bank, 1989b). Unlike other countries considered
here, Uganda has experienced an increase in the fraction of output generated by
agriculture over the past several decades. In 1965, agriculture accounted for 52
percent of total output; by 1987, the share was 76 percent. As of 1980, 86 percent
of the labor force was in agriculture. Major food crops include maize, millet,
plantains, sorghum, pulses, and tubers. Coffee and cotton account for nearly all
of Ugandan exports. Some tea is also exported.

As shown in Figure 5-17, Uganda saw erratic growth between 1960 and
1972, and then a severe decline between 1972 and 1980. There appears to have
been some rebound in the early 1980s, but the decline resumed after 1983.24

Political instability, civil war, and economic mismanagement, rather than
exogenous economic factors, were the source of the economic decline of Uganda
in the 1970s. In fact, the high rates of growth enjoyed by neighboring countries
with similar production structures and exports imply that Uganda might have
done well during the 1970s. Ugandan terms of trade were strong between 1974
and 1979 because coffee and cotton prices were high.

Yet, agricultural output fell during the 1970s (United Nations Development
Program/World Bank, 1989). The decline was particularly severe for export
crops, as farmers shifted from cash-crop production into subsistence farming.
Coffee exports fell from 158,000 metric tons in 1965 to 110,000 metric tons in
1980, and cotton exports from 69,000 to 2,000 metric tons. Producer prices for
these crops declined almost continuously through the 1970s. Real producer prices
for coffee had lost three-quarters of their 1972 values by 1981, and producer
prices for cotton plummeted even more.25 Agricultural output was also adversely
affected by a breakdown in transport and agricultural extension services. In
general, gross domestic investment was exceptionally low during the 1970s; it
was only 6 percent of GDP in 1980.

24 As discussed in Appendix A, the data on per capita GDP for Uganda are especially
suspect. In contrast to the other countries, for which we used data from the Penn World
Table, for Uganda we relied on a newer data set from the World Bank. Although different
data sources yield different numbers for Ugandan per capita output in the 1980s, the
general pattern of a severe decline in the 1970s is common to all standard data sources.

25 Unfortunately, continuous time series of producer prices of coffee and cotton are not
available for Uganda, so we were not able to use these prices in our analysis.
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Economic performance in the first half of the 1980s was mixed. In 1981,
Uganda adopted an economic recovery program that included a devaluation,
removal of many price controls, and increases in producer prices. Real producer
prices for coffee and cotton were increased more than ninefold between 1981 and
1983. Export quantities increased in response. As discussed in footnote 24,
different data sources recorded quite different measures of growth in incomes
during this period. However, the supporting evidence indicates that the economy
was in recovery in the early 1980s. In 1984, the economic recovery program
began to falter, and in 1985 there was a coup followed by civil war. There is little
reliable information on how living standards changed between 1981 and 1985 in
Uganda, especially for the poorest segments of the population.

In what follows, we examine whether demographic outcomes are related to
economic indicators. The economic indicators include per capita GDP, terms of
trade and export quantum indices, and the world prices of coffee and cotton. But
the international economic environment has played only a minor role in the
determination of Ugandan living standards. Political instability and economic
policy have been far more important, and the measures of world prices do not
reflect these factors. Per capita GDP should, in theory, serve as a good measure
of average living standards; but measurement error in per capita output is likely to
be severe, potentially biasing our results. The export quantum also serves as a
general measure of living standards and may affect both rural and urban areas;
however, because the sample size was small in the case of mortality and
information was lacking on residence at age 12 in the cases of marriage and
fertility, we were not able to do the analysis separately for urban and rural
samples in Uganda.

Demographic Outcomes

Uganda made little progress in reducing child mortality in the 1970s and
1980s (Hill, 1993), and the total fertility rate remained above seven children per
woman in the late 1980s (Cohen, 1993). The age at marriage of women may have
increased by a few months in the last few decades, according to some evidence
(van de Walle, 1993).

Our results, as shown in Table 5-28, indicate a slight but significant trend
upward in mortality over the 1970–1987 period. Figure 5-17 also demonstrates
this trend from 1970 to the early 1980s, but suggests that survival may have
improved in the mid-1980s. There is no significant year-to-year variation around
the trend. The results of the analysis including economic variables are mixed. As
shown in Table 5-29, EXQ had negative effects on mortality, whereas the real
world price of cotton (WPCOT) had positive effects.
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The log odds of marriage declined significantly from 1960 to 1987, but once
again there was no significant variation around the trend and the economic
variables had no effects (Table 5-30).

Similarly, the log odds of first birth showed a significant downward trend,
but no significant year-to-year variation net of the trend. 26 However, two of the
economic variables, real GDP per capita and the export quantum index, have
significant positive effects on first births, as was hypothesized (Table 5-31).

For second births, there is also a slight, but significant trend downward in
the log odds, but no variation net of the trend. Real GDP per capita has a positive
effect on the probability of a second birth, as does the quantity of exports
(Table 5-32).

These results indicate that variations in macroeconomic factors from year to
year have had no influence on child mortality and marriage in Uganda. These
results, however, are for economic variation net of trend, and although beyond the
scope of this study, it may well be that the downward trends in standards of living
are associated with the increases in child mortality that are apparent in
Figure 5-17. However, the increasing importance of AIDS in Uganda confounds
this interpretation. For first and second births, our results indicate that short-term
economic variations net of trend, especially as reflected by GDP per capita and
the quantity of exports, have been positively associated with these outcomes, as
we hypothesized. Even so, given the difficulties in measuring GDP in Uganda,
these results should be interpreted with care.

26 In the model with education, there is a significant variation around the trend (p
= .09).
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TABLE 5-28 Effects of Time Period on Demographic Outcomes, Uganda

Child
Mortalitya

First Marriageb First Birthb Second
Birthb

Trend .01 -.02 -.01 -.01
Tests (p-
values)c

No trend .04** .00** .00** .01**
No variation .23 .00** .01** .43
No variation
net of trend

.40 .37 .10 .75

Number
Children 16,074 — — —
Women — 4,730 4,730 3,493

a In mortality analysis, age of child is controlled. Period of analysis is 1970–1987.
b In marriage and first-birth analyses, age of woman is controlled; in second-birth analysis, age of
woman and interval since first birth are controlled. Period of analysis is 1962–1987.
c * indicates a p-value of < .10; ** means a p-value of < .05.

Table 5-29 Effects of Economic Variables on Child Mortality, Uganda

WBGDP
Total

EXQ
Total

TT
Total

WPCOF
Total

WPCOT
Total

Coefficients
by lag
0 -0.23 -0.09 -0.01 0.06 0.25*
1 0.26 -0.06 -0.04 -0.06 -0.00
2 -0.90 -0.33** 0.11 0.12 0.16
Sum of
coefficients

-0.88 -0.49 0.06 0.12 0.41

Tests (p-
values)a

Coefficients
are zero

.12 .02** .90 .63 .26

Sum of
coefficients is
zero

.12 .00** .75 .26 .07*

NOTES: Age of child and year are controlled. WBGDP, real gross domestic product per capita,
1970–1987; EXQ, export quantum index, 1970–1987; TT, terms of trade index, 1970–1987;
WPCOF, real world price of coffee, 1970–1987; WPCOT, real world price of cotton, 1970–1987.
a * indicates a p-value of < .10; ** means a p-value of < .05.
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TABLE 5-30 Effects of Economic Variables on Marriage, Uganda

WBGDP
Total

EXQ
Total

TT
Total

WPCOF
Total

WPCOT
Total

Coefficients by
lag
0 -0.06 0.06 -0.09 -0.13 -0.05
1 0.08 0.11 0.12 0.09 -0.10
2 0.14 -0.03 0.12 0.03 -0.03
Sum of
coefficients

0.16 0.15 0.14 -0.01 -0.17

Tests (p-
values)a

Coefficients
are zero

.85 .51 .28 .35 .58

Sum of
coefficients is
zero

.56 .17 .35 .94 .28

NOTES: Age of woman and year are controlled. WBGDP, real gross domestic product per capita,
1962–1987; EXQ, export quantum index, 1962–1987; TT, terms of trade index, 1962–1987;
WPCOF, real world price of coffee, 1962–1987; WPCOT, real world price of cotton, 1962–1987.
a * indicates a p-value of < .10; ** means a p-value of < .05.

TABLE 5-31 Effects of Economic Variables on First Births, Uganda

WBGDP
Total

EXQ
Total

TT
Total

WPCOF
Total

WPCOT
Total

Coefficients
by lag
0 0.41 0.26** -0.03 0.02 0.14
1 0.11 0.05 -0.08 -0.05 -0.13
2 0.09 -0.01 0.06 0.00 0.04
Sum of
coefficients

0.61 0.31 -0.05 -0.02 0.05

Tests (p-
values)a

Coefficients
are zero

.08* .03** .85 .97 .62

Sum of
coefficients is
zero

.03** .00** .75 .78 .77

NOTES: Age of woman and year are controlled. WBGDP, real gross domestic product per capita,
1962–1987; EXQ, export quantum index, 1962–1987; TT, terms of trade index, 1962–1987;
WPCOF, real world price of coffee, 1962–1987; WPCOT, real world price of cotton, 1962–1987.
a * indicates a p-value of < .10; ** means a p-value of < .05.
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TABLE 5-32 Effects of Economic Variables on Second Births, Uganda

WBGDP
Total

EXQ
Total

TT
Total

WPCOF
Total

WPCOT
Total

Coefficients
by lag
0 1.02* -0.17 0.07 0.03 0.06
1 -1.53** 0.03 -0.01 0.02 0.15
2 1.25** 0.32* -0.20 -0.05 -0.16
Sum of
coefficients

0.75 0.18 -0.14 0.01 0.06

Tests (p-
values)a

Coefficients
are zero

.11 .06* .52 .96 .63

Sum of
coefficients is
zero

.04** .23 .52 .97 .79

NOTES: Age of woman, interval since first birth, and year are controlled. WBGDP, real gross
domestic product per capita, 1962–1987; EXQ, export quantum index, 1962–1987; TT, terms of trade
index, 1962–1987; WPCOF, real world price of coffee, 1962–1987; WPCOT, real world price of
cotton, 1962–1987.
a * indicates a p-value of < .10; ** means a p-value of < .05.

COUNTRY RESULTS 134

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Demographic Effects of Economic Reversals in Sub-Saharan Africa 
http://www.nap.edu/catalog/2228.html

http://www.nap.edu/catalog/2228.html


6

Cross-National Comparisons

It is reasonable to expect that the processes that link an economic change to a
demographic outcome operate in similar ways in different countries, with some
variation introduced by differences in economic structures and policies between
countries. It is therefore of interest to compare the responses of demographic
parameters to given economic indicators across countries and attempt to identify
common patterns. The comparison also serves to reinforce conclusions that may
not be statistically significant country by country because sample sizes are
limited, but whose consistency across countries suggests a real effect. By the
same token, the comparison may undermine a country-specific conclusion that is
contradicted in another country. The comparison can thus be seen as an informal
meta-analysis, lacking a formal procedure for significance testing but contributing
to confidence in the overall results.

To make these comparisons we have selected six standardized economic
indicators that capture different dimensions of economic reversal. The first
indicator, real gross domestic product (GDP) per capita, provides a general
indicator of economic performance and is available for all seven countries. The
second is an index of the quantity of exports, which reflects the performance of
the economy's external sector, excluding price effects. The third is terms of trade,
which introduces the price dimension in the external sector and can plausibly be
regarded as exogenous. Both the export quantum and the terms of trade are
available for all countries studied except Botswana. The fourth indicator is the
world price of a country's main agricultural export, which is a component of
terms of trade and, once
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again, exogenously determined. Again, only Botswana lacks this indicator. For
Ghana, Nigeria, and Togo, the product is cocoa; for Kenya and Uganda, it is
coffee; and for Senegal, groundnuts. The fifth indicator is the world price of a
country's main mineral export, again a component of terms of trade and
exogenously determined. Three of our countries, Ghana, Kenya, and Uganda, do
not export important quantities of any mineral and so do not contribute to this
comparison. The Botswana economy is driven almost entirely by the export of a
single mineral, diamonds, for which no series on world prices is available;
however, Botswana depends so heavily on diamonds that those prices probably
covary almost perfectly with GDP. Thus this indicator is used for only three
countries: Nigeria (oil), Senegal (phosphates), and Togo (phosphates). The sixth
indicator is the producer price of a country's main agricultural export crop; a
major plank of structural adjustment programs is to improve price incentives in
the productive sectors of the economy, so this variable may capture adjustment
effects per se. This indicator is available for all countries except Botswana and
Uganda.

Besides presenting results for the total samples for each of the economic
indicators, we summarize results for the urban and rural samples, to explore
whether the effects of certain indicators are more pronounced in one type of
locale than in the other. Because the sample sizes in urban areas were small or
information on residence was insufficient, we could not make this urban-rural
contrast for Botswana and Uganda for any of the demographic outcomes or for
Kenya for child mortality.

The basic method of presentation used in this chapter is a scatter plot of the
response coefficients of a demographic indicator to each economic indicator with
lags of zero, one, and two years, plus the sum of the elasticities over all three lags
(the coefficients can be viewed as elasticities; see Chapter 4). Thus the plotted
points for lags of zero, one, and two years indicate the magnitude and timing of
any response, whereas the points for the sum indicate whether the effects
identified are merely timing effects or they influence longer-term levels.
Elasticities that are significantly different from zero are shown by crosses,
whereas nonsignificant values are marked by circles.

INFANT AND CHILD MORTALITY

Panel A of Figure 6-1 shows the estimates of linear trends for child mortality
for the total sample, urban children, and rural children. respectively. For the total
sample, all the trend estimates are significantly different from zero; they range
from a 1 percent annual increase (for Uganda) to a 5 percent annual decline (for
Botswana). The median decline is 3 percent per year. The percentage declines in
urban areas range from 0 to 3 percent1
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and appear to have been outpaced by declines in rural areas, which range
from 2 to 5 percent. Excluding the special case of Uganda, child mortality
appears to have declined throughout the 1970s and 1980s. However, because the
trend measure is a linear one, the analysis would not pick up any trend reversal in
the latter part of the time period covered.

Figures 6-2 to 6-7 summarize relationships between child mortality risks and
the six standard economic indicators across the seven countries studied. If they
are available, results are given separately for urban, rural, and total populations.
In the case of child mortality, a negative coefficient indicates that mortality falls
as the economic indicator improves, and thus that mortality rises as the economic
indicator declines.

For the total sample, real GDP per capita appears to have a ''down-up-
down'' relationship at lags of zero, one, and two years, with a generally negative
net sum. Thus child mortality appears to be higher than trend in the year of a
relatively low GDP value and two years later, but lower than trend one year later.
The sums of the coefficients indicate that overall mortality is higher than trend
over the years following a low value of GDP per capita. For the total sample, the
median elasticity is-0.2 at lag zero, +0.3 at lag one, and-0.3 at lag two, with a
median net sum of-0.3. However, the elasticities are significantly different from
zero only at the two-year lag for three of the seven countries and for the net sum
for only one country. The urban and rural samples seem to show the same down-
up-down pattern, with a negative net sum in urban areas, but no clear net sum for
rural areas. The estimates generally are not significantly different from zero.

The results for export quantum (Figure 6-3) show a somewhat similar
pattern, the clearest effects being a positive elasticity at lag one counterbalanced
by a negative elasticity at lag two. The overall magnitudes of the elasticities are
smaller than they are for GDP per capita, and the net sums are no longer clearly
negative. However, the export quantum produces a larger number of significant
elasticities than does any other economic indicator, even though some of them
have contradictory signs.

Despite having a number of elasticities that are significant at the country
level, the terms of trade and child mortality (Figure 6-4) have no clear
relationship across the countries, either at any individual lag or across all lags. A
similar conclusion appears to hold for the world prices of the major agricultural
export (Figure 6-5). For the total sample, the elasticities for all lags are spread
around zero, although there are a few significant results for individual countries.
The urban and rural estimated elasticities show more spread around zero, but no
clear pattern. The results for the world prices of the major mineral export
(Figure 6-6) similarly fail to show any clear pattern, though the total country
results hint at a down-up-down pattern, and a net sum close to zero. The graphs
for the producer price of the major

1 The trend estimates for urban Senegal and Togo are both zero (and insignificantly
different from zero) and thus are graphed one on top of the other.
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agricultural export (Figure 6-7) again suggest a down-up-down pattern with
no clear net sum for the total sample and for urban areas, but a "flat-down-up"
pattern for rural areas, with no net sum. Thus falling (or rising) producer prices
appear to be associated with rising (or falling) child mortality risks in the next
year in rural areas and more or less immediately in urban areas.

In summary, child mortality in sub-Saharan Africa does seem to be affected
to some extent by economic conditions in the short run. The effect is largest and
clearest when using real GDP per capita as the economic indicator, though it
appears in dampened form for other indicators also. The pattern is for child
mortality to be above trend in a year in which GDP per capita falls, to be below
trend in the following year (lag one), and to be higher again in the year after that
(lag two). The effects of the indicators differ little between rural and urban areas,
with the single exception of the producer price variables, which appear to have
major negative effects on child mortality at lag one in rural areas, but at lags zero
and two in urban areas.

MARRIAGE

Panel B of Figure 6-1 summarizes the effects of the time trend on the log
odds of first marriage. For all countries, the trend in first marriage odds is
downward in the total, urban, and rural samples. This trend is significantly
different from zero for all but one country-residence combination (Ghana rural)
at the 1 percent level. Thus, our analysis of Demographic and Health Survey data
indicates that age at marriage has been rising since 1960 in all seven countries
studied,2 and that the pace of change has been faster in urban than in rural areas.

Figures6-8 to 6-13 show elasticities of the log odds of first marriage to the
six economic indicators with lags of zero, one, and two years, and for the sum
across the three lags, for the total sample, and for urban and rural samples
separately. The patterns for real per capita GDP (Figure 6-8) are not very clear:
There appear to be positive elasticities at lag one (and possibly at lag zero),
nothing much at lag two, and a generally positive sum, particularly when
significantly different from zero. Neither export quantum (Figure 6-9) nor terms
of trade (Figure 6-10) show much pattern for individual lags, but the sums tend to
be positive, once again, especially when significant.

2 This result is quite different from that of van de Walle (1993), who finds only limited
evidence of increasing age of marriage, given the difficulties of making comparisons over
time and across data sets. It should be noted that our result may differ in part because of
the assumption in our models of unvarying effects of age over time on the log odds of
marriage.
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No very clear lag-specific effects of the world price of a country's major
agricultural export appear (Figure 6-11), though the sums across all lags are
positive for total, urban, and rural samples, often significantly so. The effects of
mineral prices (Figure 6-12) are less clear-cut still: Even the sums vary around
zero. The producer price of the main agricultural export crop (Figure 6-13)
appears to have little effect at lag zero and lag two, but a positive effect at lag one
that is at least as marked in urban as in rural areas. All the sums are positive
except for urban Nigeria, often significantly so.

To summarize, the effects of economic conditions on the log odds of first
marriage are not entirely clear-cut in our analysis, although in general improved
economic conditions are associated with higher odds of first marriage over a
three-year period. Marriage odds appear to respond quite rapidly to economic
conditions, typically in the same or the following year. The economic indicators
with the clearest effects are real per capita GDP and the producer prices of the
major agricultural export; thus marriages seem to respond relatively more to
domestic than to international conditions, which are captured more purely in the
export quantum, terms of trade, and world prices.

FIRST BIRTH

Figure 6-1, Panel C, summarizes the time trends in the log odds of first
birth. Overall, those odds have been declining (and age at first birth rising) in all
countries except Botswana and Nigeria. The effects appear, however, to be
concentrated almost entirely in urban areas with negative trends for all five
countries for which the urban analysis was possible. Little change is evident in
rural areas (two significantly positive values versus one significantly negative
value). Thus, some secular trend toward later entry into childbearing is apparent
in urban areas, although it is less marked than the delay in entry into first union.

Relationships to economic variables are summarized in Figures 6-14 to 6-19.
The relationships with real per capita GDP (Figure 6-14) at individual lags
appear to have no clear pattern, although all the significant elasticities for lags
zero and one are positive, and the significant elasticities at lag two are negative.
Sums across all years are always positive for the total and rural samples and are
generally positive for the urban sample (the only exception is urban Senegal, and
its estimate is not significantly different from zero). Thus, good economic times
seem to encourage people to begin childbearing, with some compensating effect
two years later.

The export quantum (Figure 6-15) is associated, particularly in rural areas,
with some positive response at lag zero and a negative response at lag one. Sums
tend to be positive, especially where significant. A response to the export quantum
at lag zero, given the lag inherent in childbearing,
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seems a trifle unlikely unless potential parents are good forecasters. Terms
of trade (Figure 6-16) show no pattern either at individual years or for the sum, in
rural areas or for the total sample; but they show a positive effect at lag zero and
for the sum in urban areas. Changes in the terms of trade may affect urban
households before they affect the rest of the country, perhaps through effects on
government revenues and expenditures.

The world price of a country's major agricultural export (Figure 6-17)
appears to have very little effect on the log odds of first birth. There is perhaps
the suggestion of a significant positive effect on the net sum in urban areas
(though, surprisingly, not in rural areas), but no clear lag-specific effects are
evident. The effects of the world price of a country's major mineral export
(Figure 6-18) have the same pattern, but much more strongly. The effect is
strongest in urban areas, where both the sums and the responses at lag zero are
clearly positive. Rural areas show little effect, and the total sample reflects the
urban results, only in weaker form. Real producer prices (Figure 6-19) show a
very different pattern: No urban response is evident, but positive responses
appear at lag two and in sum for both rural and total samples.

In summary, first births appear to respond positively to economic
fluctuations. The effects of changes in world prices of mineral exports are
particularly clear at short lags in urban areas, and, to a lesser extent, the same is
true of movements in world prices for major agricultural export crops. Fairly
clear effects also appear at long lags in rural areas for changes in producer prices
of major agricultural products.

SECOND BIRTH

Panel D of Figure 6-1 summarizes the time trends in the log odds of second
birth. Almost all the trend coefficients (and all the significant ones) are negative,
indicating that the odds of second birth have declined since the early 1960s. The
trend is particularly marked in urban areas, but, unlike the case of first births, it is
also quite clear in rural areas.

Figures 6-20 to 6-25 summarize the relationships between economic
indicators and the log odds of second birth by area of residence. For neither per
capita real GDP (Figure 6-20) nor export quantum (Figure 6-21) is there any
clear pattern of effects on second births for individual lags, but per capita real
GDP does seem to be positively associated with the sum for the total sample.
Terms of trade (Figure 6-22 ) appear to exert a positive effect at lags zero and two
for the total and urban samples, with positive sums in both cases. The effects of
world prices of major agricultural exports (Figure 6-23) and major mineral
exports (Figure 6-24) show no clear timing pattern, but these variables appear to
be associated again with positive sums. The effects of producer prices of major
agricultural exports (Figure 6-25)
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once again trace a down-up-down pattern that is particularly evident for the
total sample. Thus, the odds of second birth appear to respond positively to
producer prices with a one-year lag. However, the signs of the sums are mixed.

In summary, the log odds of having a second birth appear on average to be
positively associated with economic indicators, although no clear timing pattern
of the effects emerges except for producer prices, the response to which seems to
lag about one year.

CONCLUSION

The analysis shows that all the demographic outcomes studied—child
mortality, first marriage, first birth, and second birth—have been declining in
almost all the countries studied. In addition, at least some systematic variations
around these trends have been associated with short-term fluctuations in
economic conditions. Overall, child mortality tends to increase as economic
conditions deteriorate; the response is most evident for the general indicator of
economic condition, real per capita GDP. The three family-formation variables
—marriage, first birth, and second birth—appear to vary positively with
economic conditions, often in the same year, and they appear to respond most
strongly in urban areas to price variables. These conclusions, however, are
somewhat speculative. The estimated effects are by no means uniform or
uniformly significant across countries, partly because of genuine differences
across countries and partly because of small sample sizes. However, there seems
little doubt that economic conditions affect the demographic outcomes considered
in the analysis, although the analysis is certainly not precise enough to distinguish
between the effects of general economic malaise and the effects of, for example,
adjustment policies.
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7

Caveats and Conclusions

This study has attempted to ascertain the existence and extent of
demographic effects of economic reversals in recent decades in seven sub-
Saharan African countries. We selected the countries to be studied—Botswana,
Ghana, Kenya, Nigeria, Senegal, Togo, and Uganda—not because they represent
sub-Saharan Africa as a whole but because they represent a variety of economic
and demographic experiences. Although they are all low-or lower-middle-income
countries, some have been more severely affected than others by economic
downturns in the 1970s and 1980s. Moreover, their economies have quite
different structures, exhibiting different degrees of diversification and
government intervention. In all except Uganda child survival has improved, but in
only two—Botswana and Kenya—has total fertility declined significantly.

Ideally we would have analyzed long time series of vital events in each of
these countries and linked variations in the numbers of those events to changes in
economic conditions. Instead, we have had to rely on retrospective reports of
individual women about their marriages and the births and deaths of their
children.

In some cases the economic data have also not been ideal. Data on gross
domestic product may not provide a good measure of year-to-year economic
variation in economies with large informal or subsistence sectors. Several of the
economic indicators that we have used—the export quantum index, the terms of
trade, and world commodity prices—measure changes over time in the
international economic environment for each country. We would have preferred
better indicators of variations of economic conditions
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within countries. For example, except for data on rainfall in Senegal, we have
been unable to include indicators of environmental conditions that are likely to be
important in primarily agricultural economies.

Nor have we been able to delineate the distributional aspects of economic
change as it has affected different segments of each population, the rich versus
the poor, for example. We have used producer prices as proxies for standards of
living in rural areas, but the particular commodities are of varying importance to
each economy and the proportion of the labor force employed in each may not be
large. Still, we recognized that nonproducers of a commodity might experience
spillover effects from changes in its price.

Also missing from our analysis are measures of the way government
responses to economic reversals have affected the well-being of the populations.
But time series of public expenditures on social, health, and family planning
services were not long enough for our purposes.

Furthermore, the available data, both demographic and economic, may not
permit a timing of events precise enough to analyze true short-term variation. For
example, retrospective demographic data of the sort that we have used involve
potential error in dating of events, which may shift events from one calendar year
to another. Also, some of the economic indicators that we have used may change
only slowly over time, and spillover effects from one segment of the economy to
another may also occur with different lags. Accordingly, our methods may not be
able to detect year-to-year changes in economic conditions; they are likely,
however, to be sensitive to more persistent economic shocks.

Moreover, the data available to us have dictated the methodology we have
used and the assumptions inherent therein. Once again, the paths we have taken
are not necessarily ones we preferred, but we believe that they represent
reasonable compromises with reality.

These caveats certainly suggest directions for further data collection and
research. However, we believe that the results of our analysis indeed indicate that
the economic reversals experienced in sub-Saharan Africa have affected child
mortality, first marriage, and first and second births, albeit with considerable
variation in the size and pattern of the effects. To simplify the discussion and to
avoid overinterpretation of individual coefficients, our concluding observations
are based on the results for the sums of the coefficients of the current and lagged
values of the economic variables.

The effects of poor economic conditions on child mortality are clearest for
Ghana (especially in rural areas) and Nigeria (especially in urban areas). The
results are mixed for Kenya, Senegal, Togo, and Uganda: Some economic
indicators have negative effects, whereas others have positive ones. Variations in
economic conditions appear to have had no effects on variations in child mortality
net of trend in Botswana.

The positive association between economic conditions and the odds of
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marrying for the first time are also quite clear in Botswana, Senegal, and Togo
(especially in urban areas). Economic factors generally have positive effects on
marriage also in Kenya and Nigeria, but there are exceptions. The patterns of
marriage in Ghana and Uganda do not seem to be associated with any of the
economic indicators.

Of the four demographic outcomes, first births show the strongest links to
economic conditions. In all our countries except Kenya variations in one or more
of the economic indicators that were available display a positive relation to
variation net of trend in the odds of first birth, and none shows negative relations.
The results are mixed in Kenya. Overall, where the comparison is possible,
effects are more significant in urban than rural areas.

On the other hand, the results for second births are perhaps the weakest. For
Botswana, Ghana, and Uganda, the significant relations with the economic
indicators are all positive, but the results are mixed for Nigeria and Senegal. For
Togo, none of the economic variables affected the odds of second births, and only
one did in Kenya.

Nigeria stands out as the country with the strongest across-the-board effects
of economic reversals. We believe that the dominance of one commodity, oil, in
the economy and the severity of the economic shock in Nigeria account for this
finding. Botswana's economy is also quite dependent on a single commodity,
diamonds, whose prices briefly declined in the 1980s; but among our countries,
Botswana stands out as an economic and demographic success no doubt in part
because of its government's careful management of revenues. Kenya, which did
experience a recession in the 1980s, exhibited relatively few demographic effects
of economic changes, most likely because its economic base is quite diversified.

Evaluating the effects of economic reversals on subnational groups, such as
urban and rural residents, has been difficult. In some cases, the data available to
us did not allow such a division of the samples. For Ghana, the effects on child
mortality, first births, and second births have been most apparent in rural areas.
For Kenya, where the effects are generally small, the results are slightly stronger
in rural than in urban areas. The results in Nigeria are slightly stronger in urban
than in rural areas, but the effects of economic reversal appear to be pervasive.
For Senegal and Togo, the effects on marriage and first births have been felt
primarily in urban areas, especially those of world prices. These results are
consistent with our hypothesis that in countries such as Senegal and Togo whose
governments control producer prices, urban areas will exhibit greater
demographic effects than will rural areas. The reasoning is that in these countries
government revenues and expenditures respond to changes in world prices and
that urban areas are the primary beneficiaries of government expenditures. Where
urban effects are relatively strong, it could also be that rural households are
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better able to adapt to international price variations by transferring resources
across time and space or by shifting away from activities that have become less
profitable.

In conclusion, changes in economic conditions in recent decades in the seven
sub-Saharan African countries we studied have been reflected in variations net of
trend in child mortality, first marriages, and first and second births. We have not
attempted to link the deterioration of economic conditions to the implementation
of structural adjustment programs, some of which may have had positive effects,
or to analyze the causes of long-term demographic trends. Rather, our goal has
been to reach a better understanding of the associations between short-term
variations in economic and demographic indicators in Africa. Our analysis
indicates that the lives of many people in sub-Saharan Africa were likely affected
by economic reversals as they suffered the deaths of their children or made
decisions to delay or forgo marriage and parenthood.
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APPENDIXES
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A

Economic Data

Tables A-1 through A-7 present selected data for each country. Table A-8
contains data on world commodity prices.

COUNTRY DATA

Data on Gross Domestic Product, Terms of Trade, and Export
Quantities

GDP

Definition: real gross domestic product per capita.

Unit of measure: 1985 U.S. dollars.

Source: GDP is drawn from the Penn World Table (Mark 5).

The data source is described in more detail in ''The Penn World Table (Mark
5): An Expanded Set of International Comparisons, 1950–1988'' (Summers and
Heston, 1991). The data source provides several measures of per capita GDP. For
all countries, the measure based on a Laspeyres price index was used. This is the
measure recommended for both cross-country and time-series comparisons of per
capita GDP. The Laspeyres-based measure of GDP for Uganda yields growth
rates of per capita GDP between 1980 and 1985 that are unrealistically high (for
example, 1985 real GDP per capita is reported to be 2.79 times that in 1980). No
other data source yields growth rates of this magnitude. Other measures of
Ugandan
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per capita GDP provided in the Penn World Table (such as that based on a chain
index) are also at odds with those from other data sources. To cross-check
whether our results are sensitive to changes in measures of GDP, we
experimented with yet another measure of real per capita gross domestic product,
WBGDP (base year = 1980). It is drawn from the United Nations Development
Program/World Bank (1989) and according to experts on Uganda provides a
more realistic pattern over time. It appears in the last column of Table A-7 and is
the measure we use in our statistical analysis.

TT

Definition: terms of trade index.
Unit of measure: index number, base year is 1980.
Source: United Nations Committee on Trade and Development (various

years).
The data are constructed from two time series. The earlier time series runs

from 1960 to 1980, with a base year of 1975. A later time series runs from 1972
to 1988, with a base year of 1980. Terms of trade numbers from 1972 and on
were taken directly from the later series. Terms of trade measures from 1960 to
1971 were taken from the earlier series. The earlier series was rebased by
computing the average ratio between the two series in 1972 and 1973, and scaling
the 1960–1971 numbers by this ratio.

EXQ

Definition: export quantum index.
Unit of measure: index number, base year is 1980.
Source: United Nations Committee on Trade and Development (various

years).
The export quantum indices were constructed in the same way as the terms

of trade indices, described above.

Producer Prices and Other Data

All countries except Botswana and Uganda have at least one producer price
series. For all countries, nominal producer prices (in local currency units) were
converted to real U.S. dollars, with a base year of 1985. First, the data were
converted to real (1985) prices in local currency units, using a consumer price
deflator from the Penn World Table. Second, the data were converted to U.S.
dollars using the purchasing power parity converter for consumption from the
Penn World Table. Many of the producer price series
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are drawn from Banque Centrale des Etats de l'Afrique de l'Ouest (BCEAO)
(various issues). Several series are from Hesp (1985), as noted below.

The sources for the producer price series (in local currency units) and other
country-specific data series are as follows:

Ghana PPCOC is the real producer price of cocoa. QCOC is tons of cocoa
produced. The source for nominal prices and quantities produced is Azam
and Besley (1989).

Kenya PPCOF is the real producer price of coffee. The source for nominal prices
is Kenya Central Bureau of Statistics (various years).

Nigeria PPCOC is the real producer price of cocoa. The data on nominal prices
from 1961 to 1968 are drawn from Hesp (1985). Later data are from
Central Bank of Nigeria (various years).

Senegal PPGN is the real producer price of groundnuts. The nominal price data are
drawn from BCEAO (various issues). RAIN is millimeters of rainfall
during the growing season in Diourbel, and is from Gersovitz (1986).

Togo PPCOC and PPCOF are real producer prices for cocoa and coffee. The
source for both series of nominal prices is Hesp (1985) for 1961–1972, and
BCEAO (various issues) for later years.

WORLD COMMODITY PRICE DATA

The data on all commodity prices except groundnuts in Table A-8 are from
World Bank (1986a) for the years 1960–1984; they were updated using
unpublished data from the World Bank. All price series were deflated using the
manufacturers unit value (MUV) index, from the same data source. This
publication provides several price series for each commodity. We used these
series: (1) cocoa—New York and London; (2) coffee—Angolan; (3) tea—
average price for all tea; (4) cotton—"A" Index; (5) phosphate (phosphate rock)
—Moroccan; (5) crude petroleum—Saudi Arabian.

Although World Bank (1986a) provides a price series for processed
groundnut products (including groundnut oil and meal, as cited in Table 2-4 of
Chapter 2), it does not publish a series for unprocessed groundnuts. We obtained a
nominal price series for unprocessed groundnuts from the International Monetary
Fund (1987) and used this for the statistical analysis. It was deflated by the MUV
index and is presented in Table A-8.

Note that the units of measure for the world prices are not necessarily the
same as those for producer prices.
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TABLE A-1 Real Gross Domestic Product per Capita, Botswana, 1960–1986 (1985
U.S. dollars)

Year GDP Year GDP

1960 510 1974 1,495

1961 534 1975 1,441

1962 559 1976 1,498

1963 572 1977 1,491

1964 593 1978 1,646

1965 550 1979 1,802

1966 573 1980 2,007

1967 693 1981 2,028

1968 774 1982 2,060

1969 786 1983 2,036

1970 964 1984 2,139

1971 976 1985 2,555

1972 1,089 1986 2,282

1973 1,300

NOTE: See text for definition of variable and source of data.
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Year GDP (1985
U.S. dollars)

TT (index,
1980 = 100)

EXQ
(index,
1980 = 100)

PPCOC
(1985 U.S.
dollars per
ton)

QCOC
(tons)

1960 1,072 84 129 — —

1961 1,105 73 149 1,882.8 409

1962 1,104 68 160 1,656.1 413

1963 1,113 68 147 1,464.3 428

1964 1,085 69 152 1,231.7 538

1965 1,088 58 179 993.0 401

1966 1,056 57 150 1,076.8 372

1967 1,074 68 141 1,305.8 423

1968 1,083 71 150 1,348.7 333

1969 1,121 84 123 1,276.4 419

1970 1,172 92 166 1,239.0 434

1971 1,193 69 158 1,134.0 477

1972 1,159 61 204 1,255.2 427

1973 1,119 66 221 1,313.2 357

1974 1,177 73 163 1,187.9 395

1975 1,012 76 162 1,117.0 416

1976 964 72 166 1,001.9 339

1977 987 122 116 1,103.8 290

1978 1,080 157 87 1,252.5 286

1979 1,027 122 85 1,365.8 323

1980 1,018 100 100 915.7 284

1981 985 73 130 1,460.2 248

1982 896 64 126 1,068.4 198

1983 829 63 76 828.9 173

1984 848 71 78 1,000.7 189

1985 852 59 102 1,550.9 226

1986 855 66 126 — —

1987 874 64 127 — —

1988 887 65 133 — —

NOTE: See text for definition of variables and sources of data.
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Table A-3 Selected Economic Indicators, Kenya, 1960–1988

Year GDP (1985 U.S.
dollars)

TT (index, 1980
= 100)

EXQ (index,
1980 = 100)

PPCOF (1985
U.S. dollars per
ton)

1960 586 96 60 —

1961 516 93 67 455.2

1962 537 86 77 446.5

1963 565 91 82 381.5

1964 587 90 92 443.5

1965 586 88 93 451.2

1966 630 87 105 440.1

1967 649 78 106 388.1

1968 674 84 104 413.9

1969 695 73 130 399.6

1970 711 86 120 475.5

1971 884 87 112 504.4

1972 975 87 123 638.0

1973 933 88 137 635.6

1974 956 78 121 597.1

1975 936 74 115 529.5

1976 895 87 121 1,067.6

1977 937 118 124 1,551.4

1978 991 100 113 1,003.7

1979 981 95 105 932.2

1980 956 100 100 766.0

1981 917 93 92 557.2

1982 889 92 78 614.3

1983 850 88 86 700.5

1984 843 92 92 757.4

1985 845 91 83 690.4

1986 862 91 110 851.1

1987 883 73 100 583.2

1988 905 72 111 690.0

NOTE: See text for definition of variables and sources of data.
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TABLE A-4 Selected Economic Indicators, Nigeria, 1960–1988

Year GDP (1985 U.S.
dollars)

TT (index, 1980
= 100)

EXQ (index,
1980 = 100)

PPCOC 1985
U.S. dollars per
ton)

1960 951 18 38 —

1961 914 17 42 1,632.5

1962 914 16 43 1,560.5

1963 965 16 48 1,749.6

1964 1,000 16 52 1,936.2

1965 1,006 16 64 970.3

1966 932 15 71 1,171.4

1967 777 16 58 1,254.3

1968 766 16 50 1,385.8

1969 937 18 67 1,733.8

1970 1,150 19 85 1,712.2

1971 1,286 25 91 1,798.2

1972 1,306 23 106 1,840.5

1973 1,350 27 118 2,105.9

1974 1,471 57 119 2,375.9

1975 1,406 54 98 2,326.7

1976 1,492 57 126 2,051.3

1977 1,570 62 114 2,644.1

1978 1,488 53 97 2,647.8

1979 1,508 67 117 2,576.5

1980 1,499 100 100 2,845.5

1981 1,391 114 67 2,576.5

1982 1,343 107 56 2,284.6

1983 1,206 95 50 2,216.3

1984 1,065 95 58 2,070.7

1985 1,066 93 64 1,956.0

1986 1,057 51 48 4,222.2

1987 992 57 51 8,105.6

1988 995 45 56 8,590.0

NOTE: See text for definition of variables and sources of data.
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TABLE A-5 Selected Economic Indicators, Senegal, 1960–1988

Year GDP (1985
U.S.
dollars)

TT (index,
1980 =
100)

EXQ
(index
1980 =
100)

PPGN
(1985 U.S.
dollars per
ton)

RAIN
(millimeters in
growing season,
Diourbel)

1960 1,151 90 97 — —

1961 1,173 90 120 — 144

1962 1,220 83 128 — 134

1963 1,255 80 119 — 107

1964 1,256 82 124 — 179

1965 1,261 87 122 — 143

1966 1,267 82 148 — 138

1967 1,239 87 126 414.7 175

1968 1,245 86 143 372.3 82

1969 1,110 94 109 343.8 176

1970 1,166 99 120 381.5 140

1971 1,153 101 90 449.9 164

1972 1,161 101 144 421.0 92

1973 1,098 85 124 436.7 83

1974 1,102 117 131 644.2 147

1975 1,158 128 131 566.3 124

1976 1,210 118 144 516.4 101

1977 1,200 136 151 504.7 83

1978 1,153 119 93 465.3 150

1979 1,211 102 130 470.0 117

1980 1,182 100 100 452.3 84

1981 1,155 108 101 589.2 —

1982 1,237 95 132 564.4 —

1983 1,215 90 143 491.6 —

1984 1,122 102 127 453.1 —

1985 1,156 102 132 498.7 —

1986 1,109 99 157 490.3 —

1987 1,115 96 146 480.3 —

1988 1,123 101 120 362.3 —

NOTE: See text for definition of variables and sources of data.
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TABLE A-6 Selected Economic Indicators, Togo, 1960–1988

Year DP (1985
U.S. dollars)

TT (index,
1980 = 100)

EXQ
(index,
1980 = 100)

PPCOC
(1985 U.S.
dollars per
ton)

PPCOF
(1985 U.S.
dollars per
ton)

1960 431 79 23 — —

1961 422 69 34 — —

1962 434 68 31 — —

1963 429 68 32 1,381.9 1,480.6

1964 490 72 49 1,384.7 1,483.6

1965 579 69 45 885.6 1,549.8

1966 579 82 51 1,062.9 1,352.8

1967 624 77 47 1,409.1 1,509.7

1968 626 74 60 1,613.9 1,513.1

1969 664 79 64 1,679.8 1,431.6

1970 677 84 73 1,695.7 1,367.5

1971 671 80 63 1,553.2 1,252.6

1972 703 77 62 1,528.4 1,314.8

1973 708 77 61 1,554.3 1,472.5

1974 732 150 72 1,752.8 1,600.4

1975 713 161 41 1,217.9 1,167.2

1976 761 142 39 1,610.3 1,548.4

1977 824 101 72 1,519.5 1,468.8

1978 870 106 92 2,140.9 1,926.8

1979 821 89 84 2,330.7 2,118.8

1980 884 100 100 2,126.4 1,933.1

1981 818 91 72 1,883.8 1,800.1

1982 775 84 67 1,851.6 1,851.6

1983 690 81 67 1,852.7 1,953.7

1984 660 88 74 1,904.4 1,999.7

1985 665 87 75 1,755.2 1,941.3

1986 696 78 89 2,113.3 2,348.1

1987 658 63 123 1,925.6 2,139.5

1988 657 67 109 1,541.2 1,798.1

NOTE: See text for definition of variables and sources of data.
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TABLE A-7 Selected Economic Indicators, Uganda, 1960–1988

Year GDP (1985
U.S. dollars

TT (index, 1980
= 100)

EXQ (index,
1980 = 100)

WBGDP (1980
U.S. dollars)

1960 228 87 177 —

1961 223 80 186 225

1962 226 78 190 214

1963 228 76 249 213

1964 234 79 284 220

1965 238 74 286 212

1966 251 84 264 216

1967 243 81 270 218

1968 241 83 260 216

1969 253 82 279 233

1970 250 91 299 227

1971 253 91 260 224

1972 248 82 290 221

1973 240 80 271 218

1974 240 68 242 215

1975 224 68 186 200

1976 224 93 182 199

1977 222 163 149 198

1978 203 104 128 180

1979 162 103 136 148

1980 154 100 100 137

1981 212 76 98 145

1982 343 75 145 159

1983 347 78 157 166

1984 396 97 128 151

1985 430 94 118 137

1986 — 108 106 125

1987 — 63 136 126

1988 — 63 117 —

NOTE: See text for definition of variables and sources of data.
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TABLE A-8 World Commodity Prices, 1960–1987 (1980 U.S. dollars per unit)

Year WPCOC WPCOF WPTEA WPCOT WPGN WPPH WPOIL

1960 205.20 194.40 495.50 226.50 — 45.30 6.60

1961 166.10 150.30 465.80 229.80 6.70 44.50 6.20

1962 154.60 160.30 463.30 221.20 5.75 38,70 6.10

1963 189.40 216.80 446.90 219.20 5.87 39.40 6.20

1964 169.50 269.50 444.60 215.40 6.26 42.00 6.00

1965 122.00 232.30 430.70 208.70 6.89 46.70 6.00

1966 166.60 241.20 404.20 194.90 6.00 41.80 5.80

1967 190.10 237.30 403.80 207.00 5.71 38.20 5.70

1968 231.10 242.30 334.90 215.40 5.32 36.90 5.80

1969 275.60 225.90 296.30 185.40 6.30 34.50 5.50

1970 193.40 265.30 314.00 181.10 6.54 31.50 5.20

1971 146.20 256.50 286.40 201.40 6.82 30.70 6.00

1972 161.00 247.50 263.00 198.30 6.35 28.80 6.30

1973 243.80 237.10 228.00 292.00 8.43 29.70 7.10

1974 276.30 229.00 248.10 250.40 13.08 96.50 17.00

1975 198.40 214.30 220.50 184.90 6.89 106.70 16.70

1976 321.20 441.60 241.30 265.50 6.64 56.50 18.10

1977 541.40 704.70 383.90 222.00 7.81 43.60 17.70

1978 422.70 403.90 271.90 195.30 7.84 36.00 15.80

1979 361.10 400.00 236.30 185.20 6.17 36.20 19.00

1980 260.40 324.40 223.10 204.70 4.86 46.70 29.40

1981 206.90 225.60 200.70 183.60 6.23 49.30 33.00

1982 175.21 247.20 195.00 161.12 3.87 42.74 34.27

1983 219.44 283.21 241.00 191.90 3.62 38.22 30.54

1984 252.47 321.02 364.43 188.10 3.69 40.31 30.54

1985 235.04 276.23 206.78 137.43 3.65 35.35 27.84

1986 182.54 286.16 170.02 93.12 — 30.25 11.90

1987 159.01 179.27 136.20 131.42 — 24.72 13.72

NOTE: See text sources of data. WPCOC is real world price of cocoa; WPCOF is real world price of
coffee; WPTEA is real world price of tea; WPCOT is real world price of cotton; WPGN is real world
price of groundnuts; WPPH is real world price of phosphates; and WPOIL is real world price of crude
petroleum.
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B

Demographic and Health Surveys

The Demographic and Health Survey (DHS) Program began in 1984 with
support from the United States Agency for International Development. The goal
was to collect data on fertility, family planning, and maternal and child health. As
of mid-1991, 36 surveys of women aged 15–49 had been carried out in Africa,
Asia, and Latin America and the Caribbean, all in cooperation with local
organizations. In the first phase of the program, which ended in 1990, surveys
were conducted in twelve sub-Saharan African countries, including all but one of
our seven study countries. The survey of Nigeria as a whole (as opposed to Ondo
State, which was the site of an early survey) was completed as part of the second
phase of DHS. Table B-1 presents the dates of the fieldwork and the sample sizes
for each of the seven countries.

Women were asked the dates they entered into their first marital union and
the dates their children were born, in terms of both the month and the year. They
were also asked about the ages at which children had died. This information was
generally collected in terms of days for deaths in the first month, months for
deaths under 24 months, and years otherwise. We have converted the information
on age at death into estimates of the date of death in terms of months. The women
were also asked about their own socioeconomic characteristics, such as the
highest level of school attended, religion, and ethnicity.

DHS undertook an analysis of the quality of the data collected in part of the
first phase of its program, including the surveys in Botswana, Ghana, Senegal,
Togo, and Uganda (Institute for Resource Development, 1990). It
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found some misrecording of women's ages at the very youngest and oldest ages,
so that the women would not be eligible for a full interview, but overall found
that fertility would be overestimated as a result by only about 4 percent in some
of the African surveys (Rutstein and Bicego, 1990). Not all women were able to
report the month and year they formed their first union; the problem increased
with the age of the woman (Blanc and Rutenberg, 1990). However, in most
countries women could report at least the year of first marriage or the age at
which they were first married, so that the year of marriage could be imputed.
Information was lacking for no more than 2 percent of women in Botswana,
Ghana, and Senegal, and for fewer than 1 percent in Togo and Uganda.
Misreporting of union dates seems to have been greatest in Togo.

TABLE B-1 Date and Sample Size of the Demographic and Health Surveys in the
Seven Study Countries

Country Dates of Fieldwork Sample Size

Botswana August–December 1988 4,368
Ghana February–May 1988 4,488
Kenya December 1988–May 1989 7,150
Nigeria April–October 1990 8,781
Senegal April–July 1986 4,415
Togo June–November 1988 3,360
Uganda September 1988–February 1989 4,730

SOURCE: Institute for Resource Development (1991).

Ninety-nine percent of women were able to give at least the calendar year, if
not the month, of the births of their children or their own age at the time (Arnold,
1990). Reliance on information on age of mother at time of birth was greatest in
Togo, where for 31 percent of the children the year and month of birth had to be
imputed on that basis. There is also some concern that births were displaced to
longer than five years before the survey, so that information on health,
breastfeeding, and family planning related to these births would not have to be
collected.

Data on the age at death of children were 98 to 100 percent complete in the
five of our study countries considered (Sullivan et al., 1990). Some evidence
suggests age heaping, most notably for Ghana, which we have tried to address in
our analysis by avoiding heaping points in defining age groups. Mortality data
were also analyzed by characteristics of the mother and child to ascertain possible
data problems. For Botswana, there may have been some underreporting of
neonatal deaths, especially among firstborn females born to young mothers.
There may also have been some

DEMOGRAPHIC AND HEALTH SURVEYS 185

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Demographic Effects of Economic Reversals in Sub-Saharan Africa 
http://www.nap.edu/catalog/2228.html

http://www.nap.edu/catalog/2228.html


systematic omission of births in the Botswana survey (Hill, 1992). Information on
child survival from the Kenya DHS also suggests some omission of dead
children, particularly for more distant time periods (Working Group on Kenya,
1993).

One source of error not systematically investigated by the DHS data quality
exercise that might have a substantial effect on the analysis in this report is the
reported timing of events. The DHS evaluation gives some indication that births
may have been intentionally moved backward in time to locate them before the
cutoff date for additional questions about recent births and young children. Other
time location errors could include the reporting of an event as occurring at some
round number of months or years ago (digital preference), as well as the
systematic mislocation of events, such as was found in some of the World
Fertility Surveys (Brass and Rashad, 1981). Digital preference would lead to
surpluses and deficits of events in particular years, but might be expected to be
distributed randomly with respect to economic variables, especially since the
surveys were taken in different years. Bias in reporting timing, that is wholesale
shifts of events to earlier or later periods, would be more likely to affect estimates
of underlying trend than short-term fluctuations, so the possible existence of such
bias in the DHS surveys used here argues for caution in interpreting the trend
estimates reported in Chapters 5 and 6. The distortion of trends estimated from
retrospectively reported events might be largest for marriages, since not only
might the date be misreported, but the nature of the event (the process by which a
union is formed) might itself change (van de Walle, 1993).

In summary, the quality of the data was remarkably good, although the
problems for the nine sub-Saharan African surveys analyzed for that purpose by
DHS were generally greater than those for surveys in other regions of the world.
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