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Preface
 

This report is one ii a series of studies thai have been carried out Linder 
the auspices of tile Pane! on tile Population Dynamics of Sub-Saharan Af
rica of the National Research Council (NRC) Committee ol Population. 
The Research Council has a long listor of exa mininglopuhltion issues in 
developin.g countries. Il 1971 it isSuel the report Rapid Pl pulauion Gros, th: 
(Consq~',.. mi/ Po/icv Implicat/m. In 1977. the prcdeces."sor Commit
tee on Population and l)enograph began a major Study of levels and trends 
of I'ertility and Imortality in the developing \ urld that resulted in 13 country 
reporlts Id 6 repott oil dcmouraphic methods. Then. in the early I9X(8s, it 
undertook a stud\ of the determinanits ol fertilit\ in tile developing world, 
which resulted inI ) reports. In IIe mid- and late-I 98 0". tle Committee on 
POtlIt.liOiil aS.cdS the ecorrorIliC .'Corl seqleniee 01'opoptltioll rowIh and 
tile hlealth conmSequenctes of 'onlraceptive uIse and conrtollcd ferilily. among 
many other acti\ities. 

No publiC'tlion toil tile delography of sub-Sahann Afri,_a emerged from 
file earl \\%ork of the committee. largel Ibcause of th, paucity ol' data and 
the poor qualit\ of what \ia availhnle. IIo\\ev'er. cennst,s, ellnographic 
Studies. anllo Snlrve\ Sof -eillTyears. sUClIh ;aS those tLindter tIne auspices of ihe 
World Ferlilit\ Survey and the l)ernographlic and I 1Cailh Survey programs. 
have made a\ailable data on the demiograph\ of suh-Sallaral Africa. The 
data collectliO has no dolbt heen stimulated hy the increallsing interest of 
both scholars and policyniakers in tire demographic developnent of Africa 

ix,
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and the relations between demographic change and socioeconomic develop
ments. In response to this interest, the Committee on Population held a 
meeting in 1989 to ascertain the feasibility and desirability of a major study 

of the demography of Africa, and decided to set uip a Panel Populaoii tile 

tion Dynamics of Sub-Saharan Africa. 
The panel, %%hich is chaired Ilill includes membersby Kenneth and 

Iromn Africa. Europe, and the United States, met for the first time in Febru
ary 199() in Washington. D.C. At that meeting tie panel decided to set up 
six working groups, coniposed of its own members and other experts on tile 
demography of Africa. to carry out specific studies. Four working groups 

focused on tilecross-nalional studies of substantive issues: social dynamics 
of adolescent fertility, factors affecting conlraceptive use, tie effects oil 
mortality of child survival and general health programs, and the demo
graphic 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 vari
ables and socioeconoinic changes. 

The panel also decided to publish a voluie of papers reviewing levels 
and trends of fertility, the proximate determinants of' fertility, nuptiality, 
child mortality, adult mortality, internal migration, and international migra
tion ,as well as the demographic consequences of tile AIDS epidemic. This 
volume comprises those cighl papers. 

As is the case for all of tle panel's work, this report would not have 
beetn possible witllOtit tlie cooperation and assistance of tihe l)emographic 
and Ilealth Survey (1)IIS) progran of t lie In~sditute for Resource Develop
menl/Macro Systems. We are grateful to tile I)ItS 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 tilepanel: Olfice (if Africa Bureattile Population and tile 
of tie Agency for International D)evelopiment, tie Andrew W. Mellon Foun
dation. the William and Flora I-few lett FotI datiOll, and tileRockef'eller Foundation. 
Besides providing funding. tile were arepresentatives of these organizations 
source of inforniation and advice inthe development of the panel's overall 
work plan. 

The editors would also like to express their gratitude to all offthe au
thors. Inaddition writing tile authors were exceedingly grato papers, tile 
cious inresponding to tilemany questions that were asked of them through
out the preparation of this volume. They would also like to recognize the 
efforts of Dominique Meekers in coordinating the early work on this vol
ume and of Janet Ewing for providing bibliographic assistance. Finally. 



xi PREFACE 


special thanks are also due Paula Melville for superb administrative sup
port, Florence Poillon for skillful copyediting of the volume, Elaine McGarraugh 
for meticulous production assistance, and Eugenia Grohman for ably coor

dinating the review and editing process. 

SAMUEL H. PRESTON, Chair 
Committee on Population 
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Introduction 

Linda G. Martin, Kennwth H.Hill, and
 
Karen A. Foote
 

The first systematic attempt to describe the population dynamics of' 
sub-Saharan A frica dates hack to Ktuczynski's Demogiaphi Surve ' / the 
British Colonial Empire, pullished in two volumucs in 1948 and 1949.' 
Despite its wealth of flascinating anecdotal information, Kuczynski's broad 
coIIclIsioni Was thalt very litile of a substantive nature could he said with 
confidence on the hasi, of' the data then available. By the early 196)s. and 
the next attempt at aIbroad review, both data bases and methodological 
procedures had improved substantially/. The Office of Population Research 
at Princeton University was able to compile estimate; of demographic pa
rameters for national an11d poplations encomlpassinl thalnslbmiational more 
half the population of' the recgion (Brass ct al.. 1968). 

The most striking feature of the demographic estimates published by 
the Princeto projcct was tihe wide variation inrales within and between 
countries. Coale (1968). in a paper prepared for the First African Poptula
tion Conference, reported birth rate estimales that ranged from 3(1 to 60 
births per I,(00 poplation, and total fertility estimates ranging from 3.5 to 
more than 8.0 children per woman. Mortality estimates were regarded as 

Linda G. Martin isdirector aLt Karen A. Foote i aresearch aLociate for theCommittee on 
Population atthe National Research (ouncil. Kenuetht I1.Itill is profe,or in the Depa:rtmen 
Of Pupulation I)ynamics atJohns topkins tUniversitv. 

Ithiless otherise specilied. -Africa- refers to suh-Sahiaran Africa thioughout thisvolume. 



2 DEMOGRAPHICCHANGE IN SUI-SAIIARAN AFRICA 

less well founded, but the crude death rate was estimated to range from 15 
to 40 deaths per 1,000, the infant mortality rate from less than 100 to more 
than 'C81deaths per 1,000 live births, and tile expectation of life at birth 
from less than 30 to more than 45 years. 

These early analyses of African data were able to draw approximate 
conclusions about levels of fertility and mortalit) , but the nature of the data 
and methods available prrcluded anything more concrete than speculation 
about changes over time. .owever, Caldwell (1968:11) wrote that "the 
conviction is widespread that death rates are falling, perhaps rapidly," though 
also noting "that as yet no major fall in fertility has been experienced 
(p. 14). Coale (1968:186) speculated tint "tropical Africa is in the early 
phase of rapidly accelerating population growth." 

We now know that Caldwell and Coale were correct with respect to 
both mortality decline and rapidly accelerating population growth. In 1960, 
Ilarold MacMillan, tile Briti h prime minister who presided over disman
tling the British colonial empire in Africa, described die "wind of ctlange" 
of national political consciousness that was blowing through the continent. 
A wind of demographic change was also beginning to blow. However, it 
was not until the late 1970s that good-quality demographic data became 
available 1t quantify trends. Until that time, censuses were few, far be
tween, :ind of limited content, and surveys were usually neither nationally 
representative nor comparable across countries. 

The World Fertility Survey (WFS) Programn, which included surveys in 
nine sub-Saharan Afric in countries in the late 1970s and early 1980s, irn 
coTmhbination With tile 1970 and 1980 rounds of censuses, provided much 
needed new infortil.-tion to policymakers and stimulated new research (see, 
for exsample, International Union fIr the Scientific Study of Population, 
1988; van de Wallect al., 19881. Ilowever, that new research, combined 
with reversals of economic progress in many parts of Africa in the 1980s, 
generally did not offer much hope for rapid change in the underlying pL
rameters of the population dynamics of sub-Saharan Africa. 

In 1989, the World 3ank (1989:40) concluded: 

Significant improvement in living st:indards cannot be achieved over the 
long lerin in !css population growth is slowed. On current trends Africa 
will increasingly be unable to teed its children or find jobs for it: school 
leavers. 

Estimates and projections made by the United Nations (1991) indicate that 
the pop-.i:,ittn of the region increased from about 225 million in 1960 to 
527 million in 1990. Over the past 30 years, fertility appears to have 
changed lit,,le, the birth rate remaining stable at 47 to 49 per 1,000. Mortal
it)' fell, tiough not as fast as in some other areas of the world: The crude 
death rate fell from about 24 per 1,000 in the early 1960s to 16 per 1,000 in 
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the late 1980s, with infant mortality falling from 164 per 1,000 live births 
to 109, and life expectancy at birth increasing from 41 to 53 years. The age 
distribution has remained youthful: About 45 percent of the population was 
under the age of 13, and 3 percent was aged 65 or over during 1960 to 1990. 

The United Nations' medium projection indicates that the population of 
the region will increase enormously, to 1.4 billion by 2025. with no sub
stantial change in the youthful age structure until after 2015. By compari
son, between 1990 and 2025, the population in Latin America is projected 
to increase from 448 to 757 million and that in Asia from 3.1 to 4.9 billion. 

The African population projection assumes that fertility decline will 
begin and mortality decline will continue in the coming decades. IHowever, 
until the late 1980s there was little evidence of any change in fertility. 
Since then, many changes have occurred in sub-Saharan Africa. Although 
population growth rates remain high, signs of reductions in fertility are 
appearing in several populations once regarded as having little or no pros
pect of lower levels of reproduction in the short term. Child mortality 
,:ontinues to decline in many areas, but lhe decline may have stagnated or 
even reversed in some countries, and the AIDS epidemic threatens to in
crease mortality among young adults in some African countries. Cities are 
growing rapidly, and flows of refugees due to war and political instability 
have been reat. 

At the same time, the quantity, quality, and availability of data oii 
demographic processes in Africa have imlroved. Tihis improvement has 
resulted from the Demographic and -Icalth Survey (I)HS) Program, which 
included surveys in 13 sub-Saharan African populfations as of 1991, as well 
as froni the release of additional results from the 1980 roLnd of censuses 
and early results from the censuses of the 1990 round. National survey 
programs have often added useful informationl as well. Moreover, analyti
cal procedures for dealing with incomplete or inaccurate data improved in 
both flexibility and scope during the 1980s, and there has been a growth in 
the number of African demographers and research inst itut ions. 

Accordingly, the Committee on Population of the National Research 
Council in 1989 established I Pane! on the Population Dynamics of Sub-
Saharan Africa with the charge of describing and explaining demographic 
changes in tlie region. The panel decided to conduct six formal studies, two 
in-depth studies of population and socioeconomic change in individual countries-
Kenya and Senegal-and four analyses and cross-national comparisons of 
substantive population issues of particular concern in sub-Sr!..,ran Africa. 
The topics selected for these substantive studies were the social dynamics 
of adoles cent fet'tility, factors affecting contraceptive use, demographic ef
fects of economic reversals, and mortality effects of child survivat and 
general health programs. The panel fornied a working group of experts to 
carry out each of the substantive and country studies. 
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The panel also thought that it woud be useful! to both scholars and 
policynakers to have an up-to-date review of the levels and trends ot' demo
graphic phenomena that would serve as a backdrop for the studies by the 
working groups. The topics selected for the review were Ieitility, tile proxi
mate detcrininants of fertility. nuptiality. child mortality, adult mortality, 
population distribution and internal migration, and international migration. 
Given the growing importance of AIDS. the panel also decided to include a 
review oft models that have been desioned to esti m:lte the demographic 
implications of AIDS. A series of papers on tle above topics were commis
sioned froni experts. who were asked not to try to explain the changes. 
because explanation \as the focus of the six working groups; rather they, 
were as!'.d to document actual lev,_ls, trends, and differeni.,s to the degree 
that the 2data would allow. The eight papers appear as Chapters 2-9 in this 
vOLt~lnle. 

In Chapter 2. Barney Cohen reviews levels., dii'fereit ials. and trends in 
fertility for more than 30 countries from 196(0 to 1992. lIe finds evidence 
of fertiliv decline in Botswana. Ken.va, and Zinlmabwe, Con fir li ng tile ba
sic re:;ultS of the DIIS. What is ne-w here though is his fitdi.ig that tile 
Iertility decline appears to have occured across cohorts of' women at all 
parities, rather than just aniono \,,omen ,.i middle and higher parities, as 
might have been expected on the basis of experience in other parts of the 
world, lie also presenls evidence thai fertility may have begun to fall in 
parts of Nigeria and possibly in Senegal. 

In Chapter 3. Carole .olly and Jay (;ribble use dhe proxinMate Leterli
nants franework an 1)1 IS data for 12 sub-Salharan African populations to 
estimate the contributions to fertility limitation of" marriage patterns, contra
ceptive use. posti)ttLll) inlfecundaibAility. and primary sterility. Besides alia
lyzing national pattern, they also investigate patterns by age, education, 
and residence, aid analyze how the roles of' poxinate determiinalits changed 
between the dates of the WFS and the MI II for the four countlllries thai 
participated in both prograims. PIostpartul infecundability continues to play 
tile most important role in reducing fertility. Marriage patterns also reduce 
fertility substantially, especially in Lr1ban areas aid aniong wonen with 
more education. Contraceptive use remains low, except in Botswana, Kenya, 
and Zimbabwe. A comparison of the proximate determinants based on 

211naill alnel1ipt it)staidardtize c untrlllsiCS h llt a hors were eachcollsidered inl Ihis volume,i 
asked to include countries that are located oil tie coni'neii of Africa helow itheSahara ald Iitla 
tiase puptlltiOn oh' imure than orie million. The only excettion to itihk general rule is the 
possile inclusion "Madagascar. S01C athors also ilncluded Sutdawhh,WiCh. according to tile 
United Nations. is riot part ih' suh-Saniran Africa. When tie data for Stdaln refer Io olly Ite 
northern part of tihe country, tile)- are referred to as regio:nal. rather thian national. 

http:fitdi.ig


5 INTRODUCI7ON 

WFS and DI-IS data indicates that tile fertility decline in Kenya has been 
due primarily to a change ill contraceptive use. 

Etienne van de Walle tackles the challenge of teasing out trends ill 
marriage iin Chapter 4. Different ,!,ta collection strategies ill surveys and 
censuses, combined with tile processual nature of ui t'orniation in Slb-
Saharan Alica, make it difficult to dtocuLmnlt trCnds with tile datait hand. 
Van de Walle concludes that aoe at marriage appears to have been increas
in+. with women in countries ill eastern and southern Africa generally hav
inc averag'e ages of, narriace of 20 yeal's or hicher, [)lt women ill western 
aid middle Al'rica having relatively low aces at iarriage. lie also reviews 
tile evidence f'_r a connection betweel changes ill Imtiirriago patterns and 

fertility patterns, and finds that the direct effect of later niarriage c., fertility 
may be diluted in some African populations by the incidence of premarital 
sexual activity. 

In Chapter 5. Althea lill uSCs data from surveys and ceiisuses to esti
mate tile trends in child mortality in the 1970s ond 198(0s. The news is 
cenerally cou1d. with earlier declines continuing into tle 1X80s, although 
there are unhapy exceptions especially iL countries that hav suffered f'rom 
pol~iical instability. In tie past, mortality tended to be higher in the north
ern and western parts of sub-Saharan Africa. as opposed to tile southern and 
eastern parts, but as of the late-19,()s, this differential appears to have 
weakeneo. 

ll TimnIXuts describes levels, trends, and pIitteris of adul mortality in 
Chapter 6. Once again, tile results ;Ireiixed. Adul rl in submortality 
Saharan \frica remain, high by world standards, but tile evidence suggests 
that there \Vas considerahie declile dirinc tile 196(ls and 1970Is, especially 
ill western Africa. !le notes that ill the countries that hive been most 
SLI'u.CeSSI'ul ill reducing overall mortality, adults have tended to benefit more 
than one would have expected oil tIle basis of mortality declines ill other 
parts ofl tile world. Flurthertt1ore. the limited data available .suggest that 
thcre are considerable differeiitials ill adult itortality within African popuhl
tions by area, urhall and rutlt'd residence, and socioeconomic status. 

InI Chapter 7, John Oucho and William Go(ul revieV. patterns of inter
nal migration, urbanization, aiid ' )Llat ion distrihitiOii ill sub-Saharan Af
rica. They find that rural-to-rural migratioi rclnains more important than 
rural-to-urban migraiion, although urbanization is Oectrring. It is expected 
that by the yeai 20(10, oe-third or more of the ptopultion will live in urban 
areas ill all tile suhregions except East Africa. 

Shlron Russell highlights in Chapter 8 tile fact that the iit .iber of 
migrants ill sub-Saharan Afiica is inuchm larger than might be expected on 
the basis of*population size alone. She finds that movements of refugees 
have been most important in East Africa, whereas migration for employ
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ment has dominated elsewhere. Overall, West Africa ha, the highest con
centration of intern:tional migrants. 

Finally, in Chapter 9, Mike Stoto reviews models of the demographic 
effect of AIDS in Africa and finds that the predicted effects range from 
minor to substantial. )espite this variability, he is able to conclude that the 
most likely effects will he on mortality of childrer, and young adults. However, 
little effect on broad population age distributions is expected. Less certain 
are the overall implications for population growth: growth rates arc likely to 
be lower as a result of AIDS, but it is not clear how large the effects will be 
over the next few decades. 

Together, these eight chapters document considerable change in the 
population dynamics of sub-Saharan Africa. Much remains uncertain about 
the future, especially given the spread of AIDS. Continuing emphasis on 
data collection, particularly on the conduct of regular censuses and sample 
surveys on specific topics, is essential. Data from the latter lend to be 
especiall useful in explaining denographic change. Continuing support 
for data analysis and for demographic research centers in the region must 
also be given high priority. There is little doubt that a second "wind of 
demographic change," the second stage of the demographic transition, is 
starting in some couitries of Africa where fertility is beginning to fall. 
rhis procoss needs to be monitored and data and analyses provided to policy 
makers. We believe that the six reports of the working groups of the Panel 
on the Popuilation Dynamics of Sub-Saharan Africa, along with the chapters 
in this Volunw,.', represent a useful step forward, but it is only one anong the 
many necessary steps needed for substantial progress in understanding population 
change in Africa. 
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Fertility Levels, Differentials, and Trends 

Barney Cohen 

INTRODUCTION 

Fertility rates are higher in sub-Saharan Africa (Africa) than in any
other major region of the world, and considerable controversy surrounds the 
likelihood of these ites declining ilthe ilear future. Although mortality 
and fertility rates tell SUbStantiallv in Lalin America and Asia hetween 1965 
and 1985, only mortality declined in Africa: fertility rcma1.1ined relatively
stable, well above i level le(tlired to replace tilepopulation. Conseqtuently.
the iegion experienced extremely rapid population grokwth, with rates for 
some populations considerably ahove 3 percenit per year (United Nations,
1991: Frecdlalln and 3Blanc. 1992. A few countries, most notably Kenya,
lotswana. and Zibahm c.have begun the transition toward lower fertility.
hut smaller declines in fertility have been observed recently in many other 
countrie.s. Nevertheless. fertility rates generally remaini above six clildren 
p)Cr wOlllan, and tie (liestion of' whether Africa is more resistant to fertility
change than other regions of the world is a topic of considerable debale 

tailrnev ('liel isa research a to'iai'rltile ('01liltte. ollP(nulaliolh Nationatl Researcth 
Council. t t h1ank,:\nktch ('lai/trian, J.ames (itlih..(arolt Jo ty..at ltie editorsl or 
helpftl comtnments on aniearlier dratit. The ailli isalso grateful to lge flic ,, Bill('1111,G o. 
Timotnthy IFocr. Rontal Freedtmnanc.Bill \'Houseanti Kanti zh. Tint Miller. Sidney Moore. 
and PI'mRime for theirhtelpinproviding somtze of the thLitusdt in this repoit. Anite Scott 
assisted with the cottpllte ptrogrammting of' the l,(J 

8I 
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Baink. I986: Caldwell and Caldwell, 1987, I988,(Boserup, 	 I985: World 
I, 	 1990:I90: 1,est haeghe. 989: van le Walle antd Foster, Caldwell et al 

1992). 
The level of lertility illsib-Saharan Africa, as measured by the total 

fertility rate (TIR). is approximately 6.0-6.5 births per woman. This fig

regions and between individualLre masks 	considerable variation between 

For examlle, the most recent estimate of lhe total fertility rate incountries. 
is almost double the most recentRwanda (8.5 hirths per woma n in 1983) 

estimate for the population of black South Africa (4.6 births per woman in 

West Africa are1987-1989). More generally, fertility rates in East and 

greater thai lhose in Central Africa, inpart because of' the historically high 

prevalence of sexually transmitted diseases (STDs ) in certain areas ft'Cen-

Tanbashe, 1992). The prevalence of STDs istral Atfrica (Frank. 1983: 
associated with unusually high rates of infectndability in the region espe

cially prior to the 1970s. Fertility was probably higher in East Africa than 

inWest Africa during the 1970s and 1980s. although the difference appears 

Reported fertility rates rose into have lessened in tilemore recent past. 
1970s: however, it is not clearcertain parts of"Africa in the late 1960s and 

of the increase was the result of improvements in datawhat proportion 
accuracy. 

In addition to the regional and national variation in fertility rates, there 

in fertility within countries. Repeatedly,is oflen considerable variation 

fertility surveys have recorded subIstantial differences in rates anong eth

nic. geographic. and socioeconomic grotips. For example. fertility rates are 

women who lik e in urban areas. women who haveconsistently lower alonge 
who work in the fornialilore than primary school education, and \,,omrlen 

in each of these socioccolabor market. In Africa. the number of women 

noinic groups has. at least until recentl., been small. and the groups overlap 
has a minicoisitttrably. Consequently. Iom,rfertility among these women 


maI effect on national-level TFls.
 

The objective of this chapter is to summarize existing knowledge on 

levels, trends, and differentials in achieved fertility in sub-Saharan Africa. 

Althucmh there have been several comprehensive reviews of fertility levels 

inAfrica in tilepast Isee. for example. Brass el al.. 1969: Page and Coale, 

new sotrces of data make it possible to update1972: United Nations. 1987). 

ai-eed upon hesi neaure of terliliti,. The iotal lerlili, rate is a
'There is no single. readil\ 

a hylotletical woulttifchildrel Omlllall
s\tlllletiC leasUre Itm :\prC,, Is tile total lumher 

hve it Nihesurvived to ihe elidof her reproductive \ear, (taken io he 49) and if she experi

ihrouighout her reproducmixe life as \%omen at the
enced ilesame level and pattern of f rlilitv 

over olher meaures of' fertiiiy.tlime tihe dala are collected. Al a. aitage of usint tile TR 


such as rate.
the crude birth is that it is indelpndert of the age siructurle of the popu:latiot. 
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the analysis to tile early 1990s. By employing a wide variety of daita sources,
including some that have not been readily accessible in the past, estimates 
of fertility rates are presented for virtuilly all countries in sub-Sallaran 
Africa. 

True understanding of fertility trends in Africa is clouded tileby ex
tremely variable quait y of denogrlphic data in tile region. Close examina
tion of much of tile data reveals gross inconsistencies that are tile result of 
misreporting of ages and omilting or systemlatically displacilng vital events. 
In an attempt to correct for obvious dala errors, a mixture of' direct and
indirect estimation techniques is used to determrine fertility rates. The indi
rect techniques are hased on tile examination of inconsistences within tie
reported data or on comparisons of observed data to values expected from 
various deniographic models. 

The chapter is organized as follows: Issues of data availability and 
quality are discussed ill the following section. theIn third section, fourmethods for estimating TFRs are presented. Characteristics of Africar fer
tility are presented in the fourth section. Next, recent data from tihe Demo
graphic and H-ealth Surveys are used to examine the possible evidence for
declining fertility levels in Africa. The penultilmate section compares re
cent fertility trends in Africa to those in other developing areas of the 
world. Finally, there is a summary and some concluding observations. 

SOURCES AND QUAiITY OF
 
DEMOGRAPHIC I)ATA IN AFRICA
 

The state of demographic data collection in Africa has recently been
reviewed by de Graft-Johnson (I 98),. Dt-'spite dramatic improvements since 
the 1960s. our knowledge aiid understanding of fertility levels and trends in 
Africa are still surprisingly weak. Until 1960. virtually no sub-Saharani 
African country had conducted a complete census. Consequently little was,
known about tile size or structure of tile region's population. In tile few
 
countries where censuses were undertaken, tile), were often unreliable ajid

of very limited content. A fundanmental pioblem facing researchers in A f
rica was that a large percentage of the adu1lt poplation 
was unable to report

its age accurately. Further, many early censuses 
 did not include questions
related to the number of children ever horn and childhood mortality. In 
addition, vital registration dlat were virtually nonexistent throughout tile 
region and, when available, were of questionable quality.

Fortunately, demographic data collection ill Africa has improved con
siderably over the last 30 years. Although vital registration is still rare,

countries have conducted one and in many casesmost several censuses,
though quality has been uneven. In addition, many countries have supple
mented efforts to collect reliable demographic data with various ad hoc 
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national and subnational household dnemographic surveys. Some of the 

most accurate information comes from the:e large-scale demographic sur

veys. In particular, the World Fertility Surveys (WFS), an international 

data collection effort undertaken front the mid-1970s to tlie early 1980s, 

and the ongoing Demographic and Hlealth Surveys (1)IIS) begun in the mid

1980s. have generated a reasonably accurate data base for calculating fertil

ity levels and differentials for countries in sub-Saharan Africa. The WFS 

carried out surveys in nine subl-Saharan African countries: To date, the 

I)S has published demographic reports for 13 sub-Saharan African coun

tries and issued preliminary results for 4 others. Reports for 4 additional 

African countries are scheduled for release by the end of 1993. Special 

attention is given in this chapter to tie DHS because it is tileSource of most 

of the recent demographic data on Africa. 

The quality of DIlS data was recently analyzed by I)[S staff and found 

to be generally acceptable. But, in cases where data probleris were identi

fied, they were determined to be most severe in sub-Sahaan Africa in 

comparison to other regions of the developing world (Institute for Resource 

Development, 1990:2). For example, Arnold (1990) identified errors in the 

coverae and timing of births, including (I) systematic displacement of 

children's birth dates. (2) disproportionate numbers of women's ages heaped 

on digits ending in 0 and 5,and (3) missing or incomplete information ill 

some birth histories. These problems were determined to be most severe in 

Botswana. Burundi, Liberia, Mali. and Togo. Problems in the first category 

arose, in part. because some interviewers appear to have deliberately altered 

the ages of children under 5 to avoid asking an extensive series of questions 

on the health and well-being of young children. A second assessment of the 

quality of DIIS data ftocused on winlen's age at first birth and judged that 

response problems were most severe in African countries, especially Mali 

and Liberia (Blanc and RutCnberg, 1990). The African data suggest that 

sonie wo1e:1 olit information about early births or displace the dates of 

low-parity births forward in time. making children appear younger than 

they really are. Finally. Rutstein and Bicego (1990) report that less than 80 

percent of women interviewed inAfrica provide accurate birth dates for 

their chiildrei. 
Fortuliately, the effect of' displacement problems on fertility levels is 

relatively minor. For example, Arnold and Blanc (1990) calculate that 

without any displacement, the total fertility rate in Liberia. the country with 

filemost displacement, would have been 6.5 instead of 6.3 births per woman 

between 1983 and 1988. Nevertheless, it isimportant to acknowledge that 

there is always the danger of drawing incorrect conclusions from data col

lected in areas where vital events go unrecorded. Consequently, a single 

point estimate of fertility from Africa should be interpreted with some cau

tion.
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In this chapter, DIS and WFS data are supplemenlted by data collected 
in Ce1ISu1Ws and oither national demographic surveys. Where no olher infor
matioln was available Ihese data are auginented with findings from large
scale subnational studies. Data From small-scale studies conlucted at lhe 
district or provincial level have not been used die to concerns regarding 
their generalizabiliit. 

Naturally, censuses and surveys arc carried out in different countries at 
diffcrent limes. But, unlike the estimates presented by several organiza
tions (including Ate United Nalions and the U.S. Bureau of the Census), the 
estimates preseinted here are not slandardized oil a specilic year. Rather, 
the current goal is to preseit tihe reader with the original dala from which 
staidirdiled estimates are derived. 

INET I-I) S FOR ESHI'IMI TIN G TOTAL, FER'TILITY RATE'S 

Four distinct strategies are used here to obtain independent estimates of
 
fertilitv. 
 The first strategy is to calculate fertilily directly, without adjtuSt
ing for ay apparent inconsistencies in the data. This method requires
information on the Ilnmber of women of childbearing age, their ages, and 
the number of births to these women dlring a given lime period, typical ly
five years. Direct estimates of fertility are reported only when the quality
 
of the (1ata was thoLght to be adequale, for example, as in all the WFS and
 
tile
DIIS. In these cases. fertility estimates are derived by using retrospec
yhii,,
birth histories.
 

Experience has shown, however, that response 
 errors in celnSlS and
 
survey data can often lead to biased or inaccurate estimales of the fertility
 
rate. 
 Response errorsin hirth history data arise mainly from age nisreporting
and tle olissioll or systematic displacement of vital events. For example,
iany \oieni incorreCtlIy report their own age or tihe ages of their children. 

Similarly, in the absence olfwriten records, women often forget births that 
occurred in the distant past and make systematic errors when estimating the 
titnine and spacing of events (Potler. 1977). Older womllen, wvolen with 
little education, women \kho were not in sanctioned unions at the time of 
.I "irfirst hirth, and women whose children have moved away or died ire 
pr icuhu-rly likely to make these types of errors. Obvious errors, such is
hirth intervals of less than 6 ionllis or first births to womlen under 1( years 
of age. can oflen be delected by the interviewer or ithe researcher and per
halls corrected by cross-referencing birth dates with well-known historical 
events. Erro!s restilting Fromt omlitted birlhs are mLuch harder to coirecl. 

Demographers have developed alernauive methods designed to improve 
their ability to make "indireci" inferences about fertility from poor or in
complete data (Brass et al.. 1968: United Nations, 1983). Most of these 
methods involve the ideltilficatlion of iternal inconsistencies in the reported 



13FERTILITY LEVELS, DIIFFERENTIALS, AND TRENDS 

data or the comparison of' observed data to nodel fertility schedules. Ill 

cases where the direct and indirect estimates of fertility are substantially 

different, the indirect estimates are usually preterred. Three of the four 

strategies used il this chapter employ indirect techniques. 

One strategy is based on the prinuciple of comparing reported births in a 

given time period with wolen's responses to questions regarding tic 1umlll

ber of children ever born. A full description of this method (commonly 

called the method of P/F ratios) can be l'ound in United Nations (I 1983). 

The dala requirements for this method are identical to those for direct esti

lation except that tlhey include information about the number of children 

ever born. Where the data allowed, this lechnique was used to check and, if 
or censuis eslillales for appa.rentllmisreportling.necessary, to adjust the survey 

Unl'ortunately, because this method relies on equating current and pa'.t ex

periences, it has the potentiail for producing biased estimates of the total 

fertility rate when fertility has r,:cently declined (United Nations. I983:32). 

Nonetheless, --it least for the earlier lite periolds, this method arglably pro

duces the most accurate estimates possible. 
Because early censuses oflen did not include specific questions on fer

tility, the age structure of the populltion 1av be the only information avail

able to estimate the total fertility rate. [it these cases, fertility estimates are 

inferred by using sthable population theory. which is based oil assulptions 

of conlrlant fertility and mortality. The only data requirements for these 

estinates ire tileige structure off th populalion, tilegrowth rate, ad an 

estimate of the level and pallern ofimortality. Because results from this 

estimation method are not particularly robust and are quite sensitiVe to 

different mortality assumptions. it is used only in the absence oflother 

alternatives. Inl alattempt to check the robustness of1these approximations, 

similar estimates are also derived by using a method developed by Coale 

1981) and liter extended by Venkalacharya (1990). This method, labeled 

the ('oale method, also relies on stJble popul:ltion theory aind requires an 

estimate of' the populaion grlowth rate, the proportion of' both sexes Under 

tileageof'15, and an estimate of mortality forchildren ip) age5. AssM

in constant fertility rates for tilepopulation uinder consideration, Coale 

(1981 suggested that his Method would yield reasonble estimates of the 

total fertility rate 'or 7.5 years prior to tile date. even itthe census orcensus 


was characterited by severe age misreporting.survey 

2Another indirect imethd, the "variahle-r" ICeCt1iique suggested by Preston ( 1983),was dropped 

afterit was ascertained thai are structure dat a in [lie earlier African censuses were liot of 

sufficiently high quality to provide accuraie intdepeden estimates of the fertility rate. 
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CHARACTERISTICS OF AFRICAN FERTILITY 

Estimates of Total Fertility Rates 
Table 2-1 provides estinlates of the TFR for 38 African countries for 

which data were available at some point during 1960-1992. For ease of 
ccmparison, all estimates were converted into point estimates of the total 
fertility rate. In reality. a particular figure may be tilemidpoint of a range
of plausible estimates. Table 2-1 highlights the paucity of demnogrvphic
data in imany African countries. Despite considerable iniprovements in the 
availabiliiv of data during tile past 10 years, 12 countries still have fewer 
than four data points since 1960. In other cases, although data exist, they 
are of extremely variable quality. ConseCLLtly, fertility trends over time 
may appe:r more c-ratic than they truly are. For examuple, in lEth iopia, tile 
data imply a substantial increase in fertility during tile1970s followed by a 
rapid decline in the 19 80s. Both trends are almost cerainly exaggerated.

Although tiledmat are often sketchy, several important conclusions may
still be drawn about fertility in Africa. Few countries illAfrica have TFRs 
less than 6.0. and nowherc is fertility currently less than 4.0 births per

wolen, a rite well above Ihll required for replacement. Africans have a
 
strong preference for large lamilies. Children are prized not only the
as 
means of preserving fannilv lines. bt ispositive economic assets that pro
vide labor, wealth, risk insuranIce, and old-age security to their parents.


In the past, high fertility in Africa resulted from early and 
near univer
sal marriage, and extremely low rates of efficient contraception. Fertility

has been controlled (outside geographic areas of pathological sterility) by

social pressures against premarital sex the practice of postpartUll sexual
 
abstinence, and long breastfeeding periods that le:td to lengthy lactational 
amlenorrhea (see Chapter 3: also Caldwell and CaJ vell, 1977, 1987; Page

aid Lesthaeghe, 1981 ). Bomngaarts et al. 
 (1990) recently estimated that 
fertility in Africa would increase by 72 percent if the fertility-inhibiting

effects of breastfeeding and poslpartuln abstinence 
 were renoved. These 
fertility-reducing practices have probably evolved principally to ensure ex
ceptionally long birth intervals in cfforlan to combat high rates of infant 
mortality. Recently there are signis that some of these cornerstones of Afri
can fertility may be weakening (see Chiipter 3; also Schoenmaeckers et al.,
 
198 1:Cald\\ ell et al., 19)92: Westoff. 1992).
 

'Divorce is common in Africa but so is remarriage, partici!arly if the v,oman is stillin her
reprodtuctive years, so the iotal time ;os t) exposure itothe risk of chitdhearin& ma) he small 
(Smith et al..19)841.Several illstitutions, incltuding polygamy and the levirate, a practice
whereby a wid,. auloimalicat remarries a close relative ot' the deceased (ofic his brother),
tacilitate quick remarriage follwing widowhood. 



TABLE 2-1 Fertility Estimates for Various Sub-Saharan African Countrie.;, 1960-1992 

Date of 
Country Estimate 

Western
 

Benin 	 1Q61 

1965 

1970 
1975 

1979 
1980 

Burkina Faso 	 1960-1961 
1960 
1969 

1973-1974 
!976 

11185 
C~te d'lvoire 	 1463 

1962-1964 

1968 
i973 

1975 
1978 
1978-1979 

1981 

1988 
The Gambia 1973 

1983 
1983 

Ghana 1960 

1960-1964 

a '' 

TFR Data and Methodolog)' 

6.9 Demographic Surve\. Dahomey 
7.1 World Fertility Survey. 1981-1982 
7.0 World Fertilit) Surve). 1981-1982 
7.0 World Fertility Survey. 1981-1982 
7.3 Census: stable population theory 

7.1 World FLrtility Survey. 1981-1982 
6.2 National demographic survey 
6.6 Census; stable population theory 

6.4 1975 census (Coale method) 

7.2 Subnational survey 
6.7 Postenumeration survey 

7.2 Censis 
7.5 World Fertil,tv Survey. 1980-1981 
6.4 National demographic survey 
7.5 World Fertility Survey. 1980 
7.9 W.orld Fertilit) Survey. 1981-1981 

6.9 Census: stable population theory 

7.7 World Fertilit) Survey. 1980-1981 
6.9 National survey: P/F ratios 
7.4 1988 census: Coale method 

6.8 Censu,: method 01 estimation not stated 
6.4 Census: P/F ratios 

6.9 Census: stable population theory 
6.4 Census: P/F ratios 

7.2 Postenumeration survey 

7.2 World Fertility Survey, 1979-1980 

Reference
 

Benin (1988)
 

Cochrane and Farid (1989)
 

Cochrane and Farid (1989)
 
Cochrane and Faiid (19891
 
United Nations 1 19 8 4 )

d
 

Cochrane and Farid (1989)
 
Burkina Faso (n.d.) 

e
 

United Nations 1979)
d
 

United Nations ( 19 8 4 )
d
 

U.S. Department of Commerce (1979)
 
Burkina Faso (n.d.)'
 

Burkina Faso (n.d.)"
 
Cochrane and Farid (1989)
 
U.S. Department of Commerce (1979)
 
Cochrane and Farid (1989)
 
Cochrane and Farid (1989)
 
United Nations ( 19 9 0 )d
 

Cochrane and Farid (1989) 
Ahonzo e, al. (,984) 
Lopez-Ecartin (19921)'

1 

Lopez-Escarin (1992e)f 
The Gambia (1976) 

United Nations 11990) 

The Gambia (1987) 

U.S. Department of Commerce 11979) 

Singh et al. (1985) 

continud
 



TABLE 2-1 (continued) 

Date of 
Coui.try Estimate 'tTFRu Data and Methodoloiy" Reference 

Ghana 1965- 196) 7.0 World Fertilits Survey. 1979-1980 Singh et al. 11985)-S968 1 69 7.1 National demengraphic surve. second round U.S. Department of Commerce (1979)f
1970 7.3 Census: table population theory United Nations (1979)
1970-1974 6.9 World F,.rtili,s Surses. 1979-198(0 Sinch el al. ( 1985)
1978 6.2 1984 cenus- Coale method Ghana (1n.d.)'
1975-1979 6.5 World Fertidt\ Sures. 1979-1980 Sineh et al. t1985)
1982- 1984 6.6 Demograph i , icalth vy. 1988 (ihanaand S u I 89)
1985-1988 6.4 Deniopraphic and Health Surv.ey. 19l,.,' Ghana (1989)

1 iberia 1967 o.8 1974 census: (oale method Unioed Nations ( 1984)11 

1970- 197 1 6.3 Liberian population grosth survey U.S. Department of Commerce (1979)
1974 6.21 Census Chich-onson et al. I1988)
1977 6.6 1984 census: (oale n'twod Liberia mn.d.'.c 
198)-1982 7.0 Demographic and I leaIth Survy, 1986 Chieh-Johnson et al. ( 1988i 
1983-1986 6.8 Demograplhic and Ilealhh Survey. I086 Chieh-Johnson ct al. (19881Mali 1960-1961 7.4 Demographic ,urve\ Traore ct al. (1989) 
1976 6.3 Census: 'stable population lheor, United Nations ( 1984)11
1981- I )3 7.1' Denmourapic and tlealih Surse, I1,7 Traor ct al. 1989)
1984-1986 t.9 Demo.rarhic aiid Health Sur\ey,. 1987 [raor6 et al. 11989)
1987 6.8 Census: method of estimation not stated Lopez-Escartin i ( 1992a-IMauritania 1964- 1965 5.7 Demoguaphic survey U.S. Department of Commerce (1979)
1962-1966 6.5 World Fertilits Surves. 1981 Cochrane and Farid (1989)
1967-1971 6.9 World Feitility Survey. 1981 Cochrane and Farid (1989)
1972-1976 7.2 World Fertilits Survey. 1981 Cochrane and Farid (1989)
1977 7.0 Census stable population theory United Natkins (1990)1d 

1977-1981 6.3 World Fertility Survey. 1981 Cochrane and Farid ( 19Fa:)
1988 6.3 Census: stable population theory Lapez-Escartin ( 1992b)'Niger 1960 6.9 Demographic surveyv: P/F ratios U.S. Department of Commerce (1979)1 



1977 7.0 Census: stable population theory United Nantons (1984"1 

1988 7.1 Census: P/F ratios Niger 1992a)" 

1992 7.4 Demographci, and Health Survey. 1992 
(prelimnar ) Niger (1992b 

Nigeria 1965 6.6 World Fcrilit Survey. 1981-1982 Cochrane and Farid (1989) 

1970 6.5 World FertilitySur%'cy. 1981-1982 Cochrane and Farid (1989) 

1971-1973 7.3 National fertilitysursev: P/F ratios U.S. Departnent of Commerce (1979)J' 

1975 7.0 World Fertility Sursey. 1981-1982 Cochrane and Farid (1989) 

1980 6.3 W rld Fertility Survy. 1981-1982 Cochrane and Farid (1989) 

1990 6.2 Demographic and He th Surve, 11.1990 Nigeria (1992) 

Senegal 1960) 5.4 Demographic Surves U.S. Department of Commerce (1979) 

1959-1963 7.8 World Fertilit, Survey. I978 Cochrane and Farid (19891 

1964-1969 7.7 World Fertility Sur'cv. 1978 Cochrane and Farid (1989) 

1969-1973 7.5 World Fertility Surev. 1978 Cochrane and Farid (1989) 

197(-1971 6.4 National demographic survey U.S. Department of Commerce 1979) 

1976 7.0 Census: stable population theory United Nations (1984) 

1974-1978 7.2 World Fertility Surs cy. 1978 Cochrane and F:'rid (1989) 

1981 7.3 Provisional I )OS8censt,s: Coale method Senegal (1988) 

1986 6., Demographic and He.hh Survey. 1986 Ndiaye etal. (19881 

1988 6.3 Census (preliminary ei.rnate based 
on a 11 perccnt s:!mple) Senegal (1992) 

Sierra Leone 1967 7.2 1974 census: Coale method United Nations (1979i 

1973 6.4 Pilot census: P/F ratios U.S. Department of Commerce ( 19 7 9 )
f 

Togo 1961 7.0 Demographic survey U.S. Department of Commerce (1979) 

1971 6.6 Census: method of estimation not stated Lopez-E.cartin (1991d) 

1981 6.0 Census Ag\ounke etal. ii989) 

1982-1984 6.99 Demographic and Health Survey. 1988 Agounk et al. (1989) 

1985-1987 6.5., Demographic and Health Survey. 1988 Agounk et al. (19891 

Middle 

Angola 1960 

1970 

6.4 

6.7 

Census: stable population theory 

Census: stable population theory 

United Nations ,1979) 
'1 

Lopez-Escartin (1992d) 
d
( 

1983-1985 8.0 Census; P/F ratios Angola (n.d.)"J continued 



TABLE 2-I 

Country 


Canieroon 

Central African
Republic 

Chad 

Congo 

Equatorial
Guinea 

Gabon 

Zaire 

(continued) 

Date of 
Estimate 

1961 
196(-1962 

1964 
1966 


1969 
1971 

1974-1978 
1976 

19S0 
1987 

1991 

1959-1961 

1975 

1988 
1964 

1960-1961 

1974 
1977 

1984 

1983 
1960-1961 
1969-1970 
1955-1957 

1978 
1984 

TFRrl b 

5.3 
4.6 

4.9 
5.7 
6.4 
6.5 

6.4 
6.0 

6.3 
5.7 

5.8 

4.9 

5.7 

6.1 
5.4 

4.9 

5.5 
6.5 

6.6 

5.6 
4.1 
4.5 
5.1 

6.2 
6.7 

Data and Methodologyc 

World Fertility Survey, 1978 
Demoeraphic survey 

Suhnational demographic survey 

World Fertility Survey, 1978 

1976 census: Coale method 


.World Fertilit Survey. 1978 
World Fertility Survey., 1978 
Census: P/F ratios 
1987 census: Coalc nethod 
Census: method of etimation not stated 
Denoglaphic and tHealth Survey. 1991 

National demographic survey 
Census 

Census 

Subnational sample: P/F ratios 
Survey: P/F ratios 
Census 


1984 census: Coale method 
Census: P/F ratios 

Census 


Census and demographic survey 
Census: stable population theory 
National demographic survey 
Census: Coale method 
Cenius: method of estimation not stated 

Reference 

Cochzrane and Farid (1989) 
U.S. Department of Commerce (1979)
 
Cameroon (1983)
 
Cochrane and Farid (1989)
 
United Nations (1983) d
 

Cochrane and Farid (1989)
 
Cochrane and Farid (1989)
 
Cameroon (1983,f
 
Lopei-Escartin (1991 a)d
 
Lopez-Escartin (1991a)f
 
Cameroon (1992) 

Central African Republic (1964) 
Central African Republic (1987) 
Lopez-Escartin (1992c) 
U.S. Department of Commerce (1979)f 
Congo (1965)1 
Congo ( 1978) 
Lopez-F ,,artin (1991e)d 
Congo ( 19 8 7 )

d 

Equitorial Guinea (1991) 
Gabon (1965) 
Lopez-Escartin (1991c)d 
Lopez-Escartin (1992f) 
Zaire (1991 1d 
Zaire (1991) 



Eastern 

Burundi 1964-1965 
197(-1971 

7.1 
6.1 

National demographic survey 
National demographic survey: P/F ratios 

Burundi (1966) 
Burundi ( 19 7 2 )d 

1978 6.5 Piot survey. precensus Barampanze (1991) 

197t) 6.4 Census Barampanze (1991) 

1981-1983 7.6 Demographic and Health Survey, 1987 Segamba et al. (1988) 

1984-1986 
1990 

6.9 
7.0 

Demographic and Heaih Surve,. 
Census: P/F ratios 

i987 Segamba et al. (1988) 
Thibon (1993)1 

f 

Ethiopia 1963 7.1 1970 Subnational demographic survey: 
Coale method Kidane (1990)'1 

1964-1967 6.7 Natio:zal sample survey, first round; 

stable population theory Ethiopia (1971) 
d 

1968-1971 5.8 National sample survey, second round: 
P/F ratios Ethiopia ( 19 7 4 )d 

" 
1970 7.2 Subnational demographic survey: P/F ratios Kidane ( 1990)J 

1974 7.6 1981 demographic survey: Coale method Kidane ( 19 9 0 )d 

1981 
1984 

8.8 
7.9 

Demographic survey: P/F ratios 
Census: P/F ratios 

Kidane (1990)f 
Ethiopia (1991 a)d 

1990 6.6 Family and fertility survey Ethiopia (1991b) 
(preliminary ) 

Kenya 1962 6.8 Censu:-: authors' assessment from a 
range of methods Blacker et al. (1979)1 

1969 7.6 Census: authors* assessment from a 
ranee of methods Blacker et al. (1979)1 

1972-1973 7.7 Subnational demographic baseline survey U.S. Department of Commerce (1979) 
1977 8.0 National demographic survey Kenya (1989) 

1977-1978 7.9 World Fertility Survey. 1977-1978 Kenya (1980) 
1979 7.9 Census: P/F ratios Kenya (1989)1 

1984 7.7 Contraceptive prevalence survey. 1984 Kenya (1984) 

1983-1985 6.8 Demographic and Health Survey. 1988-1989 Kenya (1989) 

1986-1989 6.7 Demographic and Health Survey. 1988-1989 Kenya (1989) cntinued 



TABLE 2-I 

Countr . 

Madagascar 

Malawi 

Mozambique 

Rwanda 

Somalia 

(continued) 

Date of 
Estimate 

1962 
1966 
1968 

1975 
1966 

197(0 

1970-1972 

1977 
1980 
1982 
1984 
1987 

1992 

1963 

1970 
1980 
1971 
1978 

1983 
1975 

1980 
1983 

TFRO. 

6.6 
6.6 
6.8 

6.4 
7.3 

8.1 


8.( 


7 6 
7.5 
7.6 
7.5 
8.0 

6.7 

6.9 

6.6 
7.0 
7.8 
8.7 

8.5 
6.9 

7.4 
6.8 

Data and Methodologyc 

Rural household sample survey 
National demographic survey 
1975 census: Coale method 
Census 
Census: stable population theory 
1977 census: Coale method 
Population change survey: method of 
estimation not stated 
Census; P/F ratios 
1987 census: Coale method 
National demographic survev 
Family formation survey: P/F ratios 
Census: P/F ratios 

Demographic and Health Surveys 
(preliminary) 
1970 census: Coale method 
Census: P/F ratios 
Census: ,table population theory 
National demographic survey: P/F ratios 
Census 

National demographic survey 
Census: P/F ratios 
National population survey: P/F ratios 
Sample survey of five cities 

Reference 

Lopez-Escartin (1991b)
 
Lopei-Escartin (1991 b)
 
Lopez-Escartin (1991 b)d
 
Lopez-Escartin (1991b)
 
United Nations (1979) d
 

Malawi 198i' 1
 

U.S. )epartment of Commerce (1979) 
Malawi ( 1980)f 
Malawi (n.d.)d. 
Mala%%i I1987a)
 
Malawi I 1987b).
 
Malawsi ( P') I): Malawi. National
 

Statistical Office. personal 
communication ( 1992)d 

Malawi (1993) 
'United Nations (1979) 1 

U.S. Department of Commerce (1979)f 
United Nations (1990) d 

Rwunda (1973)1 
Rwanda 11984) 
Rwanda In.d.) e 

Somalia (1984)J 
Somalia (n.d.ief 
Somalia (1985) 



Tanzania 1967 

1971 


1973 


1978 

1988 


1991-1992 


Uganda 
 1969 


19h2-1984 

1985-1988 

Zambia 1967 


1969 

1973 


1974 

1980 

1989-1992 


Zimbabwe 1962 

1969 


1975 

1982 


1984 

1982-1984 


1987 

1985-1988 


Southern
Botswana 1971 


1974 

1981 


1982-1984 


1984 

1985-1988 


7.2 

7.(0 

6.3 

6.9 
6.5 

6.3 

6.8 

7.4 

7.4 
7.1 

6.9 
7.3 


6.7 
7.4 
6.5 
6.7 
8.2 

7.1) 
7.1 

6.5 
6.7 

5.1 
5.5 

6.6 

6.7 
7.1 


5.9 


6.5 
4.9 


Census: P/F ratios 
1978 census: Coale method 
National sample survey: author's
 
assessment front a range of methods 

Census: P/F ratios 

Census 


Demographic and Health Survey. 1981-1982
 
Spreliminary 

Census: P/F ratios 

Demographic aind 
 Health Surveys. 1988-1989 

Demographic and Health Surveys. 1988-1989 

1974 samplc census: Ciale method 

Census: P/F ratios 

1980 census: Coale method 


Sample census: P/F ratios 

Census: P/F ratios 

)emogr..phic and Health Survey. 
 1992 


1969 census: Coale method 

Census: P/F ratios 
1982 census: Coale method 


Census: P/F ratios 

Reproductive health survev 

Demographic and Health Surve%. 
 1988-1989 

Intercensal demographic survey 

Demographic and Health Survey. 
 1988-1989 


Census: stable population theory 
1981 census: Coale method 
Census 


Demographic and Health Survey. 1988 

Contraceptive prevalence survey 
Demographic and Health Survey, 1988 


Tanzania (n.d.)e 
United Nations (1990)d 

Ewbank (1979)J
 
Tanzania ( 1983)f
 
Tanzania t 1990)
 

Tanzania ( 1992)
 
Uganda ( 1973)1'
 
Kaijuka etal.(1989)
 
Kaijuka etal. (1989)
 
United Nations (1979)d1
 
Zambia i 1985a )]
 
Unted Nations (199(1)1
 
lill 1985 /
 

Zamihia (1985b)
 
Gaisie etal. ( 1993)
 
United Nations 119701W"
 
Thomas and Muvandi ( 1992)J
 
United Nations ( 1990))i
 
Thomas and Muvandi (1992)1f
 
Zinmbabe 1 1989)
 
Zinah. e 1989)
 
Zimhahi e (1989 1
 
Zimbabe (1989)
 

U.S. Department of Commerce (1979)f 
d
United Nations I1990)

Manyeneng etal.(1985) 
Lesetedi eta] 11989) 
Manveneng et al.(1985) 
Lesetedi etal.(1989) 

rontintued 



TABLE 2-1 (continued) 

Date of 

Country Estimate 

Lesotho 	 1061 
1966 
1971 
1976 
1976 
1986 

Namibia 1992 

South Africa 1960 

(black 
population 197(0 

only) 
198(0 

1987-1989 

Swaziland 	 1966 

1976 

1986 

1988 

' 
TFRuI Data and 	 .Methodology 

5.6 	 World Fertility Survey. 1977 

5.8 	 World Fertilits Survey. 1977 

5.5 	 World Fcrtilit Survey. 1977 

5.8 	 World Fertility Surs e\. 1977 
5.3 	 Ccnsus: stable population theory 

5.2 	 Censu,: P/F ratio, 

5.6 	 l)enographic and Health Survey. 1992 

(preliminar.x 

6.6 	 Source and method of estimation
 

not stated 


5.8 	 Source and method of estimation
 

not stated 


5.4 	 Source and method of estimation
 

not stuted 


4.6 	 South African Demographic and Health 

Sursc 

6.9 	 Census: method of estimation not stated 

5.7 	 Cen,us: stable population theory 

5.1 	 Census 

5.0 	 Family health sur\ey 

Reference 

Cochrane and Farid (1989) 
Cochrane and Farid 1989) 

Cochrane and Farid (1989) 

Cochrane and Farid (1989) 
United Nations (1990)11 

Lesotho (1991 I 

Namibia (1992) 

Chimere-Dan (1993) 

Chime:e-Dan (1993) 

Chimere-Dan (1993) 

Mostert (1990) 
U.S. Department of Commerce (1979) 
United Nations (1984) 1

d

Warren eial. ( 1992
 

Warren et al. (19921
 

TFRs have not always been calculated by using similar recall periods since, in a number of instances, theoretical purity"The 

data limitations. 
hEstimate refers to %%,omenaged 15-49 unless marked otherwise. 

'Where no method is noted, direct estitation was used.
 

' lndirect estimate based on the author'., calculations.
 

'n.d. = no date.
 

'Indirect estimate provided in reference.
 
AtTFR for women aed 15-44.
 

was outweighted by 

1 
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Most recent estimates of the TFR in each country are shown in the map 
(the data for the map are frorn Table 2-1). African fertility rates are not 
homogeneous across the continent, and close investigation of demographic 
data reveals considerable diversity. In the 13 West African countries in 
Table 2-1, the estimated TFRs lie within a narrow range between 6.2 and 
7.4 births per woman. Fertilitv in West Africa is highest in Niger, where 
the TF-R was estimated to be 7.4 children per woman in 1992, and lowest in 
Nigeria. where tie T'FR was estimated to be 6.2 children per woman in 
1990. For the 12 East African countries discussed in this chapter, fertility 
ranges from 5.5 children per woman in Zimbabwe to 8.5 children per woman 

Cp0 1 . , 

.Libya 

W ateili, Rate Egypt 

1h" G-bj.1 Sudan Diol 

al-l~ I Gu

qlodall Guinea , 

and Pri'ncipe 

Sa0 Mariu 

Total Fertiliy Rate i 

5.0 - 5.9 

6.0 -6.9 Maurtilus 

7.0 + 

Swarflanclth04.ecn aaiabemot 
South -/ Lesotho 
Africa 

Total ferlility rates in sub-Saharan Africa. SOURCE: See Table 2-1; estimates are 
the most recent available. 
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in Rwanda. In the majority of' East Af'rican countries the TFR is between 
6.4 and 7.() children per woman. 

Average f'ertilily in Central Africa is sonewhat lower than it is in either 
East or West Africa. Fertility in Central Africa was lower during the 1960s 
and 1970s than elsewhere in Africa because f1'high levels 1 infertility and 
subfecundity. In all prohability, the most common cause of' infertility in 
sub-Saharan Africa was a high prevalence of gonorrhea (Frank. 1983). Child
lessness is a good indicator of overall inferlility, and a rale ol childlessness 
ot' 3 percent is what one might expect to see in a developing country (Frank, 
1983). In Central Africa, tlie proportion of women aged 45 and over who 
have noti had a live hirth ranges ImI I percenlt in Chad aid Angola to 
more than 2tI percent in Congo, Gaion, and Zaire (Frank, I983). 

Fertility eslimates are included for five countries in southern Africa: 
Botswana, Lesolho. Naimihia, SoLuth Africa. and Swaziland. Most recent 
estimates 'or B]otswana. South A'rica, and Swaziland indicate that the TFR 
in these three countries lies hetween 4.5 and 5.( children per woman. Fer
tility is slihtlv hiaher in Namibhia and Lesotho, although the latest estimate 
of the TR in Lesolliho (5.2 children per woman in !986) is +owfLuite dated. 

The black population of* South Africa experienced aldecline in 'ertility 
befo're aIny cLuntry o1 Sub-Sahairan Af'rica (Caldwell and Caidwell, 1993). 
This facl has been poorly ,ocumenled f'or two) reasons. First, itlong period 
of international political isolation has meant that little hats been wrillin 
aboul th demogra.iphic sittl.ion in Soutllh Africa over the last 31) or so years. 
Second. the South African uovernientl has been reluctant to provide open 
aiccess to demographic datla. Il addition, the primary ieans of' collecting 
demlographic data--the registralion of hirhsl and deatll -- has lot heen coiln
plete ecaLse hblack So1tuh AfriCalns have lot felt sufficiently vested in en
suriu its iccLiracy (Caldwe:ll an1d CaIdwll. 1993). 

Fortunately. the situation has improved recently. The country has en
tered a period of" political, social, and economic refl.Orin. and new data have 
-iereed firoli .i DlfS-itype hotusehold suiTrvey conductlled in 1987-1989 unllder 
the auspices ol the Human Sciences Research Council of Soulh Africa. 
There were some initial concerns about tihle -eeral lack of dtcuiMlentatiiil 
of' the sampling and ntihlodological strategies that were employed to collect 
these data (see, f'or example, Freedman, 1992: Caldwell and Caldwell, 1993), 
bul these iSSuCs have nowl0\heen rectified (R. Freedman. personal comlittmulli
cation. 1993). These data reveal that the black p)OpulhatiOill of' South Africa 
currentlv has lower rates of' childbearing and higher rates of modern Contra
ceptive use than any country in sub-Sahliaran Al'rica. However, there will 
proihably be a great deal of' debate about tlie extent to which comparisoins 
should be drawn between the Soulh Alfrican ex perieice and the experiences 
of other countries in the region. 

Undoubtedly, African fertility has varied over time. The longstanding 
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belief that African fertility levels have remained the same for long periods 
is probably a iesu ltOf' tIleabsence of' reliable time-series data (Page, 1988). 
The seemingly regular occurrence of' catastrophic events certainly creates 
substantial short-run variations in demographic rates that often go umre
corded. H-owever, the subject of short-term fluctuatiolns ill fertility lies 
beyond Ihe scope of' this chiapter.1 The only changes in fertility rates dis
cussed bevlow are tle more perman ones that have occurred over longer 
periods of time. 

There is some Cvidence to sugeest that 'ertilitv rates rose in several 
African cointries during ie 1960s and 1970s. As stated earlier, it is in
clear what proportion of the change is genuine and what proportion is at
tributable to improvements in data collection. A poptlar example of a 
country in wl'ich fertility rates may have increased is Kenya. Ilistorical 
fertility estimates for Keiva are available from the 1962 Post-Elumeration 
Sample ('cises. the 1969 census. and the 1977 National Demographic Sur
vey. At face value. the data flrom these sources indicltIe that fertility rose 
dramalically from 5.3 bir s per womin in 1962 to 6.6 in 1969 and to 8.0 ill 
1977. Extlnsivc m||anipzultiol resulted in official estimates being revised to 
6.8 for 1962 and 7.6 for 1969. Ihy\vever, it is now apparent thai the shapes 
of the 11Ie-speCific fertility distribution derived from both the 1962 and the 
1969 censuses w,ere almost certainly biased (Blacker et al..1979). Despite 
the extensive official dalta manipulation, TI:R eslimates for 1962 and 1969 
are probably still to) low. Fertility probably increased in Kenya between 
1962 and 1977. but the true extent of the increase is unknown. 

An increase in ferlility in recent Iecades appears inmore cert ain in Camerloon 
aInd certain other C'entral A,.frican1 countries. Of the eight Central African 
nalionls included hero, only in ('ameroon and Angola was ferlility higher 
than 5.5 births por women before ]975. Currently. fertility is estimated to 
bV above thiS le el in all six countries for which datla are available after 

1975. This increase in fertility h1s ['eeiattribuLCd largelv to a reluctionl in 
the historically high incidence of pathological sterilit\ ill('enlrlla Africa 
resulting froll videspread Sl)rs (Frank. 1983: Tambiashe, 1992t. 

Recent indicalions Cist that ferlility may he falling in several sub-
SahirnM ,,\!ricain countries. al tl)pic that is taken up ili more detail helow. 
Table 2-1 shows fertililv falline, iil26 coLuntries. Ill most cases, however, 
the declilii s in fertility are cuite small, less tIan one birth per woial. The 
obserned declines could be a function of usinge allernative strateeies to esti
inate fertility at different points in time or the result of using unreliable 

4 See WOrrkiu Gmrp on Demographic EfTects o Fconomic ind Social Rcvcrsals 1993) for 
itrecent investiigution of ihcshort-run efecis of economic lindsocial reversatls on denmographic 

raics. 
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data. Evidenc : of declining fertility is strongest in Kenya, Botswana, and 
Zimbabwe. Apart from Ethiopia and Malawi, where the data are too unreli
able to detect the magnitude of a decline with any measure of certainty, 
these are tie only countries that show a recent fertility decline of more than 
1.0 birth per wonian. Recent data from various )IS surveys indicate tlat 
fertility may be falling in other countries as well, including Senegal, Zam
bia, and parts of Nigeria. lowever, in these and other cases, the changes ill 
fertility are smaller and less definite. Further observation is required to 
confirn these trends. 

Detecting the start of a decline in fertility is not always easy. The 
number of children a womllan bears is the outcome of a series of* complex 
interactions among biological, social, economic, and other factors. These 
factors can be conveniently divided into the proximate (biological and be
havioral) detrniinants that directly influence fertility, and all other social 
and economic factors that affect fertility only indirectly through fie proxi
mate determinants (Fongaarts and Potter. 1983). Early detection of fertility 
decline through behavioral chaiges affecting the proximate determinants is 
made difficult because certain aspects of socioeconomic development can 
have competing effects on tile proximate determinants that cancel each other 
at low levels o:' development (Lesthaeghie et al., 198 1). I lence, early detec
tion of fertility decline would be cosiderably easier itI we had more precise 
measures of each of' the proximate determinants aid a clearer understanding 
of' how these variables relate to one another. (See Chapter 3 for a more 
indepth discussion of proximate determinants in sub-Saharan Africa.) Fi
nally, fertility and :uptiality patterns may be affected by tile recent iniple
mentation of structural adjustment programs by several African govern
ments in re tonse to worsening economic conditions. It is unclear whether 
any crisis-i nduced reductions in fertility would be sustainable for long peri
ods of t'me. It is worth noting, however, that economic conditions in 
Kenya, Botswana. and Ziribabwe have been better than average for the 
region during the past 10 years (van de Walle and Foster, 1990). 

Shape of the Fertility )istribution 

A great deal can be learned about the timing and intensity of childbearing 
from a simple examination of the shape of the fertility schedule by age. 
However, construction of fertility schedules reqt, ires reasonably accurate 
data because tie omission or misplacement of vital events can lead to seri
ous errors. Recent estimates of age-specific fertility rates (ASFRs) are 
presented in Figures 2-1 to 2-4. The data for these figures are provided in 
Table 2-2. The data reveal a remarkable degree of similarity among esti
mates across countries, particularly given the many difficulties associated 
with collecting accurate demographic data in an area where significant per
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centages of the population are unable to recall either their own or their 

children's dates of birth. Below, first births and the timing of subsequent 

births are discussed. 

First Births 

'File a!ge at which atwoman gives birth 'r the first time has important 

implicatio is for the health and well-being of the mother and her child (llaaga, 

1989). Co1mpared to older women, teenage mothers ',ce greater risks of 
. pregnacv anld dclivery- related complications, maternal morbidity and mortality, 

and having prematire or low-birthweighl babies. Significant ecltlational 

aid CCOlonlic LO!"Se(ltenCleS also result from having children at a very young 

age. The most puhlici/Cd examples of these colteluelCes relate to lost 

educational opportunities (Working Group on the Soci:.l Dynamics of Ado
nolescent Fertilitv. 1993). Under a natural fertilitv regime, with little or 

use of' modern contraception. the mother"s age at first iirth is also an in

portant determinant of completed 'amily sizc. 

In general. African countries have relatively high rates of adolescent 

fertility, and the median age of \wolen a first birth in sub-Saharan Africa is 

approxinmately two years \ ounger than it is in North Africa. Asia. or Latin 

Am'eric, (Arnold and lhanc. 1990). Table 2-2 reveals that the largest dif

'erences hetween ace-specilic ferltility schcdleIcs f r a subset of' countries in 

sub-Saharan Africa occur among women aged 15-19. This lfinding is largely 

ttributable to differences in the average age of' marriage in these countries. 

For example. teenage fertility is highest in Mali. where the mcan age of 

15.7 at first marriage is along the lowest ill Af'rica (Traorc 't al., 1989). 

Similarly, adolescent fertility is low in Burutidi where the incan age at first 

marriage is relatively high. 19.5 years (Segamba et al., 1988). 

In the past, the vast majority of childbearing in Africa probably took 

plhace 	within the institution of mrlriagc. I lowever, recent survey data have 
firstidentified a weakening of' the link between the age at which a woman 

marries an11d ace at which a woman What appears to bethe first gives birth. 

occurring in several countries is that the age at 'irst niarriae is increasing 

while the age at first birth is remliinimg constant. Conseqllently, several 

an increase in births amtong unmiarried adolescents.countries have recorded 
In Kenya and IBolswana. more than 70 percent of teenagers who give birth 

either are uma;1rricd or become pregnaint bel'ore they marry (Population 

Refcrence Bureau, 1992: see Chapter 4. for a discussion of' marriage trends 

and the relation of marriage and fertility.) 
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TABLE 2-2 Age-Specific Fertility and Total Fertility Rates for Selected 
Sub-Saharan Africa Countries 

Areas and 
Age 

Countries Year of Survey 15. 19 20-24 25-29 

Western 
Burkina 
Ghana 
Liberia 
Mali 
Niger 
Nigeria 
Senegal 
Togo 

Faso 1985 
1988 
1986 
1987 
1992 
1990 
1986 
1988 

0.152 
0.130 
0.188 
0.209 
0.230 
0.144 
0. 161 
0.129 

0.328 
0.258 
0.289 
1.288 
11.327 
0.267 
0.274 
0.269 

0.321 
0.279 
0.275 
1.293 
0.317 
0.274 
1.274 
(.277 

Middle 
Cameroon 
Congo 

1991 
1984 

t0.164 
0.152 

0).282 
0.287 

0.260 
0.294 

Eastern 
Burundi 
E:thiopia 

Kenya 
Malawi 

Tanzania 

[Uganda 

Zamlbia 

Ziin lbabw e 

1987 
1991 

1988-1989 
1992 

(911 - 1992 
19)88- 1989 
1993 

1988-1999 

(.052 
(.102 

0.153 
I. 161 

0.144 

(. 186 

0.156 

I.(((3 

0.268 
0.29.1 

0.315 
((.287 

(,278 
0.325 

01.294 

0.247 

0.321 
0.287 

0.295 
0.269 

0.268 
0.322 

(.271 
(.240 

Southern 
1Botswana 
lewo, io 
Namibia 
South Alrican' 
Swaiiland 

1988 
I )86 

1992 
I987- I 
1988 

0.127 
I1.11)I 
(.10(8 
0)'(.124 
(1.129 

.21 ; 
(.251 
(.218 
0.223 
((.224 

0.203 
0.239 

0.249 
0.196 
0(.211 

All conttries 
(unweiglmt.dc erave) 0.137 0.202 0.260 

NOTE: Estimates I'om )IS hirth-histhry data are based on 3- or 4-year recall periods instead
of the cimentioial 5-year period in oiler to avoid the problem of dispilacement o(' births 
identified by Arnld I99(0). 

"'TRs do not matl those in "Fable2-I because O1 dilferent recall periods. 
"'Black population ornly. 
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T'otal 
. Fertility 

31-34 35-39 40-44 45-49 Rate 

0.27') 0.215 0.114 0.038 7.2 
0.243 (1.187 0.116 0159 6.4 
0.226 0.185 0. 115 0.062 6.7'' 
0.265 0.199 0.114 (.040 7.0" 
(.258 0.196 ().106 (0.042 7.4 
(.222 0.162 0.195 0.067 6.2 
I.265 (1.2111) . I. 0,050 6.6 
0.244 1.215 ().111 (.073 6.6' 

0.228 0.1491 0.1162 0.020 5.8 
(1.263 (.195 0t.102 0.032 6.6 

0.290 0.241 (.129 0.084 6.9 
11.274 0.211 ().1(1 0.058 6.6 
0.240 0.183 (1.09) 0.113-1 6.6" 
1.254 (.197 0.12(1 0.058 6.7 
(.228 ((.184 (1.108 1.040 6.3 
((.275 0.231 0).198 1.1(34 7.4 
((.242 0.19)4 (1.1(15 (.031 6.5 
0.222 0(.160 0.085 0.(36 5.5 

18 7 0I.1.16 0.082 01.037 5.0"1 
0.198 ((.159 1.082 0.025 5.2 
(.21') 01.175 0.115 0.044 5.6 
0.164 (.125 0.061 1.1023 4.6 
0(.198 (.129 (1.1167 (1.033 5.1 

0.22) 0.176 0.094 01.0.-12 6.(1 

SOURCEFS: Boikiria Faso (no date); Cameroon (1992); Congo (1987); F-thio
pia ( 19lb): L.csotho (1991 : lMalawi (19931; Nlosert (19911: Namibia (1992): 
Niecr (19921); "an/ama:I (19921; Warren cl al. (19921; Zambia (19931. and 
calculatits f'rom Denographic and IHcalth Surveys standard recode files. 
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Timing of Subsequent Birth 

Figures 2-1 to 2-4 illustrate another essential feature of' fertility in Af
rica: Unlike Western populations. childbearing contintes throughout a woman's 
reproductive years with no obvio t. "stopping" behavior. The peak of childie;iring 
occurs between 2(1 and 21) and aIlls slowly, indicating little parity-specific 
limitation. In societies that practice l'amily limitation, fertility rites depart 
from a nat ural fertility schedule as women age, because women use effi
cient methods of contraception to prevent pregnancy once they hive achieved 
their desired faimily size. There is little evidence of a stopping pattern in 
any of the fertility schedules for sub-Saharai Africa, despite the reported 
practice of terminal abstinence in sone societies. 

It is important to note, however, that there is some debate about the 
path that fertility decline in Africa is likely to take and, consequeltly, the 
effect of at decline in fertility on tile shape of the age-specific fertility 
distribuion. Caldwell et al. ( 1992) irwue that tile nature of fertility decline 
in Africa is likely to be very different from that observed in Asia or Latin 
America. The reasons are related to differences in constraints (i premarital 
and extramarital sexunality, and different emplases oil the necd and reasons 
for birth spacing. In Africa, efficient contraception may be used to space 
children more efficiently rather than its a means to lower completed family 

Age-specific iertility rate 
0.3 5 ... .. . .. . ..- . . 

0.3[ 

0.25 

0.2 

0.15 0i 

0.1 

15-19 20-24 25-29 30-34 35-39 40-44 45-49 

Bur:ina Faso - G ana * Liberia F Mali 
Niger Nigeria - Senegal -'- Togo 

FIGURE 2-1 Age-specific fertility rates: western Africa. 
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Age-specific fertility rate 
0.35 

0.25 -- /
 

0.2 

0.05 

0 - __----"-- 
15-19 20-24 25-29 30-34 35-39 40-44 45-49
 

4 Congo
7 Cameroon 

FIGURE 2-2 Age-specific fertility rales: middle Africa. 

Age-specific fertility rate 
0.3 5 .. . . . . ,...
-


X1,1 

15-19 20-24 25-29 30-34 35-39 40-44 45-49
 

Burundi Ethiopia Kenya Malawi 

Uganda Zambia Zimbabwe Tanzania 

FIGURE 2-3 Age-specific fertility rates: eastern Africa. 
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0.35 Age-specific 
-_fertility rate 

_ _ _ _ 

0.3 

0.25 

0.2 

0.15 

0. 1 

0.05 
. 

0
15-19 20-24 25-29 30-34 35-39 40-44 45-49 

South Africa Lesotho Namibia 

Swa7iland Botswana 

FIGURE 2-4 Age-specific ferlility rates: soulhern Africa. 

size. There may also be a growing! dentand for efficient contraceptives 
among unmarried women who want to delay the onset of marriage andchildbearing. Consequently. Caldwell et al. predict that fertility decline in
Africa is likely to involve a simlltantLous uptake inncontraceptive use at all 
ages. 

Socioeconomic )ifferentials in Achieved Family Size 
The relationship between various indicators of' socioeconomic develop

nient and family size is an important topic thai is of direct relevance toplanners and policymakers attempting to integrate population variables into
development planning. Place of residence and education are examined here
because they are usually two of the most efficient predictors of fertility 
decline. 

Place of' Residence 

Previous studies have consistently observed that women living in urban 
areas have fewer children than their rural counterparts. The explanation for
this difference is often that womeln in urban areas tend to have more educa
tion and are more likely to participate in the formal labor market. Conse
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quently, these women are more likely to appreciate the advantages of hav

ing a smaller family. At the same time, urban women are assumed to have 

better knowledge if,and access to, modern contraception than women in 

rural areas. 
Age-specific fertility rates by place of residence are shown in Table 2-3 

for selected coutrt'ies that participated in the DIIS. The data confirm our a 

prioriexpectations: Rural fertility is st bs!:Iantially higher than urban fertil

ity in every country even in those countries where national -level fertility 

estimates do not indicate a recent decline in childbearing (for example. 

Mali, Togo. Mid UI..ganda). The averace difference in total fertility is 1.8 

births per woman: however, the difference ranges from less than 1.1 birtls 

per woma. in Cameroon and Liberia to more than 2.5 births per woman in 

Ethiopia. Tanzania, and l'oIo. The urban-rurll differential is usually high

est among those aged 15-19 and 45-49, reflecting differences in age at 

marriage and limitation of family siie. respectively. 

Level of Fducation 

Fertility has also been closely associated with female educational lev

els, although identifying thc direction of any causal relationship between 

fertility and education is complex (Cochrane, 1979). Lower levels of fertil

ity are associated usually with higher levels of education. Typically, the 

explanation for this association revolves around the fact that more educated 

women are more likely to delay marriage and to work for paid employment 

in the formal labor market after leaving school. Consetently. the demand 

for children may be inversely related to educational level. Literacy skills 

may improve women's ability to practice efficient contraception and may 

em power them with more decision-making authority in tile I lowever.household. 

it could be that the initiation of childbearing is a factor in the terminaiion of 
education. 

Several sltlies have fou1nd thati low levels of education as opposed to 
n1 educLtionl y actually be associated with relitively higher fertility.I 
Small anounts of education may break down birth-spacing practices, in

cluding long breastfeeding intervals and postpartum "Abstiltence,without lowering 

fertility desires or increasing age at marriage., ont tileother hand. higher 
levels of Cducatiol are almost always associated with tilelowest fertility. 

Age-specific fertility rates by level of education for countries partici

pating in the DIS aire presented in Table 2-4. The essential point to take 

from this table is that fertilily does not appear very responsive to small 

ainlOllltS Of e(Lucatioll. The average TFR for women with n10 education, 7.0 

(as show,'n at the bottom of the table), is identical to that for women with I 

to 4 years of education. II five countries, BurtIlndi, Kenya, Liberia, Mali. 

and Nigeria, fertility rises with a small amount of education. (Fertility may 



TABLE 2-3 Age-Specific Fertility and Total Fertility Rates by Current Residence 
ACe 

Coun.r. and 
-. Total 

Residence 15-19 20-24 25-29 30-34 35-39 40-44 
. 

45-49 
Fertility 

Rate 

Western 
Ghana

Urban 
Rural 

Liberia
Urban 
Rural 

Mali
Urban 
Rural 

Niger
Niamev 

Rural 

Nigeria
Urban 
Rural 

Senegal
Urban 
Rural 

Togo
Urban 
Rural 

Middle 

0.091 
0.153 

0.173 
0.202 

0.172 
0.224 

0.118 
0.242 

0.091 

0.164 

0.098 
0.212 

0.072 
0.169 

0.204 
0.284 

0.270 
0.306 

(.256 

0.300 

0.259 
(.333 

0.211 
0.287 

0.242 
0.297 

0.211 
(.3(14 

0.262 
0.287 

0.261 
(.286 

0.284 
0.296 

0.266 

0.324 

(0.267 
0.276 

0.249 
0.291 

0.226 
0.305 

(0.209 
0.259 

).206 
1.241 

0.253 

0.270 

0.246 

0.261 

0.227 
0.227 

0.241 
0.282 

(.209 
0.261 

0.137 
0.213 

0.187 
0.184 

(0.169 
(0.209 

0.180 
(1.196 

0.138 
0.163 

(1.189 
0.206 

0.150 
0.238 

0.104 
0.122 

0.087 
0.126 

0.083 

0.122 

0.070 

0.105 

0.056 

0.089 

0.067 
0.117 

0.079 
O.122 

0.044 

01.066 

0.039 
0.073 

0.020 

0.042 

0.034 

0.042 

0.038 

0.068 

0.027 
0.051 

0.035 
0.085 

5.3 
6.9 

6.1 
7.1 

6.2 
7.3 

5.9 
7.5 

5.1 
6.4 

5.6 
7.3 

4.9 
7.4 

Cameroon 
Urban 
Rural 

Eastern 

0.130 
0.189 

(.273 
0.290 

0.250 
0.268 

0.189 
0.261 

0.130 
0.160 

0.049 
0.067 

0.013 
0.023 

5.2 
6.3 

Burundi 



Urban 0.130 0.261 0.265 0.227 0.092 0.025 0.000 5.0 
Rural 0.048 0.269 0.323 0.291 0.245 (.133 0.086 7.0 

Ethiopia 
Urban 0.028 0.167 0.2010 0.176 0.112 0.065 0.112 3.8 
Rural 0.122 0.314 0.301 0.288 0.228 0.1(6 0.065 7.1 

Kenya 

Urban 0.130 0.250 0.220 0.176 0. 107 (.0 16 0.043 4.7 
Rural 0.159 0.334 (.312 (.259 0.192 (.107 0.034 7.0 

Malawi 
Urban 0.135 0.268 0.242 (.210 0.149 (.086 0.012 5.5 
Rural 0.165 0.291 0.273 0.261 (.202 (.123 (.062 6.9 

Tanzania 
Dar es Salaan 0.)83 (.214 (.2(12 0. I 01)0. 1)1 0.022 0.000 4.0 
Rural 0.148 0.296 0.285 0.240 (.192 0.115 0.045 6.6 

Uganda 
Urban (I. 139 0.304 (.298 0. 170 0.152 0.060 0.(000 5.6 
Rural 0.194 0.329 ((.325 0.285 0.239 0.100 (.036 7.5 

Zambia 
Urban 0.133 (.263 (.265 0.222 0.171 0.078 0.028 5.8 
Rural 0.184 0.328 0.276 0.264 (.221 0.121 0.03- 7.1 

Zimbabwe 
Urban 0.083 0.190 0.199 0.149 (.097 0.047 0.006 3.9 
Rural 0.113 0.283 0.271 0.259 0.188 0.099 0.045 6.3 

Southern 
Botswana 

Urban 0.115 0.171 0.161 0.150 0.123 0.045 0.026 4.0 
Rural 0.134 0.235 0.222 0.190 0.155 0.090 0.038 5.3 

All countries 

(crude average) 
Urban 0.113 0.234 0.242 0.202 0.140 0.061 0.022 5.1 
Rural 0.166 (.299 0.290 0.259 0.202 (.110 0.053 6.9 

SOURCES: Cameroon (1992): Ethiopia (1991b): Malawi (1993): Niger (1992): Tanzania (19921: Zambia (1993). and calculations 
from Demographic and Health Surveys standard recode files. 
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TABLE 2-4 Age-Specific Fertility and Total Fertility Rates by Level of 
Education 

CoUntry 
and Years 
School 

Age 

15-19 20-24 
-

25-29 30-34 35-39 40.44 45-49 

Total 
Fertility 
Rate 

Western 
Ghana 

0 0. (63 (0.281 1.315 0.236 .187 0. 132 ((((00 6.8 
1-4 0.163 (0.280 0.267 0.233 0.2102 0.07.1 0.110 6.6 
5-7 0.157 0.284 0.306 I .198 0.15 0 0.185 0.023 0.0 
8+ (0.099 0(.232 0.253 0.217 II. 193 0(.185 (0.028 5.5 

Liberia 
0 0t.188 0.298 ).286 ((.236 0.103 0.117 0.065 6.9 
1-4 (0.194 0(.338 ((.342 0.252 0.152 0.17') (.082 7.7 
5-7 ((.214 (0.333 0.312 ((.239(') .0.-11 0.090 0.1108 7.1 
8+ 0.165 0.233 0I.185 0I.143 0..142 0(.1(5) I.00I0 4.0 

Mali 
1 
1-4 

(.233 
0.198 

0.28') 
(.312 

(.293 
0.294 

((.267 
0.209 

0.203 
0.133 

(.115 
({().0)X 

0.37 
0.305 

7.2 
7.8 

5-7 
8+ 

(0.218 
0(.184 

(.317 
((.227 

((.279 
0.291 

0.206 
0.341) 

(.148 
0.121 

0.140 
(.0)) 

0(.10(0( 
((.oll) 

6.5 
5.4 

Nigeria 
I 
1-4 

(.2(11 
1(.178 

(.283 
0.353 

(.260) 
((.332 

0.221 
0.255 

0. 166 
0. 

0(.091 01.00((2 
0.)09(.1))(O.(90 

6.5 
7.5 

5-7 
8+ 

0. 134 
01.01) 0 

0.31) 
185 

(.3OS 
0'.232 

0.255 
01.203 

0.123 
0.II (109 

0.1136 
.0)15 

((.(32 
0.091~ 

6.0 
4.5 

Senegal 
10 (,).l97 ((289 ((.285 (0.276 0.207 0(.114 0.141 7.11 
(-4 0.0,(88 (.274 0.307 ().199 0 (82 (0.000 0.0190 5.7 
5-7 
8+ 

0.112 

0.045 
((.252 
(.169) 

0.237 

0.214 
((.261) 
0.168 

0.1 14 

. 167 
0.028 (1 

0.().O000 
5.1 
3.8 

Togo 
0 10.168 0.31(7 (.2)) ((.25.1 0.225 1.111 1.1174 7.2 
1-4 (.131 0.287 ((.253 0.31(5 0.238 (). 1 (.115 7.2 
5-7 1.107 (.244 0.268 0.I80 11.155 (.071 0.000,) 5.1 
8+ (.048 0.151 (. 18O 0.104 0.124 0.2(2 0.01011 4.4 

Easternt 
Burutdi 

(I ((.151 ((.267 0.318 ((.287 0,23') !1.12.1 0.01 6.9 
1-4 (.0616 (.285 0.315 0.335 ((.253 .161) (O(000I 7.1 
5-7 
8+ 

(,0.3 
(.62 

0.202 

0.244 
((364 
(0.298 

0.266 
((.258 

0.2'94 
0.154 

(.10.1 
((.151 

0.(62 
1.(1(11 

7 3 
5.8 

Kenva 
1 1,0.2.3 (1.306 0.303 0.275 19.I'3 0.105 0.113-4 7.2 
1-4 
5-7 
8+ 

(.284 
0.188 
0,.(097 

((353 
0.338 
(0.280 

(.311 
((.3(17 
0!.257 

0(.268 
((.22') 
0.180 

(. 176 
91.1('7 

().1 1 

0.((('8 
(0.112 
0l(.049 

0(.041 
(.051) 
0.0(116 

7.7 
7.2 
5.0, 
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TABLE 2-4 (continmed) 

Country Age Total 
and Yeals Fert ily 
School 15- I) 20-24 25-29 31-34 35-39 40-44 45-49 Rate 

Uganda
 

0 (0.2.43 0.341 0.326 0(.2901 0,240 (0.107 (.(32 7.9 
1-4 0.185 0.324 0(.3107 (.273 (.231 0.085 G.048 7.3 
5-7 (.187 0.321 0.352 (0.243 ((.189 (.(83 0.031 7.0 
8+ ((.(87 0.2' I 0.272 0.272 0.221 0.000 0.000O 5.7 

Zimbabwe 
0I 0.2(13 (.294 0.270 (.289) 0(.18( 0.122 0.077 7.2 
1-4 0.211 0.311 ((.28(1 0.261 (.174 0.077 0.015 6.7 
5-7 0.125 (.272 ((.23X ((.21(8 (.154 0.(82 0.(20 5.5 
8+ O.1(72 0.179) 0.210 0.1-lI (.l16 ((.(1l1 0(.(001 3.7 

Southern 

0.1 18 (.242 (.218 (.210 0.188 (.107 ((.(02 5.8 
1-4 (.178 (.235 ((.223 (1.228 (.137 ((.1(71 ((.(18 5.5 
5-7 (.143 0.225 ((.21(5 0.162 0(.133 (.67 (1.0(10 4.7 
8+ (I.0)0 ((.174 0.167 (1.113 ((.0(82 ((.(46 0.(000l} 3.4 

All colttries 

(crude .Iverage( 
0 ( l.29)1 1,259( 0.1 0.0580.1,2 0.2S:1 0.212 12 7.1 
1-4 (.171 ((.3(5 (.294 (.250 ((.189 0.(0.1 ().0(82 7.0 
5-7 ((.147 (1.287 ((.288 ((.223 (.163 O.(t8 (0.1(3(0 6.1 
8+ (.0(83 (.215 (.233 0(.211 11.1401 ((.(56 0.(12 4.7 

SOURCE: Calculated from Demographic and I leahbh Surve, ,tnttdard recode files. 

rise with small alilOuts o1 edticaliotn in oller countries as well. bu tile 
increase may be masked by the way dhe ethtcatio categories were formed.) 
Even with 5-7 v'ears of education, the average TFR remains high at 6.1 
births per womet. This figure represents a inode,;t reduction in fertility of 
less than one child per woman, compared to women who have never al
tended school. 

Fertility is considerabhl, more respotsive at higher levels of education. 
Women with eighit or more years of education have many fewer children 
than wometi with no education. The ditference ranges from 1.3 children per 
wonilan inGihana to 3.5 children per woman in Zimbabwe. One explanation 
is that secondary education has a large positive and significant effect on the 
average age at first marriage and tie average age at first birth (Westoff, 
1992). 
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RECENT EVIDENCE OF A FERTIILITY I)ECLINE IN
 
COUNTRIES PARTICIPA'I'ING IN THE DHS
 

Sub-Saharan Africa is the only major region of the developing world 
that has not yet undergone a general decline in feit ility. So the question of 
when fertility is likely to decline is a pressing one. The possibility that 
fertility may already be declining in several African couttries was mehi
tioned in an earlier discussion o! TFRs. The evidence presented in' Table 
2-I indicates that many sub-Saharan African countries are experiencing mi
nor declines in fertility. However. small declines in fertility could be artifi
cial-the product of' using different strategies to estimate fertility at differ
ent points in time. or the product of unreliable data. Consequently. more 
detailed analysis is required to confirm whether small observed declines in 
fertility are genuilne. 

This section provides corroborating evidence for fertility declines in the 
suh-Sahiaran African countries that are participating in the DIIS. when it 
exists. Two strategies are used to judge the veracity of recent trends in 
TFRs for )IIS countries. The first strategy is based oln a simple fact: It is 
easier to accept a change in fertility as genuine if it is accompanied by a 
change in one of the proximattle dtermiiMts of fertility that would account 
for it (e.g.. an increase in age at marriage or in the use of contraceptives. 
Consequently. changes in ferlilit\y are compared v\ith changes in marriage 
patlerns. chauiges in acceptance and mix o con tracepti\'e !nellh.ds.and Clianges 
in family size prelcrences. The second strategy is to conduct an indepen 
dent. in-depth analysis of' birth histories by using life table techniques. 

Table 2-5 presents direct estimates of the total fertility rate for each of' 
the II African countries for which detailed IIS information were avail
able. The surveys were conducted over a 5-year period. It 86-1990. The 
fertility estimates t) not all refer to the same date. They have been calcu
lated by usine recall periods of' 0-3 years and 4-7 years prior to the date 
each cotintry was SLrveCed. 

Fertility appears to have fallen in I) of the II couttries included in 
Table 2-5. The average dec t ine in fertility is slightly less than I child per 
wOMan, with ia range of' 1.2 children per woman inZimbabwe to 0.4 in 
Ghana. Il eight countries. the declines in fertility are statistically signif'i
cant at the 5 percent level. Uganda is the only, country that shows no 
evidence of a declinc. 

In realitv. the eight cases with statistically significant declines can be 
split into two groups. Group A incltdes Kenya, Botswana. and Zimbabwe, 
where declines in fertility appear to be reasonably certain. The decline in 
fertility rates in all three countries has been accompatiied by an increase in 
the proportiot of women using modern contraception. (See Table 2-6 for 
current levels of modern contraceptive use.) DIIS data inTable 2-5 show 

http:nellh.ds
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TABLE 2-5 Total Fertility Rate for Women Aged 15-44; Selected
 
Demographic and Htealth Surveys, 1986-199)
 

Total Fertility Rate'' 

01-3 Years 4-7 Years Change
 
Region and Year of Prior to Prior to
 
Country Survey Survey Survey Absolute Percentage
 

Western
 
Ghana 1988 6.1 6.4 -0.3 -5.8
 
Liberia 1986 6.4 6.8 -0.4 -5.9
 
Mali 1987 6.8 7.7 -0 -1 1.2
 
Nigeria 1990 5.9 6.9 -I.0' -18.1
 
Senegal 1986 6.4 7.6 -1.2/' -15.6
 
Togo 1988 6.2 7.2 -. ll' -I 3.3 

EIa.tert
 
Burundi 1987 6.5 7.4 -0.9' -12.4
 
Kenya 1988-1989 6.5 7.1 -0.61' -8.9
 
Uganda 1988-)1989 7.2 7.1 +0.1 +1.0)
 
Zimbabe 1988-189 5.3 6.6 -I.3 b 

-18.9
 
Southern 

Botswana 1988 4.8 5.6 --0.81' -14.1 

T'lo minimi,e problems caused by tile displacement of births, estimates of the total fertility 
rate have beell CIICuIlel Oil tile basis of 4-year periods instead of conventional 5-year periods. 
Because only wornenl aged 15-4,) %%eresurVeyed. tile tlll fertility rates are restricted to wonmen 
aged 15-44 to avoid problems of truncation in the period 4-7 years prior to tlte survey. 

/'Rates lior the two periods are signiticant , different ill the 5 percent level. 

SOURCES: ftreedman and Blanc 1(1992); Nigcria (11991). 

that the group B countries, Burundi, Mali, Nigeria, Senegal, and Togo, also 
experienced statistically significant declines in fertility; however, these de
clines have not been accompanied by substantial increases in the median 
age at marriage, [lie percentage of women using modern methods of contra
ception, or a substantial decrease in ideal tamily size, which might cxplain 
the decline in fertility. (See Table 2-6 for most recent estimates.) 

Group A: Countries in Which Fertility Declines Have Occurred 

Fertility decline has been most dramatic in Kenya, Botswana, and Zi m
babwe. In Kenya, fertility rates fell by slightly more than 0.5 child per 
womatn between 1987 and 1989 and by 1.2 children per wonian betweeti 
1979 and 1989. Overall, the Kenyan DIS results not only indicate that the 
transition to lower fertility is already under way, but also suggest that it 



TABLE 2-6 Key Features of African Fertility: Selected DHS Countries 

Fertilitv Preference" 

Modern Median Age at First 
Region and Ideal Fanil\ Sie h' Want No More Contraceptive Marriage 
Country numher of children) Children (' 0 Use ('. )1 (women aged 25-49) 

Western 
Ghana 5.5 23 4.7 18.3(
 
Liberia 6.5 17 
 7.0 17.5
 
Mali 6.9 17 
 1.2 15.7' 
Nigeria 6.2 15 3.8 16.9 
Senegal 7.2 19 2.6 16.6'"
 
Togo 5.6 
 25 3.4 18.4 

Eastern 
Burundi 5.5 24 1.0 19.5 
Kenya 4.8 49 14.7 18.5'
 
Uganda 6.8 19 
 2.7 17.5"
 
Zimbab, 5.4 33 
 27.2 18.6 

Sot hern 
Bots,. ana 5.4 33 28.9 17.3c I 

'd


';Current uy \5omen a,,ed 15-49.nlarried 

"'Exclude-s non-nuneric responses.
 
'Ages 21-4').
 
/Age at first sexual itercourse.
 

SOURCE: )emosgraphic and Health Sures First Country Reports. 
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may accelerate in tilefuture (Cross et al., 1991 '. Fertility decline has been 
even more dramatic inrZimbabwe where tie 1)lIS -ha:s !.estimate implies 
that fertility fell by 1.2 children per wonan between 1982-1984 and 1985
1988. Tiie rate of decline in Zimbahwe is even greater if one accepts tile 
results from tileIntercensal Deno-raphic Survey, which yield an estimated 
TFR of 5.1 for 1987. instead of the )IIS estimate of' 5.5 ftor 1985-1988. In 
Botswana. the 1)1IS-based f'crtilily estilmates are 5.9 in 1982-1984 and 4.9 
children per woman in 1985-1988. ()ther sources have yiclded considerably 
higher fertility estimates in[Botswana in the recent past: (.5 in tile1984 
Famiiy IHealth Survey (FlIS) and 7.1 in the 1981 census. Comparing the 
results from tilevarious surveys is difficulIt, however, becatuse different 
questions and methods of' estilllation WCeiI tsed. I~'lrthernor'e close Colll
parisous of tile the two samples differedD-IS alnd FIIS reveaL I thlt the 
appreciably in composition (ThoMas and MIuvandi. 1992) and that tilenm
her of' children ever born was inconsistent leteu surveys, Itleast for 
older women (United Nations, 1992). Finilly. the estimate of' the TFR 
based on the 1981 census was probably too high, lending to exaggerate tile 
extent of' tie decline in I'crtility over tie last 1(0 years (Rutenber andIL)ia
mond, 1993). Nevertheless, the diierence in ferlility rates hetween the 
various sairces istoo greal to be attrihutable solely to problems of sal
piing ofr estimation. 

Countries in group A are distiniguished f'rom countries in group 13by
 
tie fact that recorded decreases ill
fertility have been accompanied by chamges 
in other fertility-related variables. As dliscusscd above, collectine accurate 
denographic data in sub-Saharan Afiica is difficult. Ilcnce. countriesf'or 

that have a.los\ TFR. it is reassurineg to f'ind a low average desire for 
children, a high use of' eficint Comtraceptioil. and a high median awe at 
first marriage. Table 2-6 sumnniarizes the data on these key indicators. Two 
crude measures t lfertility pr'crence are presented: the mean ideal family 
size and the proportion of all morewomen wh. wao.unti110 children. Of' tile 
women in the I I populations. only women in Kenya. Bot.\\anm, and Zimba
bwe considered the recai ideal finil, si/e to be fewer than 5 children. 5 

Among all \somen in Kenya, mean dratile ideal number of' children fell 
matically from 5.S in 1984 to 4.4 in 1989 (Kenya, 1989). Also of' note is 
the age pattern of' prefemn'cce in 1989. with wsomen aged 40-44 preferring 
5.5 children, women age 25-2 pre'erring 4.4. and womnell aged 15-19 

5tucresi ngly. filtercclci tteclinefcrl tl s\wlua lidlay willlttllill liy iol hiavC Oct'iixcd a sub
staiiiial allinideal I'aiiv-si/c. The 1)88 t)tIS estiiatic of tie idealiu1uhcir of, chihlren is 
slightly I tha rlecorded in 1984 Nurvcy, bit the difference isrlh\% hi t a nn statisically sigilit
icantand may tic attribiiable io dilferences in the wording of tile qucstihonnires (tLcsetedi el 
al., 1989). 
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preferring 3.7. Furthermore, compared to women in other countries, women 
in these three countries wet c more likely to indicate at the time of the DIIS 
that they did not want additional children. In Kenya. nearly half the mar
ried women in the DIIS samplIl reported that they wanted no more children. 
In Zimbabwe and Botswana, the proportion was closer to one-third. 

Another important indicator ol women's fertility intentions is use of 
contraception. In group A countries, more than 14 percent of married women 
used some type of modern contraceptive at the time of the )IIS. In Botswana, 
the increase in the number of wolel using mnodern contraceptive!; since 
1984 is large enough to account for the observed decline in fertilily (van de 
Walle and Foster, 1990). The level of contraceptive use among married 
women is even higher in Zimbabwe: Almost all women who were inter
viewed knew of at least one inethocl of contraception: 93 percent of married 
women had used COlltraCelition ;at one time; and 36 percent of married women 
were currently using a modern method. Contraceptive prevalence in Kenya 
has also increased sharply: 27 percent of married wonien reported using 
sone method of contraception in 1989, a fourfold increase in use from 
1977-1978 level: (Kenya. 1989). Part of the increase in the demand for 
contraceptives may be the result of women wanting to space children more 
efficiently rather than wanting to limit family size (vain de Walle and Fos
ter, 1990: Caldwell lal., 1992). 

Additional information on the nature of the fertility decline in Kenya, 
Botswana. and Zimbabwe can be obtained from an analysis of birth histo
ries. These histories allow us to describe the family formation process in 
greater detail. For example, rather than just observing that a woman has 
had a birth in the last 12 molths, birth histories can tell us birth order and 
the timing between pregnancies. Consequetntly birth histories enable the 
researcher to identify changes in fertility behavior that are specific to par
ity. Because the vast majority of women in Africa marry and have children, 
changes in fertility behavior between cohorts are most likely to occur after 
women have had several children. Consequently, a parity-specific investi
gation of fertility behavior can be a useful way to detect small changes in 
fertility for a country at the beginning of a transition toward lower fertility 
(Brass and Juarez, 1983). 

Lifle table tecnliiiiques provide the best way to analyze birth history data. 
This approach views the family forniation process as a series of steps in 
whi'Ah women pass successively through marriage to first births to second 
birth., and so on, until they achieve their completed fnamily sizc. When data 
are available for a cohort of women who have completed their fertility, 
parity progression ratios (PPRs can e calculated directly. For each age 
cohort, these ratios measure the proportion of women wh have had n chil
dren and proceed to have atn additional child. Because the majoritv of, 
women included incross-sectional data sets have not completed their fertil
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ity, it is inappropriate to calculate PPRs. Another measure, ,,lalogcjis to 
the PPR. is suggested by Rodriguez and Ilobcralt ( 1980). It nicasures the 
proportion of women in an1age coihort who, having alained an ntlh birth, go 
on to al (n + Iah birth within 60 months. This measure is usually called a 
censored parity progression ratio (CITPR). One advantage of CPPRs over 
TFRs is that they are 'obust with respeci to the problem of' misrepoited
dates of births. As long as the index birth is reported as having occurred 
within 60 months off the precediing onc, tile CNPR is unafleccld. 

Unl'ortunately, RodriOtiez and Ilobcralt s measire is biased hecause it 
syslelatically excludes women with long birth intervals (Blrass and .ulaic., 
1983). A simple adjust int iocorrect this limitation has been priop)osed by'
Brass and Jtarez ( 1983). This variani ol the CPPR is reported below and 
denoted B6,. BecIiSe no l'ormula exists to calcllaC Iih( Stani1dard errors 
associated with the B611s, infences about chianiges in fertility treads may le 
drawn only by examining general patterns ill the data. 

"'able 2-7 presents the IB,, s for Botsana, Kenya, and Zimbabwe. To 
simplifty the lable. neighboring parity progression ratios for the samie colhort 
have been conhined by llulliplvin .'consecLulive indices toueiher. The sum
mary measures represmen the colnbined p~robabhlil of hax'iilu two additional 
births, Ihal is, tile probahility of niovinc froml thC 1th to the (n + l)ih parity 
within 6() months multilied by the probahility of, nloving f'romll the (a + I )ilh 
to the (n + 2)th parity within 6f0 monlis of tihe previous birth. 

The fs reveal the pattern of ferlilii decline that has occurred in Ilese 
countries. The inosl imporiant finding is thal thee appears to have heen a1 
general reduclion in fertility across cohorts of' women al all parities in the
 
probabiliiy of' havineg additional births. Ii Keiua. 
 lhe largest decline across
 
cohorts ap)pear-. to have been anionO wolen with seven 
 children. Fewer
 
woenn who have oiven birth to seven children now cOlltillue to have anl

eighlth and a ninth child. In Botswana. the U+, rduc1s iniplylhat iportant 
tions ill fertility have also occurred at low-ord,;r pariies (first to third and 
third to fifth births . In Zimbabwe., the grealest reductions have occurred in 
the middle-order parities (third to fiflth and fiftlh lto seventh parities). 

(roup B: Countries in Which FertilitY May he )eclining 

Evidence in l',vor of i fel'rtility declille is not as strong in the other 
countries exhibiling a decline in l'able 2-5. naimely. Buruntdi, Mali, Nigeria, 
Senegal. and logo. As shown in Table 2-6. in all live countries the demand 
for children, is llealStlrel by mean ideal family size, retnains high: and few 
married women are curentlv usilg modern methods of' contraception. 

Of the cOUntries in group B. Senegal is the country likeliest to be oil the 
verge of' undergoing a decline in fertility. The lotal fertility rate in Senegal 
was 7.1 births per woman in 1978, according to WFS dala. According to 
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'FABLE 2-7 Cumulated Cohort Parity Progression 
Ratios: Group A Countries 

Censored Parity Progression R.,ios (1B60s) 
by Age ouIp 

Counllry and 

Women's Ave 1-3 3-5 5-7 7-9 

Boiswana 

21-24 .308 
25-29 .487 .312 
30-34 .604 A(46 .395 
35-39 .652 .549 .379 .356 
41-44 .678 .571 .480 .398 
45-49 .644 .615 .495 .5015 

Kenya 
2(-24 .704 
25-29 .761 .675 .626 
30-34 .771 .734 .547 .418 
35-39 .794 .759 .616 .504 
40-44 .797 .772 .652 .553 
45-49 .813 .811 .651 596 

Zimbab%%e 
20-24 .622 
25-29 .664 .500 .217 
3(1-34 .682 .598 .518 .481 
35-39 .741 .666 .559 .514 
40-44 .733 .689 .616 .560 
45-49 .765 .709 .605 .518 

SOURCE: Calculations based on data from the Dentographic and 
Ilealth Surveys. 

the DIIS. fertility tell to 6.6 by 1986, and provisional analysis of the recent 
census suggests it fell further to 6.3 in 1988 (Senegal, 1992). It is impor
tant to note, ho-.'ever, that th1e censts and the DI-S estimates are based on 
different kinds of dala and different methodologies. The DIS collected 
detailed birth histories from all women. The census only asked women 
about the number of birllis they had in the last 12 months. Unlortunately. 
tile latler approach is particularly sLsceptible to reporting Ihias because volncn 
ted to o1it svsteCitatically children that have died or moved away. It has 
been established that lie number of births in the 12 ionihs preceding the 
,'ensus was unidereslinmated (Senegal. 1992). ConsequentIy, part of the dif
ference between (lie fertility estimates from the MIIS and those from the 
census may he attributable to flaws in the census data. Nevertheless, both 
the DI-IS and the census eslimate, are at least half a child per wonan lower 
than the WFS estimates. 
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Some support for a decline in fertility ill Senegal conies from apparent
changes incontraceptive use and marriage patterns. The percentage of 
wonen currently using any method of contraception rose from 3.9 in 1978 
to 1l.4 in 1986. At the same time, there appears to have been an increase in 
the average age at first marriage among Senegalese women. D-IS data 
indicate that the median age ai marriage for women aged 40-44 at tiletime 
of tile 16. I years in comparison to 17.2 years fo0r women 20-24.survey was 

and provisiotial results 'rom tile
1988 census indicate that the average age at 
first marriage is continuing to rise (Senegal, 1992). Westoff (1992) argues 
that this change in marriage Piatterns is sufficient to account for tileslight 
drop iii fertility. Ilowever, if the decrease iii fertility is the result of an 
increase in the age at first marriage and first birth, then tie greatest declines 
in fertility should have occurred among women in the youngest age groups. 
A simple comparison of age-speciftic fertility rates between data froni tile 
WFS and the DIIS would suggest that changes in fertility have occurred in 
tie youngest ages. The age-specific fertility rates for the two youngest age 
groups are between 8 and 16 percent lower in the DIlS lh:m they were in the 
WFS, but are forvirtually identical the older four age groups. However,
this pattern iSnot conifiriVed by a detailed internal analysis of the D1-IS data. 
These data suggest that fertility levels fell for all cohorts. A comparison of 
ASFRs for 0-3 and 4-7 years prior to the survey shows that the largest 
reductions iii fertility occurred among women inthe older age groups (Arnold 
nid1Blanc, 1990). Moreover. inspection of the BOs for Senegal in Table 2

8 indicates that fertility has fallen most consistently for parities three and 
higher. These discrepancies prevent Senegal from being placed ini group A 
among countries illwhich declining fertility is conf'ilnied. Even so. it is 
probable that at least sonie part of the observed f'ertility decline in Senegal
is genuine, particularly tie portion thai results f'rori increasing agean at 
first marriage. 

In Nigeria, the DIIS dalt indicate a decline in fertility of 1.3 children
 
per woman, the largest absol UtC decline reported for any African country

for which DIIS data are available. Although some proportion of tile
decline 
is certainly genuine. other evidence does riot Support a decline of this miiag
nitude. First, the use of contraception is extremely limited among Nigerian 
women. As shown in Table 2-6. only 6.0 percent of married women used 
any method of contraception in 1990. and only 3.5 percent used modern 
methods. Furthermore, the proportions of Nigerian women that are married 
by age 17 and that become mothers by age 20 appear to be stable acro.,s 
cohorts (Nigeria. 1992). Oil the other hand, the pattern in BOOs illthe lower 
parities isconsistent with a fertility decline. Howev-,r, there is evidence to 
suggest that thw nulnber oi in tile 5 years preceding survey wasbirths tile 
underestiiated (Nigeria, 1992). 

More detailed analysis of data from Nigeria shows that the national 
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TABLE 2-8 Cumulated Cohort Parity Progression 
Ratios: Group B Countrics 

Censored Parity Progression Ratios (B60s) 
by Age Group 

Country and.. 
Women's Age 1-3 3-5 5-7 7-9 

Burundi 
20-24 .826 .594 
25-29 .874 .782 
30-34 .825 .889 .673 .687 
35-39 .848 .786 .673 .611 
40-44 .793 .795 .655 .476 
45-49 .789 .822 .664 .559 

Mali 
20-24 .755 .580 
25-29 .760 .642 .676 
30-34 .761 .716 .633 .525 
35-39 .726 .60)5 .657 .536 
40-44 .768 .706 .701 .568 
45-49 .670 .680 .625 .643 

Nigeria 
20-24 .606 
25-29 .683 .612 
30-34 .730 .640 .532 .517 
35-39 .748 .671 .608 .454 
40-44 .757 .705 .624 .440 
45-49 .776 .746 .672 .573 

Senegal 
21-24 .733 
25-29 .785 .646 
311-34 .822 .771 .631 .438 
35-39 .804 .753 .665 .482 
40-44 .781 .755 .675 .546 
45-49 .787 .797 .731 .555 

Togo 
20-24 .699 
25-29 .714 .716 
30-34 .771 .662 .524 
35-39 .770 .728 .545 .544 
40-44 .775 .730 .600 .519 
45-49 .821 .744 .689 .514 

SOURCE: Calculations based on data from the Demographic and 
Health Surveys. 
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averages mask very important regional differences in fertility patterns. Table 
2-9 highlights the extent of these differences. In southwest and southeast 
Nigeria, the TFR is less than it is in the northeast and northwest regions, by 
one child per woman. Furthermore, there is enormous variation in the 
average age at first marriage and the level of contraceptive use aniong the 
regions. In the northeast and the northwest regions, almost half of all 
women are married by age 15. Marriage occurs later in southeast and 
southwest Nigeria, where tie median age at first marriage is closer to 18 
and 20, respectively. Current use of family planning is also much higher in 
southwest Nigeria. where 15 percent of currently married women were us
ing some method of contraception at tihe time of the survey, compared with 
9 percent in southeast Nigeria and 2 percent or less elsewhere. The contrast 
in rates of modern contraceptive use between regions is even greater. Therefore, 
upon closer examination of fer ility in Nigeria, it appears that a fertility 
transition is limited to the souihwest (and possibly the southeast) region(s) 
of the country and is not a country-wide phenomenon. Nonetheless, this 
transition is significant because this part of Nigeria has a larger total popu
lation than most African countries. 

The small declines in fertility recorded in Malli, Burundi, and Togo 
probably should not be interpreted as heralding the onset of a major fertility
transition in those countries. A comparison of the total fertility rates in thetwo reference periods shows fertility falling hy less than 1.0 birth per woman 

iii each of these three countries. At the same lime, [here were considerable 
problems in the I)IIS for all three countries with the displacement of births 
(Arnold, 1990). The most likely exphanation for tihe observed decline in 
fertility is that the data are flawed in some way. 

Mali has an extremely low mean age at first marriage, andl more than 
half of all women report that they were married by age 16, as shown in 
Table 2-6. The desire for children is greater in Mali than in any of the other 
countries in sub-Saharan Africa covered by the DIIS, and relatively few 
women want no more children. Only 1.2 percent of currently Married women 
are using efficient contraception. Moreover. there is IFttle evidence of par
ity-specific reductions in fertility in the B0 s. These conditions are incon
sistent with tlhe reported decline in fertility. It is not surprising, therefore, 
to filld evidence of a serious dis placement of births in Mali. The problem 
appears particularly acute for children thlat died and for children whose 
exact month of birth was not known (Arnold and Blanc, 1990). 

Fertility does appear to have fallen in Bamako, the capital of Mali. 
More than 16 percent of currently married women in Balmako are using 
some means oh contraceptiol. anld 6 percent are using a modern method. 
Elsewhere in Mall, only 4 percent of married women are using any method 
of contraception, with less than I percent using a modern method. It is 
probably significant that in Bamako. tie total fertility rate--an indication of 



TABLE 2-9 Fertility and Related Measures in Nigeria. by Region. 1990 

Region 

Measure Northeast Northw.est Southeast Southwest Total 

Age-specific 
fertility rates 

15-19 0.224 0.194 0.106 0.074 0.146 
20-24 0.280 0.281 0.256 0.210 0.258 
25-29 
30-34 

0.237 
0.221 

0.274 
0.229 

0.268 
0.220 

0.270 
0.211 

0.263 
0.220 

35-39 0.141 0.156 0.162 0.176 0.159 
40-44 
45-49 

0.129 
0.075 

0.134 
0161 

0.053 
0.050 

0.078 
0.073 

0.092 
0.064 

Total fertility rate (1990) 6.5 6.6 5.6 5.5 6.0 
Total fertility rate (1981-1982)" 6.0 6.4 5.7 6.3 5.9 
Difference +0.5 +0.2 -0.1 -0.8 -0.1 
Currently, -ried women 

using any method of 
contraception (1%) 2.0 1.2 8.8 15.0 6.0 

Using modern method (e/) 1.3 0.7 3.9 10.5 3.5 
Median age at first 

marriage (women 25-49) 15.2 15.4 18.3 19.7 16.9 
Median ace at first 

birth (wvomen 25-491 18.8 19.5 19.6 20.5 19.7 

aFrom World Fertility Survey. 

SOURCE: Nigeria (1992:23, 43. 61). 
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fert ility at the time of tile survey-was considerabil lower than tile numb1er 

of children ever born to wolmlen agcd 4(0 to 49-an indicator of cunitilative 

fertility in the past (lraore et al.. 1989). Ilowever. because ofimigration, 

the lifetime fertility of women agced 40-49 does not necessarily rellect cu

nmulative fertility in lamako. 

Ill l 1urundi. zwe at first birth is relatively stable across age cohorts, 
though quite high by sUb-Saharan African standards (Segamba et al.., 1988). 

The DIIS recorded very low use of' modern contraceptives with only I 

percent of currently married wonmen using a modern method of' contracep

tion. The B6,s for Burundi provide a final check for any signs of a reduc

tion in fertility that is parity specific, but prt)vide no clear indication of 

parity-specific reductions in fertility. Ilence, tile recorded decline in fertil

ity is suspect. 
In Togo, tIle decliIe in fertility is likely to have been exaggerated by 

poor data. although a number of indications are consistent with fertility 

decline. Specifically. contraceptive use, primarily abstinence, is very high: 
contraceptive nwarenessvirtually universalis (93.5 percent): family phal

sing receives widespread approval (68.9 percent): and recently, there has 

been a 10) percent decline in tile number of' womUn marrying by age 20. 

However. there is little evidence of a parity-specific reduction in fertility in 

the B(,,)s for Togo. 
Finally, Group 13 shlouIl also inlmude the most recently surveyed DS 

countries for which data are not yet completely available. These include 

Cameroon and Zambia, for which first country reports have been ptiblished. 

and Malawi. Namibia. Niger. and Tanannia. for which only preliminary 

reports have been released. Because standard recode files are currently 

unavailable, the interpretation of recent fertility trends for these countries 

tre based solely oil tile relevant DIIS publications. None of these countries 

is included in Table 2-5 because the relevant )IS11 publications do not 

report age-speciftic fertility rates for 0-3 years and 4-7 years prior to the 

survey, the intervals indicated for the other populations. Neither do any of 

the reports discuss the reliability of birth history data. For example, none 

discusses the extent of misrcportilg of childrens' dates of' births that in 

earlier surveys resulted in the appearance of declines in fertility. 

The Cameroon report indicites a modest decline in fertility, from 6.4 

births per woman in 1978 to 5.8 births per woman iin 1991. This latter 

estimate is very close to the 1987 census estimate of 5.7 births per woman 

derived using P/I ratios. Nationally, the use of modern contraceptives is 

very limited (around 4.3 percent among currently married women) and not 

supportive of' a sustained decline in f'ertility. However, in Douala and 

Yaountd6, the two largest cities in Cameroon, use of modern contraceptives 

is mItch higher ( 12.1 percent of currently married woman), and the total 

fertility rate fkor these two cities is 4.4 births per woman. 
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In Zambia, tie DHS reports that the TFR of 6.5 children per woman is
down approximately I0 percent Ironi tile (heavily adjusted) figU rc obtained 
trom the 1980 census. Contraceptive prevalence stands at approximately 9 
percent nationally. 15 percent in urban areas. and 3 percent in rural areas. 
At least part of tile observed decline in fertility ma heb tie result of a trend 
towards later age at first marriage alnong VouInger wonleni (Zanhia, 1993:60),
but comparisons of' age-specil'ic fertilil\ rates l'etween the DIIS and the 
census filures show that most of the decline in fertility appears to have
occurred for women aged 25-39 and not in the age group 15-19 its might be
expected. Ilence. the conclusion that fertility is hilling in Zambia is tenta
tive and flrtlher assessment of these newest data is karranted when they
become avai able. 

Recent data from tie Malawi DIIS proved the most difficult to inter
pret. Until 1984. estimates of the TFR in Malawi were thought to be fairlyreliable. Fertility rates appear to have changed little in tile late 1970s and 
early 19 80s in Malawi. and three independent sources-the 1977 census,
the 1982 Demograiphic Survey and the 1984 Family Format ion Survey
were all in close agreement that the TFR stood between 7.6 and 7.7 births 
per wolan (Ma lawii, 1980. 1987a,b).

Data Irom the 1987 census, however, showed an uadjusted TFR of*5.7
births per woman (National Statistical Office. Zoniba. personal conmunica
lion. 1992). This is almost certainly itgross ulderestimate, perhaps because 
the information was not necessarily supplied by the wonan who bore the
children. By applying a P/F adjustment, tile T'R was revised to 8.0 hirtlhs 
per woman (Table 2-1 ). a considerable difference from tie unadjusted fig
tire hut not on t of line with some expectations (see for example. I-ouse aid 
Zimalirana. 1992:144). Conseqtuently, the MI IS preliminary estimate of the
TFR, 6.7 children per woman, is a surprise. being subs tantiallv lower than 
tle adjusted census figure and even below the meaninuLmber of children
 
ever born to woiien aged 40-49 in both the 1987 
census and the 1992 DHS.
 
(When fertility is not changing. the number of children ever horn is gener
ally lower than the unadjusted total fertility rate because older women 
tend 
to systeniatically omit certain births.) IHowever. 1990 and 1992 were drought 
years, whichlimay have affected behavior over tile short term. And tile 
recent massive AIDS-prevent ion campaign may have achieved lower 1ertil
ity through iiicreased use of condomns, e.Lecially outside ol saiictioned unions. 

If all these estimates are correct, thieii tile conclusion would be that
fertility has fallen only ill tile last 3 or 4 years. Two qtalilications apply.
First, as stated above, adjusting the period fertility rates from the 1987 
census on the bas is ol' a comparison of P/F ratio.s, is only valid if fertility has
been approximately constant over the recent past. If fertility declined be
fore 1987, then cumulated period rates cannot be expected to equal lifetime 
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fertility, and the P/F ratios method would produce biased estimates of the 
true period rates. 

Second, it should be possible to verify a recent decline in fertility rates 
by comparing mean numbers of children ever born by age groups across 
recent data sources. By imagining that the data were obtained from a single 
hypothetical cohort of vmlen rather than froni two independent samples, 
one can obtain an indirect estinate of tile level of fertility. For example, it 
two surveys are exactly 5 years apart. women aged 15-19 in the first survey 
would be aged 20-24 in the second Survey. alld the incremental change in 
children ever born between these two groups would provide an estimate of 
the level of fertility between the two survey's. Applying this method to the 
recent data fromn Malawi produces anl estimate of TFR of 6.8 births per 
woman for thei tersurvey period. On the surface this estimate is quite 
consistent with tie MIiS figure, but actually the two methods yield quite 
different age-specific fertility schedules. Fertility probably fell in Malawi 
over tile period 1987-1992. but more work will be needed to reconcile the 
various data sources when the DIS data are finally released. 

Namibia gained its independeice fron South Africa in 1990, and con
ducted a national census in 1991 and a )IS il 1992. Unfortunately, results 
from the 1991 cenlsus Ire not yet available, but preliminary results from the 
DliS suggest that the national fertility rate for the years 1989-1992 was 5.6 
birtlis per- woman. As with Nigeria, there are large differences in fertility 
levels across regions, from 6.4 children per wvoman inl the Northwe:;t region 
to 4.1 children per woman in the more urbanized Central/South region. 
which contains the capital. Windhoek. l)iffcrences in tile use of modern 
contraceptives are also striking across regions. from 7 pe-rcent in the North
west to 45 percent in the Central/South region. 

In Niger, preliminary results indicate that there has been little or no 
change in fertility between the 1992 DIIS aid the 1988 census. Contracep
tive prevalence rates are also extremely low. Despite reasonable levels of 
contraceptive awareness, only 4 percent of currently married women re
ported that tile)' were currently using either a modern or a traditional method 
of contraception. Only in the capital, Niamey. are there any signs of' a 
fertility reduction. In Niamey, the TFR was estimated to be 5.9 births per 
woman, compared with 7.2 births per woman for other urban areas and 7.5 
births pet woman for rural areas. 

Preliminary data from the DIIS in Tanzania indicate that the TFR stands 
at approximately 6.3 births per woman. Tbis figure represents a slight 
decline fron the 1988 census estimate of 6.5 children per woman. There 
also appear to be large urban-rural differences in fertility rates: for ex
ample, in the capital of Dar es Sahamn. fertility is 4.0 chidren per woian. 
and 25 percent of currently married women are using modern means of' 
contraception. More generally, however, the percentage of women using 
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modern methods of contraception remains low. Perhaps tile intriguingmost 
finding is that modern contraceptive use ishighest in Kilimanjaro and Arusha, 
two districts that border on Keiiya. Here, 25 and 12 percent. respectively, 
of currently married women are usiI g a modern method of' contraception. 
These figures are higher than for Dar es Salaan (I I percent) and quite 
comparable to some districts in Kenva in 1989. These two regions off
 
Tanzania are more densely pOpulatLed and more economiicallv developed 
than lmost of the rest of the country. Consequently, one explanation for the 
relatively high levels of contraceptive use is that the special socioecononlic 
and demographic characteristics of the area make it more amenable te the 
introduction of' modern family planning. Alternatively, the proximity of 
these two regions to the Kenyan border perhaps suggests that there is a 
diffusion of ideas about ideal family size spreadling h'roni the north. 

COMPARISON OF RECENT FERTILITY TRENDS 
IN AFRICA AND OTHER DEVEIOPING REGIONS 

Fertility patterns in most Af'rican and Asian countries were very siniilar 
in the 1960s." As shown in Table 2-10, the total fertility rate in sub-
Saharan Africa in 1965 was estilated to be 6.6 childreii per woman, only 
slightly higher than average for low- and middle-incone countries. By 
1989, ferlilily levels illdevelopillg COUlntries varied markedly, bui almost all 
regions had experienced some ferlility decline. In Fast Asia, fertility fell
 
by more than 50 percent, from 6.2 in 1905 to 2.7 iin1989. Ill
Latin America, 
a decline in fertility probably began in the mid-I 960s and resulted in a 40 
percent decline hy 1999. In South Asia. the decline was approximately 3(0 
percent, from 6.3 to 4.4 hirths per woman. 

Sub-Sallaraln Africa is tile only major region of' the developing world 
thati has not yet undergone a general decline illf'ertility. The question 
arises: Is Africa more resistant to a change iii ferlilily than elsewhere? 
This question is of'enornmuos concern to population planners and policymakers, 
andi has sparked a considerable amount of debate and controversy. Two 
distinct positioiis have emerged. Ii the past. Caldwell and Caldwell (1987, 
1988) argued that even if Africa were to achieve levels of general develop
mfeit that exist elsewhere. the decline in fertility would conilinue to lag. 
This argunlent stresses the importance of both cultural and economic factors 
as determinants of fertility (Caldwell and Caldwell, 1987:4 16-417): 7 

6
 'lhefigure, used in this section are laken from the World lank (1991). All'-gh. some of
 

ihespecifics are likely t tre et'll
le inperect , ithe general trends estahlished.
7See also ('aldvhell et al.(It99, 1992), Frank (19P87), Mhhoyi (98Xl, van de Wale and 

Ornideyi (I9X), and Leslhtaegh (199) for a more complete e\xplanalion of the various cutliur
;it influences in place. 
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High fertility rand a considerable number of surviving children) is associ
,tied with joy, the right life, divine approval, and approbation by both 
living and dead ancestors ... African pareits alnost certainly receive 
larger and tore certain rewa rds from re prodItcion than do parents ill ;ily 
other society, and these upward wealth flows are guaranlteed by interwovenl 

social and religious sanctiotis. 

Alternatively, tite World Bank ( 1986: 12-13) argues that tihe high ferlil

ity rates observed in Africa are not entirely tnexpecled because iniuch of tlhe 
rest of the world is relatively more developed: 

The strength of Iraditional prOlitalist atliUdCS in 1tuch of Stlb-Sahtiran 
Africa raises the qucstion of whether they arC iquLI it Africa or parts of 
Africa. The ans\ker is, probablN not. Firsi, inicones are generally lower 
than in other countriCs, levels of education and health levels are poorer, 
and urbanitation is less extensive . . . Se mcod, progress thatmuch of the 
has occurred in, Atic:, . . . ; so rccctn lt old atLitudes have tad little 
tine to change. Third, although tradilioital eliefs-for cxanple, that hav
ing children allows ancestors ito be "rebor"--reinftorce pronalalist alli
tudes in tuch ol Africa, such belief's are nitt llique to Africa 

Is the fertility decline observed il Africa in line with otlier countries' 
experience, or is Aftica more resistant to fertility chatnge? The 1986 World 
Bank report identifies several key areas in which sub-Saharan Africa lags 
behind tile rest of the world. These inclhide slomker progress in the areas of' 
education aid health care, and lower rates of urbanization and ittdulrializa
lion. Table 2-10 presenls variois suLitnary statistics detmonstrating the 
progr,:s that sub-Saharan Africa and other regions have illade ill these areas 
over the past 25 years. 

In the t:ist 25 years, tile percentage increase in the proportiott of chit
dren enrolled :i school has been larger in suib-Saltaran Africa than ill arty 
other regioi of tihe world. The proportion of feinales enrolled in primary 
eduIcation rose 94 percent, while the prloportion enrolled ill secondary edut
cation rose a staggcring 60)0 percent.' i absolute lerms, however, the level 
of primary education in sub-,Sahar'atI Africa il 1989 is roughly equatl to tlhe 
levels in iost other regions of tihe world ini 1965. Although fertility inl sub-
Saharan Africa may appear less responsive to changes in enroillment in 
prinary and secondary edticaioin thati elsewhere (van de \Valle and Foster, 
1990; Adaichak and Ntseaie, 1992), it is itportatit to remember that fer
tility is likely to respond to changing levels of education only after i lag, 

iThere has hecit sone concerit thattie extrentely rapid increase itt enroitnlltm s has resulted 
aitti jor decline in tihe quality of educLtion received (see. for exaniple. World Bank, 189,m 

for somtte frighitening evidence of declining quality itt Africati sciols). 



TABLE 2-10 Summary Indicators of Socioeconomic Development 

Indicator 

Total fertility rate 
1965 
1989 
Change (%) 

Percentage of age group 
enrolled in primary 
education (females only) 

1965 

1988 


Change ('7,) 
Percentage of age group
 

enrolled in secondary 
education (females only) 

1965 
1988 

Change (9) 

GNP per capiia
1965 a 

1989 
Change (%) 

Infant mortality rate 
1965 

1989 

Change (%) 

Low- and Middle-
Income Countries 

6.1 
3.9 


-36 


63 

97 


+54 


14 
36 

+157 

439 

800 

+82 


117 

65 


-44 


Sub-
Saharan 
Africa 

6.6 
6.6 
0 

31 
60 


+94 


2 
14 

+600 

316 

340 

+8 


157 

107 

-32 


East 

Asia 


6.2 
2.7 

-56 

-
123 
-

-
41 
-

155 
540 

+248 

95 

35 

-63 


South 
Asia 

6.3 
4.4 

-30 

52 

76 

+46 

12 
26 

+117 

208 
320 
+54 

147 

95 


-35 


Latin 
America and 
Caribbean 

5.8 
3.5 

-40 

96
 
108 
+13 

19 
55 

+189 

1,236
 
1.950 

+58 

94
 
50
 

-47
 



Urban population 
(% of total) 

1965 
1989 
Change (%) 

Distribution of gross 
domestic product in 
agriculture (%) 

1965 
1989 
Change (% 

24 
42 

+58 

30 
19 

-37 

14 
28 

+100 

41 
32 

-22 

19 
47 

+147 

42 
24 

-43 

18 
26 

+44 

44 
32 

-27 

53 
71 

+34 

16 
-

NOTE: -: no data. 

almputed from 1989 rates and reported growth rates 1965-1989. 

SOURCE: World Bank (1991). 
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and declines in fertility outside Africa did not occur at the levels of*educa
tion currently found in Africa. 

Table 2-10 also shows that the infant mortality rate (IMR) in 1965 was 
higher in sub-Saharan Africa than in any of tileother broad regions repre
sented in the table. Furthermore. the decline in the I1NI1R was slowest ill 
Africa. ly 1989, the level of1infiant mortality in Africa was conmparable to 
levels experienced by oilher regions in the nid-19I00s. In Atfrica. fertility 
has not responded to the decline in mortality, perhaps hecause it is too 
recent and parents are not aware of it or are iot convinced it is sustainable. 

Fiallly, there was virtually no increase illgross national producl (GNP) 
per capila in sub-Saharan Africa during 1965-1989. Following a brief pe
riod ol economic growth illthe I970s, most African econornies have experi
enced a gradual delerioration. The World Bank (1989) identified three 
distinct econolic periods in contemporary African history: 196!-1972. a 
period of' growth in per capita intome: 1973-1980, a period of gelleral 
stagnation and 1981-1987, a period of' general decline. There are excep
tions to Itis generaliziation, most notably in Bolswana and, to a lesser ex
tent. in Cameroon, Congo, and Lesolho. where por capila incolmies have 
risen consistently over the past 25 years. For the most part, however, 
African economics have faltered. Poor illdisLtrialI and agricultural pernor
nMance, falling C0ommlllodity prices, declining exports, moL1unting debt, and 
increasing environmental degradation have all contributed 1t a deepening 
crisis (World Bank, 1989). 

Figure 2-5 shows the relationship between tiletotal fertility rate and 
GNP per capita. The figure includes da.ta1.1 pooled fromi 1965 and 1989 so 
there are each cOllltry. figure includes data fron eachtwo points l'or The 
of' the low- and muiddle-income couilries (i.e.. countries with a level of GNP 
per capita of less than .5,351) in ;989) for which dta are available, wilh 
data )oints holh for countries in Afric'a aiid for other dcvelo)ing tcoln'tries. 

Ordinary least squaures regression Methods were used to estiniate two 
separate lines, one for African data points and the otlier for all other regions 
combined. The slope of tihe African line Isless than the slope of the line 
representing tihe other countries. A l'orial stati ;tical test was used to deter
mi ne that there is a sigiil'icant difference between tile slopes of the two 
Flnes. Although Cross-seclionial dala off this sort are i;Otwell suited to 
Modeling change. the more gralual slope oflthe African line suggesis hat 
fertility in Africa may be less responsive to clhanges in GNP per capita than 
it is ill oither developing countries. There fore, the graph provides some 
support hor asser'ion thatthe Caldwells' African fertility is miore resistant to 
change. On the other hand, sub-Saharan Africa is only now approaching 
the developmetnt levels of the other regions in 1965, and sophisticated ecotonetric 
techniques aire required to control simultatneously for variations in GNP per 
capita, infant mortality rates, and primary and secondary school enrolment 
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FIGURE 2-5 Total fertility rates (TFR) by gross national product (GNP) per capita. 
NOTE: A: African countries: +: other developing countries. 

rates across count ries. Once these controls are introduced. Africa no longer 
exhibits a slower fertilily response to changes in GNP per capita (Working 
Group on Factors Affecting Contraceptive Use. 1993). Overall, it is prob
ably too early to tell whether a major decline in fertility is likely to occur 
more or less slowly in Africa than elsewhere. 

CONCI.USI()NS 

This chapter has presented a descriptive picture of childbearing in sub-
Saharan Africa. It is clear that mo.sI coutries in Africa began to experience 
a decline in mortality in the 1950s and ;96(s (see Chapter 5), but the region 
has yet to experience it similar general decline in fertility. Consequently, 
the population growth rate is high. wilh the poptlation of sUb-Saharan Af
rica expected to double ,,ithin the next 22-23 years.'" One overriding ques

'This stateielt is true regardless 1 htether there is an immediate and s sainable drop in 
t-:rtility b~ecause the young aLgeq tctire of sh -Satharan African populathils ensures thait large 
numbers of potential parets %%illshortly enter their childbearing years. Cmseqttucntly, "deno

graphic nomienium' is huith inlto the current age structure of the population (Kcyfitz, 1977). 
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tion now faces African demographers: When and through what mechanisms 
is a general decline in fertility likely to occur'? 

Together. tileDemographic and eIalth Surveys represent ihe biggest
single data collectio effort ever to be undertaken in sub-Saharan Africa, 
and birth histories have already been collected from more than 90.0()0 wonlen. 
Attempting to identify the start of an African fertility transition has been 
one of the most important contributions of tile At fiaceDHS. value, DIIS 
data imply that fertility is declining across mnuch of Africa. Ilowever, this 
conclusion i! not always supported by other related patterns of behavior 
(i.e., later marriage, increased conlraceptive use, and lower fertility prefer
eL.:es) or by in-depth analysis of'birth histories. Kenya, Botswana, Zimba
bwe, parts of Nigeria, and, possibly, Senegal comprise the vanguard of tIle 
decline. In none of the above cases has fertility fallen to a level that would 
imply a zero rate of' population growth (that is,a level that Would just
replace the existing population). Nonetheless, the reductions in fertility 
rates are important and may heral the onset of" the fertility transition that at 
some point will stretch across tileentire contlinent. What is particularly
intriguing about these fertility declines, however, is not only that they are 
the first to have taken plice, but also that the\ have arisen through clangcs 
in different proximate dLterminants. In tile fertility declinefirst fotlr cases, 
appears to he associated with an increase in tileuse of' conlIraccption. li 
Senegal. the decline appears associated with a trend toward later marriage. 

DIIS data also irdicate that thecre are Substantial differences in f'ertilily 
by urban-rural resida,,nce and level of educalion even in countries whose 
ialional-level statistics do not indicate that a sUbslantial decline in fertility

has occurred. IHowever. the absolute level of fertilily in urban areas and 
anong more edciated women loten remains high. There is also consider
able overlap betweei the two groups sO that the total contribution to Fertil
ity decline, so is Small.fIar, 


Despite the increase in inf'ormationi available frotn salmple surveys and 
censuses., there is still a shortage of' reliable data oil fertility raics for many
countries in Africa. There is no tradition of accur ie data collection in the 
region. and vital registration statistics are unavailable. Given the resource 
constraints 'acing most governments, tie instability of' political regimes il 
tilereriot;, and the larue-scale movemenis of' many ref'ugees aicross the 
contilnent as a resull of' drought, famine, or low-intensity warfare, the iminle
diate prospects t'o"accurate nitta collection arc extremely poor. Censuses 
have provided the majoriiy of* the itlformation oilfertility rates, but ceni
suses have been plag,d f'req uently by problems that have resulted in in
cotnplete or inaccurate coverage. Illother cases, census Counts were not 
published beCause tihey were politically unacceltable (the 1983 Guinea Census), 
too unreliable (the census of Ni ,eria in 1973), or simply lost due to cotflict 
(Uganda in 1980, L.)eria in 1984, and Somalia in 1986). Survey data from 
the region are thought to be reasonably reliable; yet despite WFS and DHS 
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efforts to ensure data quality, careful analysis has revealed significant inac
curacies. In addition, many countries in Africa have not been surveyed 
recently. The need for accurate and timely demographic data on fertility 
levels and trends for many African countries is still urgent. 

REFERENCES
 

Adamichak. D.J.. and P.G. NIseane 
1992 Gender, education, and fertili t: A cross-nalional analysis of sub-Saharan African 

nations. S,,iologirai Seyr-mm 12:107-182. 
AgoUnnki. A.. M. A ssogba. and K. Anipah 

1989 	 ELnqntar l~Dnograplhi,lie,,eld Satt( tilt Togo 89,8.Lolnld: Uiii t ie Recherche 
I)tmographique. Direction tie 1a Statistiqtue; ('olttmbia, Md.: Illstilute for Re
source Developnies nghiou se. 

Ahotuo. E.. 13.Barrer. and 11.KopvhIn 
1984 	 Po'lalhtion fit, d it ,lI'lvloire: Allallv,' des Don,.sx I~nuo.nulupliqtle.u Ii. lnsihles. 

Abijan. Ministiutre ie I'Ecomomic et des Finances. Directiol Lie IlaStatistique. 
Angola 
No date Boletim I)em,,nlrtio. No. 10. Fecundidade e Mortalidade das provincias de 

Cabinda e do Zaire. Censo 198-I. Lujanda: histiltito Nacional tie t-siatistica. 
Arnold. F.
 

1990 	 Assessment of the quality of birth history data ill th l)emographic and Iealth 
Surve. s. P1p.83-Ill in A , A.tcXLtti o/ DIIS-I Datm Qutt'io. Denographic and 
IHealth Surveys Metlhodological Reports No. I. Colutmubia. Md.: Institute for 
Resurce levelent/Wesinghonse. 

Arnold, F.. antd A.K. Blante 
1990 I:l-ilitN trends and levels. Iu'movi,ralphit and IHealth Surveys Comparative Studies 

2. Fertility. Columbia. \ILI.: Institute for Resource l)evelopttuettt/Weslittgiouise. 
Blalepa. M.. M. Fotso. and I.lBarriere 
1992 I)emographi and Iealth Suicur 1991. Yaounde: National )epartnent of the 

Second 	 Population (ensus: Colunbia. NId.: Institte for Resource Development/ 
Vest illh utl~us. 

Baramnpat,e. (G 
191 I' BIurundaim.. Buruidi, No. 2. Bnjutinhura:lopulation Cahiers dentographiques di 

Premier Mimist~re et Miuistre do Plan. Secrariat diTia" an 'lan. 
Benin 

1988 	 LJ-iltluele .si l I / t(oll uHgI// i , 19S2. R,lppmri Nau ta!. Tomte 1: Anual'rxe 
,du I'io ilau R.ulais. (otl)OUo : NlliislIrC etdOt Plaut la Slillisliue. 

Blacker. J.,B. Zaha. and K. Mo,er 
1979 Fertility trends in Kenya I962-1 978--A reassessmet. Unpublished repoth Centre 

for Populion Stldies. l'oud School of IIvieie and Tropical Medicine. 
Blanc, A.K.. aind N. Rutenberg 

1990 	 Assessment of tlie Jillity of data ol age at first sexual intercourse. age atfirst 
narriage. anid age at first birth il tIhe Dnemognaphic and I lealth Surveys. Pp. 41-79 
il An ..vessmt , D/IS-I Data Quality. Demographic and Ilea lltSurvey s Meth
odological Reports I. ('olumbia. NILI.: institute or Resource )evelopment/ 
Westitighouse. 

Bomgaarts, J..atudR.G. Potter 
1983 Fertiiry, Biology. and Behavior: AnuAnalysis o the Protninate Determinants. 

New York: Academic Press. 



60 	 DEMOGRAPHIC CHANGE IN SUB-SAIIARAN AFRICA 

Bongaarts, J., 0. Frank, and R. Lesuliaeghe 
1990 Tie proximate determinants otl fertility. Pp. 133-143 in G.T.F. Acsadi, G. Jo(hnson-

Acsad i. and R.A. Bitilalao, eds.. P pilation (rowth and Reprodtuction inl Stih
Sillhatt'im Afijinl: Ti hl]calo . lhllyses o Fertilityaind Its (t'ult-x111cn.u. Washing-
Ion I).C.: The \Vorld Bank. 

Boserup, E. 
1985 Economic and demographic interrerlatiitships in sut-Saliran Africa. I'Ptilti,: 

i/ I)n'vetclint Reviett I I 3:383-397.
 
Brass. W.. an1d F. JuartC
 

1983 	 Censored cohort parity prowresion ratios I'ront birth histories. Asian and I'acific 
(Ceni Fotntlni 10(1):5- 13. 

Brass. W.. A.J. Coale. 1'. Demeny , I). F. I leisel. F. illrinter, A. Rimaniuk, and E. vantide Wall 
1968 /li' IOcllokraplhy o/7Tr',pital ,/)'i(ta. I'rinceton, N.J.: Irinceion IJiers* 'ress 

Burkina Faso 
No date Ieitmni Rin., emntt (ctdiltic Ia I'de till 20 I)',nhrc. 195.loulation du /0 

Print ipalh)cs IPnle. I)u initf i.s. Ouagadtugoiu: Ministre di Plan et tie la Coop
eration.
 

Burundi
 
1966 I:nt/iiicut l):noiatlhiqute,19.i. Bjtbn'utlra : Roatitne dtil Burundi. 
1972 IEnqu;ite I) tmtgialhiqtw. Buttrundi. 1970-71 Velhodootic. R;sultats Provisoire.. 

1ujutitbura: l)tparetnleit de Stttistiques. 
Caldwcll. J.C.. and 1. Caldssell 

1977 The tole o marital s, ual al'sitllece ill de,..termining lertility: A study ofi the 
Yortuta ill Nigcria. I' , Sudic. 31121:193-217.puiait 

1987 	 The cultural Conlte\t high feCrlili. ill sut-Saharan, Africa. Po/ttilion antd Ik
i-clopmnt Re-viewi 130 ):409 -437. 

1988 	 Is the Asian family planting prigram model suited to Africa? Studies in Itamily 
IPlannint, 19(1 I):1H-28. 

1990 	 C'ultural Iorces tending it) -,ttsliit high lertility. 1111.199-214 il C.T.F. Acsadi. G. 
Johlston-.\,cstldi. h.A. tulatao. eds., Iq'ophtlfitton Gil'it atdt Reprdluction in Subh-
StharanAt/ihutw ',Ilmiual ahtt\rx'., tP ,crtiji.\ and Its Conseutetti 's.. Washing
ton. l).C.: The W irld Bank. 

1993 The South African fertilitv dcclinte. IPtq ujatiol and ItchiopinitReview 191(2). 
Caldwell, I.C., P. Caldvsell, ;ilntl '. Ouiggit 

1989 The social ct0tttteC-of AIDS in SUb-Saliaran Africa. Itoplation and l)'t iiel'ift 
Review 1512):185-2 ;4. 

Caldwell, J.C.. I.). ()ruiltthhve. antd '. ('aldwell 
1992 Fert ility decline ill A!frila: A tiew type of transition. Populationand eI)vhttpent 

Reviet 1812):211 -2-42. 

Camnerootn 
1983 The 'ancroitt Iertiit\ Sirv, 1 97S: A StiitntarY / Findings. Lttondon: World 

Fertility Survey. 
Central African Republic 

1964 E1tjt I t ,twit' I't RI/iiilitt' ('ita/li iit, i959.19M). I ikstts Di/itis. 
Paris: Institui National di La StatistiquC Ct tiesl ules FcoE itttuCS. 

1987 Rec enement (;tt;iral i/ it I' ulatio--i975. Aitalse Ahregi;. Bangui: Direc
tionl (;6inrale ie la Statislique et ties Etludes F-conotntliques. 

Chieh-Johnsn, D.. A.R. Cross. A.A. Way. and J.M. Sullivan 
1988 	 Literia iemo,traphic and Il'alth Surtv v, /980. Monrovia: HlmreatU (f Statistics, 

Ministry of Planinig and Economic Aflairs: Columbia, Md.: Institute fr Re
source Development/lWestinghouse. 



61FERTILITY LEVELS, DIFFERENTIALS. AND TRENDS 

Chimere-Dan, 0. 
1993 PopulatiOn policy in South Africa. Studies in Family Planning 24(l):31-39. 

Coale. A. 
1981 Robust estimation of fertility by the use of model stable populations. Asian and 

i'acific C(e.us Forum 8(2):5-7. 
Cochrane. S.t. 

1971) Fer'.ti/it -duc'ation: le ReallN Know? World Bank Staff Occaand It'at Do 
sional Paper Number 26. Washington. D.C.: The World Bantk. 

('ochrane. S.11 ,and S.M. Farid 
[989 Fertilitv in Slb-SallaranAfri a. Analysis and Ejlnation. World Bank l)iscus

siotn Paper Number .13.Washington, D).C.: The World Bank. 

Congo 
1965 Eiquuinto D;togriiaphiqie. I900-1'/. Rulta . I)niti/l. Paris: Institut Na

tiottal de laStaiStilue et des iiude., I :otniques. 

1978 	 Rece''sement (;hni;ral de li Pi,/m,',/iodu Congo, 197.4. Tome IV: Tableaux 
Direction des Statistqties Di5itgraphiques etStat.,tiqtues Dt;tail/,s. Bra/,laville: 


Sociales.
 
1987 Re rl tIe I'olihttion c'tdt I lfabitat (ie 1984. "tme I: Eiemenent (h;tnt Ia 

.emble d pays. Bra/z.iville: Bureau Centr;al itRecensement. 

Cross, A.R.. W. Obsivtgti, and P. Ki/ito 
1991 Evidence of a transition ito lower fertility inKenya. InternationalFamily Plan

,ing Perspeti'.%1711 ):4-6. 
de Graft-John:,mn. K.T. 

I1p. 13-28 in E.van de Walle, P.O.Ohadike.1988 )emtographc dtla collection in Africa. 
aiid M.). Sa.,-Diakata. et., IiT Stat, o/Arian Demogaphy. tIh]ge: Inoterna

tioztal Union for the Scientific Study o1Popiulatiot. 

Eqtatorial Guinea 
1991 	 ('e.' d' tuinta Elualorial ,he1983. ,inali.s di a F'tundilad. Malabo: Ministerio 

de icotiotla. (ottelcio I'lanificaci6n. 

Ethiopia 
J) i the 	National Sample Surviy IstRound,1971 	 P,pulatioi ol Fthpia." Rt,.,%ut.s 

1904-1907. Statistical Bulletin No. 6. Addis Ababa: Central Statistical Office. 

1974 /h Ilnos',lphy (i I-tliopit: Re.sult.s ] tiie National Sampl' Sioie Second 

Round. Vol. I. Statistical Bulletin No. I0. Addis Ababa: (entral Statistical 

Office. 
19 1a 	 Iit, I984 I',oulaitti ni I .,jiug ('Ci.ui.% otE/hiloia Analvtii'al Relport at Na

tional Level. Addis Ababa: Transitional (o\'ernmett of F-thiopia. Office of the 

Population antd (etnsus (omminission. 

199 1b The 199)0 Fiily and I,riationSbriv. Prelituary Report. Addis Ababa: Cen

tr1alStati'lical Authrit\. Population Analyses aindStudies Center. 

F\ bank. D.C. 

1979 	 Fertility estimation. I'll. 701-93 in R.A. Ilenin. ed., The Ieniographyof Tman-ania: 

An Anahl.i.s of tu, 1973 Natiotinal IOciograly/ti Surver f ITn:mania. Vol IV. )ar 

es Salaam: Bureau of Statistics. Ministry of Finance and llanning and the Deto

graphic Unit. Bureau of ReSource Asesstttent and Land Use Planiug. Univeristy 

of Dar es Salaam. United Republic of Tan/ania. 
Frank. 0. 

1983 Infertility insuh-Sahairan Africa: Estimattes and implications. I'oplnltioil andt 

I,'hiclopment Ricit 9( 1): 137-1-14. 

1987 The dettattd for fetility cottrol insub-Saharan Africa. Studies in Family Pl'ail

ning 18(4):181-201. 



62 DEMOGRAPHIC CIIANGE IN SUB-SAIIARAN AFRICA 

Freedman, R. 
1992 Issues about fertility and family planning in South Africa. Report on a visit,October 25-Novernber 24, 11)92. Unpublished manuscript. Population Studies 

Center, University of Michigan. Ann Arbor. 
Freedmian. R.. and A.K. Blanc 

1992 Fertility transition: An update. International Fanily Planning Perspetives 18(2):44
50. 

Gabon
 
1965 Recnsement ctEnquote Dinographiques,1960-4961; Enscihh,(hlGa/on. Rsultaits 

De'linitifs. Paris: Institut National de laStatistique etdes Etudes Econoniquies.
Gaisie, K.. A.R. Cross. arid G. Nsamukila

1993 Demographic and health Sur'ey 1992. Lusaka: University of Zambia and Cen
tral Statistical Office; Columbia, Md.: Macro International, Inc.
 

The Gambia
 
1976 Population Census. /973. Statistics Jor Local Gi'ernnent Areas (1n1dDistricts,

Vol. II: Gen'ral Report. Banjul: Central Statistics Division, Ministry of Eco
noinic Planning and Industrial l)evelopmcnt.

1987 PI'oilation and Ilousin ('ensus, 1983: General Report, Vol. I: Ahninistrative 
and Analytiral I'roiedures. Banjul: Central Statistics Division, Ministry of Eco
nomic Planning and Industrial Developnrent.
 

Ghana
 
No (late 
 /984 PopulationCensus of Ghana." Denti,,ap/i and Iconomic Characteristics. 

Accra: hana Statistical Service.
1989 Ghana Dcmographi and tealth Surve 1)88. Accra: Ghana Statistical Service;

Columbia, Md.: Institute for Resource Developtnrent/Wstinghtose. 
Haaga, J.G. 

1989 Mechanisms for the association of maternal age. parity, and birth spacing with
infant healt. Pp. 96- 139 in A.M. Parnell, ed., ContraceptiveUse aml Controlled 
Fertility-
v.Ilt/h Issues for Womni, andChildrni: Bakground Papers. Washington, D.C.: National Academy Press. 

Hill. A.LL. 
1985 The Demopaphv of'Zambia. Population. Ilealth anrd Nutrition Department Tech

nical Note, 85-9. Washington D.C.: The World Bank. 
House, W.J., aind G. Zimarirana 

1992 Rapid population growthI and poverty generationi in Malawi. Journal of Modern 
African Sttgdic. 30(1):141-161. 

Institute for Resource Development
1990 A As I f'l)/S-h )1t Quality. l)emographic and Ilealth Surveys Meth

odological Reports No. 1. Colurnbia, Md.: Institute forResource Developmrent/ 
Macro Systems. Inc. 

Kaijuka. E.M., E.Z.A. Kaija, A.R. Cross, and E. l.oaiza
1989 VLgatda Denioraphit and health Survey, 198S/1989. Entebbe: Ministry of ilealth: 

Columbia, M.,I.:Institute for Resource l)ev'elh)pirerrt/Westirrghoitse. 
Kenya

1980 Ken"a Fertility Survey. 1977.7S. Nairobi: Central Bureau of Statistics, Ministry
of Planning and National Development. londou: World Fertility Survey.1984 Kenya ('ointraceptive Prevhalence Survey. 1984. FirstReport. Nairobi: Central 
Bureau of Statistics, Ministry inf Planning and National Development.

1989 Kenya Denmographic aid IHealth Surve /989. Nairobi: National Council for
Population and l)evelopment, Ministry of Ilome Affairs and National Heritage;
Columbia, Md.: Institute for Resource Develoipimerit/Westinrghouise. 



FERTILITY LEVELS, DIFFERENIALS, AND TRENDS 	 63 

Keyfitz, N. 
1977 Introduction to the Alathematics o]Poptiation. Reading, Mass.: Addison-Wesley 

Publishing Company. 
Kidane, A. 

1990 Regional variation infertility, mortality and population growth in Ethiopia, 1970
1981. Gents 66t 1,2):195-206. 

Lesetedi, L.T.. G.D. Monopati, P. Khulutnani. G.N. Lesetedi. and N. Rutenberg 
1989 Botswiana FaIntu/ health Sutrvey II 19M. Gaborone: Central Statistics Office, 

Ministry of Finance and )evelopment Planning. and Family I calth Division, Min
istry Institute for Resource Developmentl/Westingliouse.ofileath; Columbia, Md.: 

Lesotho 
1991 I986 Population (_'Ctts.s Statistiial Tahhs, Vol. I1.Maseru: Bureau of Statistics. 

Lesthaeghe, R.., ed. 
1989 Reproduction and Social Organiation tin Sub-Saharan Afric'a. Berkeley: Univer

sity of California Press. 
Lestlhaeglie, R.J.,I. Shah, and Il.Page 

1981 On the compensating effects of :hanges in the proxitiate determiants of fertility. 
Pp. 71-94 inInternational Union of the St'ienific Study of 'PopulationConljerentce 
Voltine, Manila. 1981. Libge: International Union of the Scientific Study of 
Population. 

Liberia 
No (iate I9,4 Popultion and Ilousing Census. Stimary PopulationResults. Monrovia: 

Bureau of Statistics, Ministry of planningiand Economic Affairs. 
Lopez-Escartin. N. 

199 1a l)otnits de Base stir h Poplatiot: ('ameroun. CEPED working paper No. I. 
Paris: Cenre Franiais sur laPopulation et le D[veloppcment (CEPED). 

1991 b Donmtes de Base stir itPopulation: tadatgaxi ar. CEPEDI work ng paper No. 2. 
Paris: Centre Fraintais sur lapopulation et le evcloppenient (CEPED). 

199 Ic Donttes de Base stir hi Iopulation" Glbot. CEIED orking paper No. 3. Paris: 
Centre Franiais stir ia l'opulation etlel)eoppettent (CEPEI)). 

1991d Ijiin11tes de Iase sutr /a Population, logo. CEIPEI) working paper No. 4. Paris: 
Centre Franais stir ItPopulation elle Dhveloppement (CEPED). 

1991 e bonttes Ias wor li Poliulatiiot: sworkitig paper No. 8. Paris:.e Cotigo. CEPI) 
Centre Franiais sur Ia Poip lation elle ,Xveloppetient(CE:PFD). 

1992a l)onnd.i dt'Basclatr li P'oltuationt. Mali. CEPEI) s orking paper No. 3. Paris: 
Centre Franqais stir liaPpulation ei le D-ccloppetient iCEID). 

1992b Donttnets Base sut Alauritanie. CEPED working paper No. 14.'d. 	 t I)opulation. 
Paris: Cettre Population ct leDI-veloppeieint (CEIPED).Frai;,ais stir lia 

1992c I)oitties de P.se sti-r laPopulation: (ettrairique. CEPED working paper No. 
I -- Version provisoire. Paris: Centre Franti'ais sur liaPopulatiti elle Dveloppettent 
(CEPED).
 

1992d 	 Donnhces de Base storItPopulation: Angola. CEPEI) sworking paper No. 17-
Version provisoire. Paris: Population eiIc DveloppetnentCentre Fraitais stir I:a 
(CEPED). 

1992e 	 lonttndes de Base sir h Popu/ation. Cite I)lvoire. CEIPID ssorking paper No. 
18-Version prtvisoire. Paris: Centre Frantais sur la Populaatiot et le Dveloppement 
(CEPI'D). 

1992f )onn;es de Base .mr h Popu/ation: Zaire. CEPED working paper No. 19-
Version provisoire. Paris: Centre Franqais sur lItPopulation et le Ddveloppetnent 
(CEPED). 



64 DEMOGRAPHIIC CIIAN(;E IN SI!B-S;I-IRAN AF"RI(' 

Malawi 
No date Malawi Popltijn and Ii,'loing ('ei.ius. I?,57. Preli,iiinairy report. Zotill.: Na

tional Statistical Office. 
1980 Malawi Population('ens'%, 1977. Zojniba: National Statistical Office. 
1987a Malawii Deintiialhit.Surlve. 1982. Zotha: National Statistical Office.
 
1987b 
 Malawi antilv I. ormain Sir t%. / 94. VolI. IH: .emri/i i. Fianii Si:,e I'ricjr

enc an,I (/i/dC /iSpacii.Zonali: Ministr%oif Ilelih. 
1991 Polittlationand Jhtatm, eitt.. I'M,. Suminar\%ofhinal Re.itii.. Ztoha: Na

tital Statistical ()ffice. 
1993 Ala/i i D)cii, Iuiqili and Ih.alth Sulve 1992 I'r/imiarv Report. C llumtbia. 

Id.: Ma'cr Internatiot al. Inc. 
Manytenng, W.G., 11.Kliuluniani. M.K. .arsm. ard A.A. Wa% 

1985 Iiormwatna I",ijli IHealth Srlull rI> 4. ('olunia. Md.: Westilighouse Public 
Applietl Systems. 

Mhloyi, M.M. 
1988 The determiants of fertilits in Africa under tiiderni/ation. I'p. 2.3.1-2.3.22 in 

Afrtlan,I'opl/ation C'onjremc. 1a/kar. /''S. Vol. I. liege: Internatiotal Unin, 
for the Scierjtific Sltul oI Polt'iilltitn. 

,lostert. WI'. 
199) 	 Recent trends in lcitilitfv in South Africa. 1Pp.63-73 in WI'..%losteit anid JM. 

L.iitter, eLS.. ,Sriitl/,AliiA' )tc'ioalrhi I utr. Pictrtiia: IHulini Sciences Re
scarch (Council. 

Nanibia1992 Nambhiat IOcino~ r-~t ll lut tv 111 'lhllt Re'lort. Nianim,: 

Ministry ohIlealth and Social Ser\ices, and Central Statistical (lfice. Nitinal 
Ilanniig ('lililltaCol , ; ( lu llnia. %Ill.:itso Macri, liternaii n;al. Inc. 

Ndia)e, S.. I. Sarr. ald M. A\.%id 
1988 1nqit t1,4;D-ih,,'r/l/iitir ' Ic .dil"tt' all S4:1t;lcal I S(). I)aka : \lin tr-! tie 

I'll:cr tiiiie cl tic, l lneS. I ir.t lli I;l StatllItIltil: Cnlm bia. .Mid.: histitute
 
for Resource I)esclop[nlcilt/W\'tilnht..e
 

Niger
 
1992a Re' cee.,'ntoh (i;m;i de it A,alwh- onnc
i/ II',,/,t l / ','rA I"% l)u;]iit,'u.-. 

RaIppoirt ie Nnliese. Nitmnel\ : Minie ic IIconlonic ct tics inances, ilureai 
Cenitrail a1Recenlsenilll. 

19921 Eiiquro-)I)rnioil'llo/ul t 199',', A',, vlti/c .,,,;;, /t)'2 I'i .ll' aji''. Nialie,: 
)irectiton ie Ia Sn tihue et des C'tllles N;ltiini,. Nlitiist,'re ,l Iinances el till 

Plan11; (,llllllhi;1. M d..;M aiilil lillla 1.[tic,llIrl 


Nigei ia 
1992 	 N,'c'ria qoii , Health AlSoica)cnod )99f. leleral/I% ILaeos: )flice if Stili

tics: ('holunhi I Mll.. listitute f r i lrce I)vehellllilit\Vestin liisL . 
Page. II. . 

1988 Fertilit, an)lit il\ n-.ii'inc in stii-SalIaraiii Attica. I'p. 2i--15 ini :. van tie Walle.
P.O). O)hatlike. and .M.D). Sahi-IDialinda. ct,,.. /I" Stiltv "/ A// tn llOeml ,laph%. 

i.i16gc: Iiiler i;t iiil I ni'ln lloli lile Sce yiitS (I ' il i lllulatiin. 
Page. il.J., aiinl A.. ('oale 

1972 Fertlit, and chil niiorihl\ southif [hl' Sahara. Il 5.I. ()SLninde ail ('.. lijiogu. 
'ls., l'pithill GIo( t litIandj r'l o-oifl, 1 l , loindoll: efiliianlli 	 l'/ln 'll Ill'1' a. I 

Press. 

Page, II.., and R. I.Leslia,_ghi c) ds. 
1981 C'hild-Spia in. it , lmalal Atna:f l Iaditti ild C'hlainget. .ondontn: Academttiic 

Press. 

http:2.3.1-2.3.22


P'opulationn ReferenceC Buitil 
1w)2 .4oi'1 cur it wicn III .SII)-sahit'll)A/runl. WaIiuiiginn. D.C.: Populauion Refer-

Pottecr. i.E. 
1077 P'roblemsi Iniiit bI'llwrIu.-Ilkstorv dildil% I lo CS11 nni II IonjuIInwm~jII~l i nfelIrtj Iil~. 

S'tIu1I, III h2);5 3 4 

Roth Igul, (;. an. 111tINIlbiai 

I tvIt uS,1I ,% Ni.~I"Wij R/I'lluI. >Numiii 10, Londoun: Il n ti nal Stauiiiticaih 

R it t:Ilie l Dim n 

19913 Ftntli ill ii In 
1
0(2 j: 143 -5 7 

.it .nl: e ctint ltcln il n hutuwe 'iuusjuccl. IOrtiioi', p/i 

Ru I in . S.( Y.. J1I ( I, HILCtu 

lDtrinnraphit a~nd Hlth Siix\c\ \lipu,Iu5-37ntitIRin of /MS-I.(nttilD.M. 

iitl t" Iii ",OiiN? hinm' AmithimNo ; 11u';u \Ili I I 1: deihcni I'rl.Kia: 

19 4 c, cnwmic Ill. ( i it' I'c~l Ii liiial . Mi9.S llti R-'Itcp r,11ucd Po a II tF f(o(ir 
1 il it I t'uKitt m li l L' l \01101,11 t:Ricl1~l-l 

li1 C\/i'ui1in i.1 Ia Staitildt 

Seiiih. S. I.- . )muni) n midM.A.i 

lilt 2 
Vii c P-iI),2 I ~llI a I) ndur I~Rcii M s.. 

N~i IIIo. CMiii, 

Lie,1l iculiiell: d m i.M .:usitl e\\iiIl Ictla PSuil ,11ll:C l 

91s itiin Ii 34 Imwuufi \\iilmi Retlliq l Sengal. 

Suilili I oid Wli u~\ir111 w 



66 DEMOGRA PI/C CIAN;E IN SUII-SAtARAN AFRICA 

Tamhashe. 0. 
1992 lnkcondil Ci pOlititlC tie IpllJ' tion en Afrique centrale. I'll et Sant; 12:3-7. 

Tanzaniia 
No date 	 Il' v-riummal :'.,tinate." o' Fiyit, ,'IhtayIjttt and Pouation (;rowth/br I*a,,_ania. 

Dair es Siallilon: Buhreaul o! StistIic,,. 

1983 i 97S I'opulatioI Cel.l,.. V iii. Vill. i)ar es Sli lIian: 1Bureal l SlillistieC. 
1990 PoputlatioJn ("enstlli.% \'atii I'nqilh'. suIIII01 %. )ar s SalaaiiI: Btreau oft lais

' and IHe',lh Sut 
Salaamlll: Bureau of Statlnistic,. President',s ()ffice. P+lanning Commlnission; Coluiln+ 

1992 	 /'2/:am ',apht I ll. 1991!92. Pi'r!hinary Report. Dar es 

hiat. Md.: 	 M a~cro Internatlionlal. lilt' 

Thihotl. C. 
1993) F, loulli n ttenoepIlledlIIu ti . .1 1104ll :1iIlh1l hIurundaise tl'aprte les registles ties 

llllss/llllrCs IV rCCCIsCm generale 'l t 199O: Flutde tes I&cntiuts. I)parininil 
t'llisitlrrc. I illSct,,i\ ulu nhl tdi lllhUra. 

"'l'onlit. D.. and I .Mmuaildl 

1912 	 Ihc. /)m i p/ll ih I m litlll ntn,ah1', ...1/i a Allther I.,w, at Iihe :lilent'
Irfwn Ilr tidt tld IPld Amlbahlil'. YA'l lolll . ;-O+MCI~l~ll. Giom.ll, Cenlter lDiCtLI
',ion Paper No. 668 . Ne\k Ilal n. n'llll: Yalt. Inixerist.%.n 

Traore. BI.. MI. Konl,,ce. andtl (". Sllnlloll 
I9W)Il  Enlquetc' Mi+:t,,t/iaphiqiw -'1 de+ .Satnh fit .Mah. B~iolllako: Celntre I'tudttes el die 

ReIcherhtlC SUl I Il IPtlttll0ll il r ItC I)leehdloppLtnlell; Columbia. %Idl.: Instiiute 
for Re,,I uL ctjI)t'\ 1hlIltltl/ i 'in llst. 

Llganda 
1973 	 Rept,,, the' /Q tl .I ) Poplat llm IlCltheC: SIit lic, I)is.isioll. Minlislry t 

i lsli l ll1lulg and ophlln t.anies . conllnll,, 


United N ai
ions 

1979)l Ifl',l,,+I';lull, IllI, ok p, llhs Iwtll atlSIl .. Nk' York: IUnited 

198 3 	 M+,anua~l V. I111tt~i+ I"', tl I,/t ' ll o, d h)'Mi:lanll. fl~puhiltlon Sltudies 
Not. I Ne\% 'i m~k. Unitled Natlonl'. IDepltinlen of Intet'rllimla~l Ectonlomlic and 

1984 	 Irer'taphf(~l~tl , Ntc Yolk: holetd Natlion,..''h01,,.. 	 O..3, 

1987 l"l'llhtI\R IlRha ,rlli t flt '. . iI leti lI.'.l.t. Ildhm lfr omill , l is.h 
Naon,.lih a~n.ICaill~iIIIcllllc.111SI~Ii'h1t\ S1tl. 

of*Inlternatlionlal IFco ikl anld Social Aflajlr,,.


U..I)prilitl 15o..tl,1 lon sllIh.icd 10. Ne York: UnitCd )SIl~lliNatllil.(olllllrc No. 	 I)Cprtment 
.}''tr,,,4, No\+, 

1991 It ,rlId I',,l/a/tttI, t/,, I 99t0. I1olptttilto Sitntiie No. 120. Ne\%York: IUnited 

1990 Yeai,,,hoh ISS'A York: tUnited Nattionsl,. 

Nations,. Dept'ilmlinelw of Ilntelliiolnal F~~Lolomlk- andl Social Altirs. 
1992 C'htl, II.I/Mat SON+"' fill /960%t~ AJ IPafth,,t- loi IOlvehptm4 C'ottrte.%. New 

York: I liltl Natin,~,. [)t l' il ewll of FLOtl 0l lll anld Social] [)t. ehpilllil. 

U.S. 	 I)d'riolllnel.l Al ('K.III ltlTC 

1979 A eCmIplatioi"I .1t Irieit lic Icitttht /,esP . , 
e Ra l .2 CiptAr.. Illntrnltio~nal Rt,,tarch Documenll'lt No. 7. Was;l'hingtonl. D)...: Bureau of tire' (Cnms. 

vain tie Walle. F... and A.D). IFo,tcr 
19909 t 1)"rt/fl)'l- fi AI, I a.lt~ ..A 'wmiwnt and Prtospetis World Bank l'echnical 

Pape'r .'wnhelll 125. AUticl tec:hnical De¢partmet'n stelie,. Washington. D).C.: The 
Wolrld Bank. 

van de Walle. F,. an~d K. ('hntdci 
1988 The culturl rotol%. of African fe'rtility regimes. Pp. 2.2.35-2.2.52 if) Afth a~lnPoint

http:2.2.35-2.2.52


67
FERTILITY LEI US. DIFERI:NIAS.AND TRENDS 

[i.e ScJentificltlloll(tolllfrlltt. l)aAr. Is'). Liege: international lnion for 
Study, il IPupulkito. 

Veilkataciar a. K. 
Simplified birth rate estimtates under nionstable coltdaltions l)ti:otaphity 27(I):1311990 
!47.
 

hte.id 1). Krausha rWarict. (.W.. J,T. Jotwist n.6. (hl , . Ilhl 
%lliSiS,%,;m. II'I'll11,11 Stuhcs -|IN1:5-17.1992 	 ThF ,¢ 'lllnillo IC1,,_'l lanif,. 

I t'(2 .I.t Ill, 11I it ait/. ifa lr1/!andtFl 6titv ill Al it a, World Bantltk Technical 

Paper Numtber kitl). W\,tingiht. I). : The World Batik. 

Wtilkitle (irtltip oilDlemographic Lfect, ot k-totoill iand Sotatl Retcrsals 

t'mo S lida taI9 3 ip, t,,Iiqa/,t, Itl , , at p/it ,i t. Ii Sll) 111 K.rt1 andl 

i:nit l Sui SahiarainticA icai. 

WlnLt on.I).(C.: Na
mll I..(; 	 ii\. et . . C',. Panel on lie op ulatiottitin ) t t. l-

Couttedt tillop ulation. National R,earch Cunctlil 

¢ I C¢
oil Fait ,l"AIteim-l (CnnfraIcclill 
anti 

Working 	 (irimp 

199t3 	 I[ "nltr l~k Co]'lillllli'',I)IMI wl III.Sll-Sa'. attilAtl ta I.T. Becrtrand 


IiAca l:dentvi' . .le,
 
I uoall ).\n tunL.,i 

ittinjttil i't1 tt1atiti Na,tllRe,atrcht (ticti\l. ' hington. DC.: 
a.I. J ti\. ells. ia elon tie 'tp [tnit Sub-St t ihu Airai. Ctoma-

National
 

Acadtlli\ Ille"..
 

\ oVllmi!(Groiupl ht oll:iJl 


utl W 


onil e D~liiilltlIl A.dles.t nulItFelllil\ 

tl A11 lma. lhe'dsoe
I993 	 lwsh' ;lllil, ti.I l'l,/h, t ttNi/i' h i 1-SahttA,ala tL.t'Oilll 

l l c
 

i. t1in1C tillhe ulati. D a i s ifSub-Saharan Africa. 
C'ommiitteet 
atd I eh'niidei. i 

till ilopuliinli NaititmnmlR. carch COLHIlCt1l.WVashilionll. D).C.: Na-

Ihi ,
 

et laltik
 

tiolnal,Acatideni.i, 


\\tol 
lll ( II, ,I %t' Sl'i 111 Atl A. W l lIk Poilicy1980l 	 [P~~ipu Ill .1nllP h IIIStill , lit 0. d lirh 

D).(C.:Ihe Wltld Wink.
 

1988 1 I In l 111t~Iff, .
 
s+tud\X.\W ashillgttlli. 	 l ,
 

anl fll+l ./,1, 11 ,A\Vothl Bank Pollio' Stt;tld. W aslhilngton 

I).: Hie Wolhtl Batik. z hilngtonl.).('.;Thel/;llt t,/'l ( )IS/\ I"Sid,\ fi l l " . W asil1989t 	 A,Wl S "Ill II 

World Ba~nk. 
did,.h i hp~ 9 	 [el'chopliln. W asihill lln.Ilt)l~I 	 ;tl~ )"I . 61" ('11111-1IIdl1 /' hallh'.ge It/ 


I).(.: The \Vilh Banilk.
 

zaire 
' 1it /. l lo l. /1 . I'll ,.I i11)1 1114k'Iilphll '.i'id,
'e'l'lli'iv litl"l
Retl l slw l fi' 

Nat~ional lieilaStltlstiquu'.Kilnshasan~: [lnsliltl 

/.atlnia	 ' 
¢labia/h. 10S0t~l ,'Apl~iahm l Repi[t'. Volumlln¢1:1985a 	 Pp llllll allhd 1 I 01'lllHtotld t. CI 

,1('h00r 1( %ct~t . l+usilkll:ZIM/Phl I'P tt111110to1IIIAOlt#lw ll li d , I -! , ,nl C 

('cnltalStaitaiticl ()ice.	 , l 
Ad.lll l Reploli V'ohidin'.... 

III,/ A1,l1Mt tIcic/ and, hembd . Lusaka: (Centrail Stati.,ticall 
l98 1b 	 IPolplatll an~d /h ~ll ,/A~t//lal /1M) 

Voii.IV: 	 1'ciltthtt 

() fice.
 
zilu ib.m C
 

I98. I laralie: (CniruAlStat is[tical Of1Iice.NIinis-

Irs oifF~inianlce. PIaniilen . ollilient; Institute 
ndh'alth .Slic /qS
I')St) 	 Oip't"qi apllhl 'id 

and IDoe Cluhmnbia. \Ill.-

hl t 

Econoici , 

hirRetitli're I)evtahilll,tlit/W stitll' toil . 

http:hallh'.ge


3
 

The Proximate Determinants of Fertility 
Carole L. Jolly and .lanes N. Gribble 

INTRODUCTION 
Fertility levels in sub-Sjharaii Africa are among tie highest in the world.

As a iesult, recent fertility declines in a few countries have gained lie
attention of researchers and polic'niakcrs, and have renewed interest ill the
factors affecting fertilitv. As first outlined by )avis and Blake (1956). the
factors affecting fertility can he classilfie, into two grips: hackgrourld
variahle,, and intermediate or proxilate variables. The I'ornicr includes 
cultuLral. psychological. ecolnomiic, social, health. and environmental factors. 
The proxiniate deteritonants are those lI'aclors thal have a direct effect oiifertility. The hackgrotnd factors lperae through the proximate deterni
nantsnto influence fcrtility: they do not inflnence 'ertility directly.

l)rav, ion data Iro thle l)eiitgoraphic and Hhealth Surveys, ()lIS) and 
World Fertilit\ Snrves (\VFS. this chapter exanines the relative effects of
l'toi pro.illne detlerminants on ertility: imarriage patterns, contraceptive 
use. postpartll infecundahlility, and primary sterility. UIling the Bongaarls
todel of' proxilnate determiiait of' fertility, we examine how these lour

I'actors influence tile levels of fertility and ill ustrate diflfcrent effects of each 

('arole t.. Jolt%and James N. (rthhwt mrfeprogiran officer, for the coni'iiiiec on 1Poputaion.
Nalional Research TheN KennethCouncil. thank ttill for tiP lisilance in esitinating lhe 
nlteasure of tIhedegree of Lhildlearing otlit¢de miarliage and are also rateful for lii help in ile 
coiipltations. 
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factor with country examples. We also examine differentials across coun

tries for each of the determinants and coimipare the changes over time by 

comparing results from the WFS and tileDlIS ror those countries that con

ducted surveys under th' auspices of both programs. 

1)ATA 

The (tat1tsources for this analysis are the 12 DI IS of women conducted 

in sub-Saharan Africa during the 198()s and the WFS conducted during the 

1970s in Ghana, Kenya, Senegal, and northern Sudan. Only four WFS 

countries are examined-llose for which there %as a subsequent I)IIS. The 

M]IS core illStrumntBI1 gathered data oiltilesocioeconomic stalus and repro

ductive histor Ofr%fillell the health well as theirand of" their children, as 

experiences, in using health sers ices. The WFS also systematically gathered 

coMia"ilelC dlta On fterrilit\ and mortality in nine sub-Saharan African countries, 
izicltudine norlicr[i Sudanl. 

..\lolt4..1i Smkin isincluded in our analsis, it is important to note that 

the sur\ . a oulductcd illnorthern Sudan. a region that is primarily 

I' ih/u,%I! in andlquite distillc from the black Alricall/Christianu or anitnist 

South. v. ili, is more similar to tihe rest of' sub-Saharan Africa. Table 3-1 

prloside: information oilthe Sample Si/ms. criteria for being included in tihe 

saliple. and dailes of fieldw ork for the sulvey's. 

FRA NI F ORK 

Bongaarts et al. ( 1984) C nine major proximate deterninantseunnCmraile 
at theo fterlilitv societal le\el: 

I. marriage otru1iioll patterns. 
2. contriceptioin. 
3. lactational aimelnorrhea. 

4. postpantum absti nence. 
5. patholo ical sterility. 
6. induced aborti)n. 

7. frCluency' Of seXull intercourse, 

8. spOnti1leOUlS inlraltenile mtalility, aid 

9. natural sterility. 

cra th coe aind itle.\lthtiuIei tiis inilisi'l i irir ti dala 1illl tLiliesiioniiairesof ihe t)ItS 

lllLe CI a 1 r h h c .' \ as e illlied.%\ts. in s it ll l t qutlionit %\aas f oIsk;I1 Lt liiiueston 

tI ihc1 c cIIStC. II %%;IS'l ,L'.t[rt ohliain the inf rintiiilli lol imoitc ue'.iiion or i)Ilseall 

ililptil1lii p IeLCd1lrC. Sec l'chiical Notll t ie end of is eiapterlfor dtails. 



TABLE 3-1 Data Sets Used in the Analysis 

Countr% Ahbre.iation Time of Fieldwork Respondents Sample Size 

[)emo graphic and ledlth Surxex. 
Bod,,%,ana 
Huruhi 
(1hana 

Kenxa 
Liheria 
Mal 
)ndo State. 

Senegal 
Sutan.'" 
To"l'o 
l'anda 

Zim babe 

Nigeria 

BWA 
II)I 
(ilIA 

KEN 

LBR 

MII 

SEN 
SDN 
TG() 

UC;A 

ZWE 

AuguI-lDecenber 1988 
.\pril-Jul. I987 
I98ru ar. -NIax I985 

I)ecCIlhCr-.NIa, Il9X8-It989 
Fcbrar.-Juli. 98, 

Nlrch-Augu,,t 1987 
SL ptetnher-Jaruar I'S6- 19S7 
April-Julk 1980 
No\ eiihei %Ia\ I u,'8. I10t) 
Jt988e-Noeh l'J-8 
Sepie iher-Februarx IQ9X-I ¢989 
Sepretber-Janwuirx 1988- I ');' 

All %%omen 15-49 
All %%omen 15-49 
All o.men 15-49 
All xonien 15-49 
All xomnen 15-49 
All k%omen 15-49 
All vmlen 15-49 
All komnen 15-49 
Ever-married %,omen 
All xomen 15-49 
All %%onlen I 5-49 
All %xomen 15-49 

15-49 

4.368 
3.970 
4.488 
7.150 
5.239 
3.200 
4.213 

4.415 
5.860 
3.3610 

4.730 
4.211 

World l:ertilitv 
Chana 

Ken\a 

Scnegal 
Sudan.' 

Surxeys 
(;HA 

KEN 
SEN 
SDN 

Februar-MNarch -181) 
Auju,-Nla.xI 19"7-1Q8S 
NMax-October 1978 
December -,April 1978-1979 

Al97lAll x.omen 15-49 
All xxotne 15-50 
All oi11oen15-49 
E.er-married wkomnen ag. 50 or under 

6.125 

8.100 

3.985 
3.115 

*\VFS and DHS data for Sudan refer only to northern Sudan. 
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tld Potter ( 193) developed a model to quantify the effectsBongaarts 
of the six proximate determinants that in their analysis had the most inlpor

on lertility levels: union patterns, contraceptiot. lactatiotiallant influences 
amienorrhea and postpartulim abstinence, pathological sterility, and abortion 

)2: al., I)X4). The analysis in this chapter is
(Bonaarts. 18 Bonirts et 

bised Oln the Bongaarts ind Potter model, but does not include ahortion 

because reliable and comparable estimlates are not available for sub-Saharal 
Africa. 

The illodel irelates tolal fertility to total potential fertility reduced by at 

series of' indices, each of which reflects it, ieirtility-reduciue Cf'ect of i 

has I range between I and I for
proximale deterninant. Al indcex. \%hich 

Most of thle proximate determinants, is estimated (lactalional amenorrhea 

and 0)artlim abILstinceICC ii. joined into oneC indexi). An inmlCx value o 0 

has the strollcst etfect ol re'duceill fertility' (fertility elutalS ero): a value 

of' I has the weakest effect oil 'ertilit, (the prtxilai'l,determinant has ilo 
influential the proximatefertilitv-liiuitine CTect). The lower the index. the more 

detcelminant is, inIreducing the total 'ecUldity rale ITF), tle level of' fertility 

thiat would occtll ill the ableiCC ,tl 	 all of tile I)f00te determinants. Thus.
 

thht of ais inibi is oil fertility'. For
the proximate deterlliialls cin be 

CxilllplC, delayC nlry intO inarriac. use of, l'aiily planning methods, and 
educe

iproloiLCd hi a tfeCeding to postpartlli abstinence are 'actlors thatl 

\wuld in the ablisnce of these
I'ertilltv to levels lower Ihlan those that occur 

determipioxiimate deteriminanits. Belcw is aidescription oif th1 pi)ximalte 

1Csis. these inlueiLncCC 'ertilityl tho'0ugh
nlanlts used inl this al tIe wy 'c'tO'S 

inhibitine TI. and the computational procedure used to estimale the ildicCs. 

given ill the appenudix to this chap
([¢quations for deriving these indices are 

te2r.)I
 

Miarriage or Union Patterns' 

i single event inimany1ecais entry into marriage is i pirocess and not 

parts o1' sub-Saharan A'rica tsee Chapter -1). this analysis looks al the effect 

ill sexual union, rather than marriage per se. oilof the proportions of" women 
\%.ol ill sexlid union in a society inlicates

fertility. The pioportii wme a 

tme de ree to which women of' reproductivye age are cxposed to the risk of 

that all Sexual inltercoUlrse occurs withinbecoming pregnantif tone assumes 
arry early and there is little divorceunimlil). Ill populations where wonimci 

is very high. In many parts of' subor sepmralion. cx posure to pregnancy 

ofxihios anity'sis. "marriage-' refers moheing married ortiving in a
211lie conte il Ihe icr 

faiirly' stabhle union. 

http:I.I-R7l1.Iy
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Saharan Africa, wonmen marry young; medialn ace at first Ullion am11ongwomen ages 25-49 at the time of [IleI)tIS srveys ranMges' from 15.7 in Malito 19.7 in Ondo Sta e, Nige'i't. Although uniom dis.olution is rclativeiNCommonl, mlost womlen rcmiarry quickly, which results in a large propaort~orof ever-married women who are aCtually in a union (Mhlovi, IX8). Suchbehavior can be expe :ed to ressult in higi levels of fertility.
Illthe Btlngaarts inodel. tile inde\ ol tie proiporliot in 1la'riace orunion, ( , rs iinendCd to mCaSUlC the eIlect on fertility of the proportion ol'wollell illa sexual ulliol. lihe eti't ot, milriage or union patllte s (iI'erility is captulred as ire ratio ofItie average. rIutliber o"children a ailbears throughout her lfc (total f",rliiI rate or TFR) to tileiunielr silewould bea," it' sire " lirs cultered a union alage l5 and sta'eO illlial unionuntil age 5(,0tiotal Ic'.ililv -:ite or T'IF). C as tie value of Iwheil all1lwo,1 !Llrctie age treCin tulliOn a1rd is cqual to 0 when 

none ire illui(ron.

This fl'orilallioni issUnlcs that 
 all lertiliv occur- within marriao orunion. This assuiptioni ioe not hold ill liary Parts ot Subd-SlalilllAfiCria.where .slaltial prtotorisn s) births are reported by wolen iho describethei.rbeives as single or nrever married. which mlla\ resurlt in the calctlatedC, bein .reate, thai I..\ntlhropological studies i,lcatoconcept i,isrllliihot .,Iv [Ilt'4t :ipror 

that tIle \Vester
paradigil to he ill)

jpiied to all of' stlb-Saiaruin .rica. jnion i'inatioii iVay he ;air extendedpi. -,ss, arid birlhs ",.occtlir ot!side of' uinioi (Nee ('hapltlr 4: andl Working

(roup o tirlie Soci 
 l)vr:lmnics of' ,'dolescerl Fertility. 1993).The 'act that olliliaritll births occur ralses a problen Ior tlie li iloaaitsModel (which lBl ;larlrlsreclginied)'1. 1I irlrs to uinmrarried wollellexcluded irmi lic analysis, 

are 
the "'FR is underesliiared, but thle TMlFR isCStrrlillehl a.curelyl r. I tie oil rtleher han1d, th0s.ebiIhs are included illbollh. hl TI[R iscal,:uiilcd iClirat.ely,, but tIle es1imatlCd TMFR is inflatied,giving tie iliiipresJ.iil n that marriage paiterr s recC Irtilit), I\'b t nLich
greter I'lrctioii lhi is acltuall, Ie case.


lO c'inrtinrvil dli, pr'blelru anid to nai!tairi laCosisteint definilionotlier variabhles ill Ile lloruianrts" lnnrode :;Sing 
for 

womer cirrently in unionronly, we lhive, added a viariable ttle Inodel. This var''ab e, Al. tures 
(ihe,
ellect oilltal l iiliy oI' Ihirihs ii itside union. AlCalculated b\ isini, all relates total f'erlditybirnlhs ti til lertility l'ron usiing brir.s only (oW iien in uniln. ( .,a i ridil'id %ersililf l-'. r ' tile elctcaptI
 ol totalI'rti Iity of' leseci;ic observed uion patuL ,+.lid~C' Ire asSifilit iurin that no
births oCcur Outsiide ulliolls. The pro(LtIct of Al,, anid (' is C . tile usitaldefinilion ol" tire ei'Tl',:ts of" n i l i orrilI reiil ,dii litire l oilgaart 

To sunii;;arize., in muir Inodl, , can be throught ofi ,stileeltect ofbirths 'Is-iide union (n tolal fertilit) (thus a value of, Ai,, if 1.43 indicates 
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that the TFR is approximately 43 percent higher than it would have been if 
all fertility occurred in unions). C', can be th ught of as the effect of 
reported union patterns on fertility if births occur only in uniovs, and C,,, is 
tile combined result of tile fertility-inhibiting elfect of' unioln paitu. -nand the 
lertility-promoting effect of sexual relations outside union. The two new 
indices are related because, if all women were in inions from age 15 to age 
50, there would be no births to women not married, and M, would be equal 
to I (i.e.. there would be no effect ol ferlility) and CM would equal C.. It 
is important to note that Al is not a rei'tilitV-redlucinlg parameter of the 
model. ilt rither a de-ice to mainlain comparability across cultures in tile 
interpretation l other l)iramileters of the model. C C' . and M, are re, 

('11ported in the table-: only is shown in tile figures. 

Con traceptlion 

The proportion of women ising contraception to space or limit births 
and the effectiveiess of the conlraception they use directly affect i society's 
fertility level. li sub-Saharan Africa, contraceptive prevalence rates are 
generally low in comparison wili other regions of the world (Rutenberg et 
al., 1991). ThCre is alSo sutan'1,l.! tise o,f iadiliolNal methods, which are 
lot its effective in preventing pregnancy as ino.erll ncthods. 

The index of eonlr;'ceClllpon, C. measures the effect of actions intention
ally taken to reluce the risk of' co'lnctepliOl. C, equalls I if' no form of 
cOntraception is used and (0 if all fectind expowed women use modern ieth
ods thal are I(1 percent effective. 

Poslparlu Inecindlbility 

There are several pr "iices women can follow after the birth of a child 
that delay a subsLequenl pregnancy. A womian is unable to conceive after a 
pregnialcy until her i1o1m1l patern of" ofvulation returns. When sihe is 
bteastfeedin., tile length of lactational anenorrhea is determined primarily 
by the duration. iitensity. and pattern of breastfeeding. Moreover, ihi a 
ltlilber 01 sociCties, SeXual relations are not permiitted while women breastfeed 
their newborn children, which further reduces the chainces of concepltion. 

1nMuch of sulb-Sahalrll Africa, womiieii bre:tstfeed for long periods and 
refrain from sex al relations alter the birth of i child. Both of these lirac
tices are seen 1, itecos.y I1 preserve the health of the child amid mother 
(van de Walle and v\"11de Walle, 19,88). In imrost Of the sub-Saharan African 
countries analyzed here., the duration of breasifeeding was nuch longer than 
postpartum abstiience (see i".ble 3-2). lowever, substantial variat ion in 
boti practices exists within the region. 

The index of postpartum infecundability, C., estimates the effect of 



TABLE 3-2 Mean Ducation (months) of Postpartum Variables for Women Currently 
Married 

Weighted No.
Country Breastfeeding Amenorrheic Abstaining Nonsusceptible" of Births 

Botswana 19.2 11.7 8.9 13.3 932 
Burundi 23.9 19.4 2.4 19.6 2,306
Ghana 20.9 14.6 12.9 17.7 2.314 
Kenya 20.1 11.2 3.9 11.7 3,667 
Liberia 17.5 11.7 13.1 15.5 2.554 
Mali 21.5 15.7 7.0 17.0 2.101 
Ondo State 18.8 14.2 22.7 23.9 1.847 
Senegal 19.2 15.s 6.8 17.6 2,433 
Sudan" 19.7 14.1 4.6 14.9 3,885
Togo 23.0 14.6 17.2 20.1 1,804 
Uganda 19.1 13.1 3.0 13.4 2.654 
Zimbabwe 18.2 11.4 4.1 11.9 1.760 

NOTE: Data are national-level DHS. 

"See Technical Notes (at end of this chapter) on derivation of indices for a discusssion of nonsusceptible 
period. 

"DHS data "or Sudan refer only to northern Sudan. 
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postpartum amenorrhea and abstinence on fertility. When there is no lacta
tion or postpartum abstinence, Ci equals 1; when infecundability is perma
nent, C equals 0. 

Pathological or Primary Sterility 

Several studies of infecundity in sub-Saharan Africa have indicated 
relatively high levels, particularly in Central Africa (Frank, 1983a: Bongaarts 
et al., 1984: Farley and Besley, 1988). Bongaarts et al. (1984) found that at 
least 20 percent of women in much of Central A frica are childless at the end 
of their reproductive years. In parts of Central and East Africa. between 12 
and 20 percent of women ages 45 to 19 are childless. Lower levels gener
ally exist in West Africa. Clearly, such high levels of infccundity inhibit 
the level of fertility achieved in many African societies. 

Although infertility increasc;s naturally as a woman ages (natural steril
ity), much of the primary sterility (inability to have any children at all) in 
sub-Saharan Af'rica is caused by sexually transmited diseases (STDs) (Caldwell 
and Caldwell. I983: Frank, I983a). It is generally thotught that gonorrhea is 
the most prevalent STD affecting Af'rican populations. 

/p, the index of sterility, takes into account only primary sterility and 
not secondary sterility, which is the inability to bear a second or subsequent 
child. Calculation of is based on a 3 percent standard rate of childless
ness in developing countries (Frank. 1983a: Bongaarts et al., 1984). If the 
rate of childlessness exceeds 3 percent, /I, will have a value less than I, 
indicaing that it reduces fertility. H-owever, if less than 3 lr.rcent of 
women aged 4(0 to 49 are childless, then /i, has a value greater than I, which 
indicates that levels of primtary sterility aie lower than would be expected in 
a developing country. It is di fficult to interpret such a result in the context 
of a proximate determinants analysis because it suggests that low levels of 
primary infecundity increase fertility. When calculating I with the data 
used here, most of the indices were greater than I. As a result, the index 
was omitted from many of the figures (see further discussion below). 

Summary of Model 

Each index outlined above (except Ml,) acts as an inhibitor to fertility. 
The observed fertility rate (TFR) is equal to total fecuMndity rate (TF) multi
plied (generally reduced) by each index: 

TFR =TF. C, C, -Ci . I P 
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..................................
Pathological Sterility 

Postpartum 
/ Infecundability 

TNMF Contraception and 
Induced Abortion 

TMFR N, 
Marriage 

TFR 

FIGURE 3-1 Relationship between the fertility-inhibiting effects of the proximate 
deternminants and various icasures of fertility. 

Proximate Determinant Indices 
Cm: index of inarriage 
M: effect of hirths outside unions on total fertility 
C'u: adjusted index of' marriage 
CC: index of cont racept ion 
C,: index of postpartum infecttndability 
/I: index otf sterility 

The model can also be shown graphically, as in Figure 3-1. The col
utun, which represents TF, is divided into five segments. The solid base at 
tilebottom indicates the observed total fertility rate based on the reportednumber of hirths occurring il tie four years prior to the survey. Moving 

upward. the height of the next seglClll itldicates the level ferlililv would be 
if all women were in a union during the whole of their reproducti, e years 
(the TMFR). If no wonien in union practiced contraception, observed fertil
ity would rise to the top of the next seg-ieti. This height repisents the 
total natural marital fertility rate (TINMF). The top two segments of the 
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column indicate the effect; of postpartun infecundabi lily and sterility. The 
height of the column indicates the fertility level one would observe if none 
of' the proxinate determinants was exerting a fertility-reducing etfect (i.e., 
if all the indices wcre equal to I). 

ENIMPIICAL RESUL'I'S 

National-Levcl Resulls for ])1iS Countries 

The national-level results of th ,'roxilate detlermin.:nls amly: Sfor the 
DFIS countries are illlstrated inl Fi ure 3-2. The index of primary sterility 
is not included illthe graph because 11any of the values are greater than I. 
(The actual numLbers used in the li!,urce are reported in "l'able 3-3.) The 
height of the columns estimates tile rate (TF)of the nationaltotal fecudlltity 
population ol each Country. The colulmlls vary illheight, hut fall within the 
range of* 12.9 to 16.5. basicaly within the theoretical range (i"13 to 17 
suggested by Bongaarts and Potter (1983). 

Births per woman (log scale) 

10 
8 

6 

4 

3 

2 

BWA BDI GHA KEN LBR MLI OND SEN SON TGO UGA ZWE
 
Country
 

Births (TFR) 03 Union Patterns L-1 Contraceptive Use M PPI 

FIGURE 3-2 Relationship het. fcrtility-inhibiting.cu th, ellects of' the proximate 
determinants and various measures (,l' fertility, by coUnltry ('r cOUlry abbrevia
lions, see Table 3-1. NOTE: PI: lPosipartuil il'ectindlbility; M1IS datalfor 
Sudan refer to only niorchern Suldan. 



TABLE 3-3 Proximate Determinants of Fertility 

Measure of 

Countrv 

Index of 
Marriage. 
-'C 

Adjusted 
Inde\ of 
Marriage. 
C"mM, 

Births 
Outside 
Marriage.. 

Index of 
Contraception. 
C, 

Index of 
Postpartum 
Infecundability. 
Ci 

Index of 
Sterility, 
I 

Model Estimate 
of Total 
Fecundity Rate. 
TF 

Observed 
TFR 

Botswana 
Burundi 
Ghana 
Kenya 

Liberia 
Mali 

Ondo State 
SeneCal 
Sudan" 

logo 
t,,anda 

Zitnbabwe 

0.87 
0.80 
0.85 
0.86 
0.93 
0.99 

0.83 

(0.90 
0.68 

0.87 
0.92 
0.81 

0.46 
0.76 
0.77 
(173 

0.75 
0.95 

(.81 

0.84 
0.66 

0.82 
0.77 
0.73 

1.89 
1.06 
1.11 
1.17 
1.24 
1.02 

1.04 
1.07 
1.03 

1.06 
1.19 
1.12 

0.70 
0.97 
0.93 
0.80 
0.94 
0.98 
0.96 
0.97 
0.94 

0.94 
0.97 
0.63 

0.63 
0.53 
0.55 
0.66 
0.59 

0.56 

(.47 
0.55 
0.60 

0.52 
0.63 

0.66 

1.0(0 
1.03 
1.02 
1.01 
1.00 

0.99 

1.03 
0.98 

0.99 

1.02 
0.97 
1.01 

13.0 
16.5 
14.3 
14.4 
12.9 

13.1 

15.8 
14.0 

12.9 

15.3 
13.6 
16.3 

5.. 
6.9 
6.4 
6.6 
6.

7.(1 

6.1 
"0 

4.9 

6.6 
7.4 
5.5 

NOTE: Data are national-level DHS. 

"DHS data lor Sudan refer only to northern Sudan. 
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The data from the DIIS in the mid-1980s show that the TFRs range 
from 4.9 in northern Sudan to 7.4 in Uganda. lotswana also exhibits a 
relatively low level of' fertility. 5.0 births. Mali and Bltrundi show relative 
high levels of fertility. 7.0 and 6.9, respectively (see Chapter 2 for further 
discussion ol tertility in sub-Saharan Africa). 

Marriage 

The first proximate determinant estimated is the eftect of union or mar
riage patterns on I'ertility (see Chaptcr 4 for a discussion of marriage data). 
iV/,. wkhich describes the ellect on total fertility of births outside union, 
ranges il these pOl)altionS from 1.02 ill Mali to I.8) in Botswana. This 
va.title indicates that in Mali, erv little childbearin occurs outside of"union 
(only 2 percent ol"the fertility ill lfe TFR occurred outside of unioll). ]olswana, 
on tile other hand, shows athigh level of fertility occurring to women not 
currently in tinion. 'ithe TFR %\ereestimated by using onl' births, in union. 
it would be 89 percent lower than the level observed when all birthIs are 
considered. 

In poptulations %%here .1 is large. (',,. which captures the effect of 
union ipiltlel1S on 'ertility under the assumption that no births occur outside 
of unions, \aries substantially in comparison w ith ('. In settings where 
much childbearing occurs outside of uoan, the inhibiting effect of' unon 
pattern alole ol fertility is underestimated by ( (i.e., ("'1 is higher than it 
should be). ill [Ottskala. f'or example. C' is 0.46. cotmparcd to a C,, value 
of 1.87. (As explained in the description of' the framework, the lower the 
index, the greater inhihiting effect it has oil fertility.) The valle Of CM for 
Botswana suggests that utlion palterns (relatively late age at marriage and 
substantial proportions of \%omen not ill union) have a large effect ill reduc
ing fertility. In Mali. because most childbearing occurs in nition, only a 
sinall dilference is olbscr\ed htevccl ("' and C' . Sudan also has it very 
Iow 4, value, alnd conseqncntlu . the values of' C'. and C' are \,cry similar. 
Although part of the 1low value of' the C',, index I'r Sudan can be explained 
by rising age at marriage and increasing )roportions of womten iever mar
ried. part of the difference ni\ be explained by' the way in which tile TFR 
was calculated (see note 2). Keva. liberia, ad Ulganda hal\ve substalntially 
lower (,, index vales, reflecting the effect of' union patterns Ont fertility. 
These countries also have correspondingly high 11 values--greater than 
1.15- indicating that a relatively large amotot of the fertility cotntribuitilg 
to the TFR is outside of' union. By conltr(,uil f'or childbearing outside of 
marriage, the reductive effect of union patterns is much stronger than indi
cated solely by C (as evidcnced by the C"M values being lower than the Cl 
values). 

http:I-ER7T1.1Y
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Contraception 

The Second index C evltteS the influence of contraceptive use on 
fertilitx. This l'aclr qluantilies the difference hetween the TNI:R and th." 
TN 	MF.

In general. co.ttracepti\,e use in Sth-SahM;t Africl is l.w. ;Is reflec'ted 
ill C I. \v\er. the inde\ values r Kenya,valties close to ll 	 'h, Botswana. 
and 	/imhah\\c are lto\er. rclalti e to other Countries, idicatiu that crtlltra
ccption pl.\s a more itnportant role in limitin lertilit\. If Zir alnhaxe. lor 
examrple, tile( ofl0.03 rellects a relati\,cl\ hihir coritraceplive prevalence 
rate 	ofl4. , percent and a Iairl\ elieftive irretliod thi\, with 31L0 percent of 
,,,on.it iuirt pills,. 1. I 1cr't using the 111). 2.5 percent usine sterilita

tioti. arid X.4 percent usin, other nosll\ tratliiotral ) Metlhods. 
Buriundi. alli. ()rrh State., SeriCal. ard te-anda Iltae relatively high 

( \alue',. all srealr tlhil .9, rele tirig ',er\ Ios, cotnttraceptise preva
lerice rates and inelCtive toelrlod rine,. For eCailple. C'in lMali is (.98 
hated Oil i COrIIa'clt)le prenetic Of 3_1 peicti. v, ilh most \otrlileri ttsing 
tradilional !,retitOls. Because tie indes o1 co.tntrcep;tIlliol is SO cIose to I. tile 
TNIFR an tle INNMIF are almost identical. indicating that fertilihv in Utlliot 
is close t'., the lesel that wotld esist itt the ahserce oft cottraceplioti. 

Postpartum 1ffectntdahibitil 

Analysis of, tire tieati drtirl'r 0l breastleedihe, atrInnorhea. ari ahsti
nlice atllOlli woHIrtl ill Utllitol illdit'tS that Irlese posipartutt practices last 
suhstairtiallv lon~e thIran in iiani parts ol tire%,orld.altlhoth there is con
siderahle reuional variation (Mllovi. 1988: ;in de \Valle atnd ()tride i, 
1988). MeIan duratiotn of Ireas~tf'ediin raics frort 17.5 riroriths in Liheria 
to 23.9 110t1tS iti 131unurdi. Mean duration ofta stinence varies from 2.4 
mtonhis itt Burundi to 22.7 trorlthis in ()rtdo State. These durations translate 
intit relativel\ lotg periods of" ollsuscepltihility al'ter childhirth. particularly 
ill West Africarlcountries. (See Table 3-2 for rlatioral-le\ el estimates.) 

The third index C' deronstrate ,, tile ellect of such lting p stlpirt ti 
ritMtst.icptihle permids til fertilit\. In Otdo State. C, had the largest lertil
ity-redLIcin, e fleCt of1alltirelprolximate+ deteriirat,,, s.ilh ;I silue of 1).47. 
The index hririarily reflcts., a vr olOtp,tM'artotrn ;rIstiIIeice.lottg pri-hd Of 
22.7 ionth,, (tire o* all tire)lIS Ipthl:lltitr, 	 whichltret contsileed hree), 
ontribtted cratl.\ to ainriontuscelt,lible period Ol 23.) mroths. Tlhe,effect 

ol" lis inde\ otil ertilit\ is to reduce tire average nuuiti erto births per 
wotani h 8.2: that is. if potlIartNimi b,'eastfeediri atid ahstinence ceIsel. 
tlie averaee observed total fertility raIt '+mild inclease., 'u'ri.\ /aril.s , by 
8.2 	births. 

Many colontrie. also tave low vallues otf C. (.56 and les.,): Burundi, 
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Ghana. Mali. Sene a. and logo. Four countries (1OtISxMxn Keui a, glianda. 

and Zinllh e ) haVe ilidCX values greater than (.001. indicating aIless sii.

iftiicaut iitluenctCC 01 poitpart nulri,,lepliilitv oil reducing. litilIt. lhreetrlul 
ol these courtries--Bots\.%ana. Kci'a. aind Zjnhna;lme---llo exhibit rela

tiVclv high IecixS1ol :o0IracCpUi\c Use. 

Pathological Stelrility 

The fourth ihdex I is the indeCx 0f inn'Oullltar irili.'illdilt or pathrologi-

Cal sterilit. "lhe proportion i' xer-nllarried x\, ec .( to -P1 \. li areelnCll 

childle,,s raeo lr1ii 0.8 pelccnt in ()11dmStle to 5.2 perce,'nt itl I eanda. 
Altur ether. lxxer thain halt iii the corintrie" exhibit proporti s clhildlcss of' 

greater thalln 3 p rcent. tlre .r\ C ~CaL hic-d for iad," tL'Ipii,' contll\. (; ,en 

this I'xtilt. it ii+L s it.iirilli Cd I ! all . ie i f" peILk, rtCl,ttrnlit\ is toi 
,e . a'itrtir5 of nIMIhtIIi iterltCirI 

patholhll"ix.al ,terlit\ iii ,ul-Sallaraitr .\lrica. I 'mx i_ ci. C,entrarl Aflricar. \%here 

lhe liih.' lW ON, oh inlcrn'til'di\ tre r. loted it) exst l',,e aid (.'ad 

lit'l all tiiilat I 10 t+l COlICliIIli l ( th C o11 

oale. 

i9J72: lranlk I93a.h). i, IIIIiItciiLlcpc",itil i Inlil )IIS thu', fl. and child-

IlCx SSIiN ll1at thel I i nritMIl \ , oi1nl x.11tot, not xa.llt I Ct 1.1t.\cal 
te\ ii\c b rnIl no childrcn (Il'arse . 1 tI) . 

Ile a cra.l.c of 3 p eri.t as.d on x ( 1ikh\ l-~itik ( I .Ia . .. lit tlxcs 
data sources puiblished ill [hc I900s aind 1)70, Ito ltertninc lie lieralcic%. 

oh' childllsiles anioin %% ,,cs 45-4). Ie, arid leslc I I98N) ri01otomnci Fia 

thtll a large pal Of thc illlfrtili\ ill ,ubl-S al-lr .\Iricr I, tie reSHtlt of 

infections (x'\nall tranrsmriitted dieCases ) t1r,t can l' trtICd xilh antiint

ic,. The i aillihilt, frlltibrotiL'x 101 the Ir tilllIC t Otlier ill liCOf tlMou 

diseases llix lic. c rluced th pre'vieice of SI)'D ii tie I1950s aid 19t00s. 
thts Itduciio lec, i (11 illtrtlit, iiioii xxnlrrill aest -4-)9 in the lte 

l)%Citl. tie CIfc-i Id o f lic iinlC\ is SrIAll. %%itI tIh uI ateCxt clIect ol-

Ncix cii in carkiia. There, the ide\ %ax (0.97. indica:ting that piiiar steril
it\ rCdic'Ced triiiix b aniawmc of only (.4(1 birth per xiua. 

Iilterlpret ing~ the Results 

(',iiig tie proilrite determriiniant, and lata frorlir tie W S aid I)IIS 

\iclds latioial-h.\el Il estimiates rarqcin tromt 12.1 Ito 16.5 Isee Tables 3-4 

arid 3-7r. tloirlt nt Potter Il1983 indicate thai estinaites for mnrost 

pouulation fitroit 13 to i7. xxill air acraoc tf 15.3. Th TI: \alhles 

tr the t0 pOptllutll i x', (-\aili ilCd ill ti chaptCr axCra, 1t)1 1-1.1, IMlrroreoC 
than i hirth imr.cxr on axc rac per xxoiran. This uile\plailcil urieC'ice plus 

sorie ritlrliiloical hiaC iriherent ill Ie ilxiriate dCriLraitisin Mordel 

poilt to tiledalcr (tl Iakiri,- these exlirllaes tio lilcrall. 

http:patholhll"ix.al
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TABLE 3-4 Proximate Determinants of Fertility by Age of Women 

Niaure of 
.'d U tIti l Birth, 

Index o fl Ind \ of ()tll 
Countr\ %arrt.i-c rriage . N iltrtae. 
and A e "" 

Naional (1.417!46 1. 
15 24 ffX3 o,24 3.4ff 

(5-34f.12 ff.57 1.63 
05,411S7 ff6,1 1.42 

Burundi 
National 11.80 ff76 1.016 
15-24 ff5 1.51 I HI() 
25-34 ff905 1.( 1.06 
35-49f ff.. f85 I.4 

Gfana 
National (I.S 0.77 1.1 I 
15-24 0.71 0f.60 1.2ff 
25-34 f.95 f.89 1.07 
35-4) 0.90f ff84 1.07 

Kena 
National O.S6 0.73 1.17 
15-24 0.75 0.5o 1.35 
-5-34 0.94 f,85 1.11 
35-41 0.92 (.86 f.18 

Ink\ of 
(ontracept 

( 
lon. 

Index of 
Postpatul m 
Ifckundalilmt. 

C 

Inlde\ Of 
S terilt.. 

I 

Model Estimate 
of Total 
Fccundil' Rale. 

F 
Ohserved 

TFR 

p 

10.70f 
(.78 

.67 
1.70 

f.63 
0f. ( 

0f64 
(.03 

(1(1 
I 10f 

1.f.0( 
1.111 

I3ff( 
4.3 

.5 

5.0 

1.7 
2. 

1.3 

.97 
(1.98 

.97 
0f7 

0.5 

ff53 

0,5 
0f.51 

.01 

13 

:.f3 
1.03 

16.5 
5.4 

6.1 
5.1 

6.9 

1.6 

3.1 
2.3 

f.93 
f).'5 
f.93 
0.91 

(.55 

0f5" 

0.57 
(0.54 

1.12 
1.02 

1.0f2 
I.2 

14.3 
5.3 
5.1 
4.0 

6.4 
I.() 

2.6 
1.8 

11.8f0 
f.87 
0.79 

11.76 

f.66 
0.66 
ff.6S 

0.64 

1.01 
1.11 
I.01 

I.01 

14.4 
5.4 
5.4 

3.5 

6.6 
2.3 
2.7 

1.6 



\ i (.93at 1"l 

15 040.) 
25 1).95 

41
)15 11.Q5 

Mah 

Natliral ((.9s 
15-"4 09 , 
25-3- ((99 
15. IQ ( 1) N 

1 )lmhit .lel 

Rci'mltiI I) 

15-24 (,5(, 

25-34 (1') 
4t35 (11 

N\atioial () t(( 
15-24 (81 
25-31 0.t1 

5 4') (.95 

Northcri iIIWS 

I5-24 (1.44 

25-3 (81 
5.4it ((.,,7 

NIlinnal 11.S7 

15-24 1).74 

25 34 ,,5 
35-41) (.91 

0.75 
0.61 
(.83 
082 

((.45 
0.44 
0.97 
0.05 

0. S0 

(.52 
11.9), 
0113 

(1."4 
0.71 
(.)1 
1.9)2 

(.06 
0.43 

(.74 

((.85 

O.,"2 

0.66 
().k2 
(.S 

1.24 

1.48 
1.14 
1.I5 

1.12 
1.04 
i 02 
102 

1.14 
1.()() 
1.12 
1.03 

1.07 
1.14 
1.14 
1.13 

1.13 

1.0(3 
1.03 
1.02 

I.(6 

!.11 
1,14 
1.03 

0.94 

0.96 
0.93 
0)4 

0.98 

0(.118 
(.9K 
09)9 

0(.J( 
, 

0.9's 
0.95 
(.96 

0.97 
(0.99 
0.96 
0.97 

0(.94 

(0.916 
(0.93 
0.93 

0194 

(.96 
((.94 
(.94 

0.59 

0.58 
0.60 
0.51) 

1.56 

(.57 
1.56 
(.55 

1.47 
0.4, 

1.51 
(1.42 

0.55 

0(.54 
(.57 
0.55 

(.6(0 
0.1 
(.,0) 
(15 

t
) 

0.52 

0.52 
0).54 
(1.48 

1.00 

1.00 
1.O 
1.0( 

0.99 
(.99 
(.99 
0.99 

1(3 
1.113 
1.103 
1.13 

(.t9X 
().118 

1.9S 
)(()s 

(.99 

0.99 

0).99') 
((.ti) 

I.((2 

1.02 
1.02 
1.(2 

12.9 6.7 

4.7 2.4 
4.7 2.5 
3.5 1.8 

13.1 7.0 

4.6 2.5 
5.2 2.8 
3.4 1.8 

15.8 6.1 
5.6 1.5 
6.0 3.1 
4.11 1.6 

14.0 6.6 
5.2 2.2 
5.4 2.7 
3.4 1.7 

12.9 4.9 
4.9 1.2 
5.3 2.4 
2.7 1.3 

15.3 6.6 
5.4 2.1) 
5.3 2.6 
4.7 2.0 



TABLE 3-4 (c"inueIj 

Mfeasure of' 

Countr% 

and AL'e 

Jude\,of 

N1.irri. 

l 
Adtridd
hild,,"of 

i Marria.. 

Birihi
(}utlde 

Mn ti-ic. 

Al 

h1ide\ of 

(ontracepti. . 

lIsde\ofPo',tparminl 

Irtck:undabiljt.. 

Inde\ of 

Stcrilmt.. 

/p 

Model Esinit i ateo)t"Total 

Fec undi.m Rate. 
TF 

Observed 

TFR 

National 
524 

0.42 
1.1.8, 

0.77 
(.69 

1.N9 
1.25 

1.97 
()99 

0.01 
0.64 

1).97 
0.)7 

13.o 
4,9 

7.4 
2.6 

25 4'; 11,7 0($2 I. I.6 (.4 1.57 

I5024 

25 -4 

1(, 
Il¢iti 

,0 
I 

e 

0.73 
0.54 

0iI ,5 
.5S4;(($3 

1.12 
1.27 
I1(7 
1.05 

(.63 
0.62 
0.56 
0.71 

IV66 

f(.60 
0.68 
0.71 

1(1 
1.1 

1(1 
1.0 1 

.. 5 

16.3 
6.8 

6.9 
3.2 

I .8 

5.5 
I., 

2.3 
1.4 

N()-I::l iiai Ic ti ,,ual-le.ejIIIS. 
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]'here are several Iactors at .ork that could he aflectini the reliability 
of' our estimates. ()ne is errors inthe \VFS and )IS data. Although both 
of these survey progralis ,,rc highly professional operations, the data sets 
for sub-Saharan Africa do cotlaill repr-tCrling errors. Statellents regarding 
ae al liarriage. durationl of postpartllim absinence. use i' contraception. 
and Current al are often apploimiale. For xaiipfle In niole tanllhall of'e 

the DIIS sur,.e\ s flr Nul-Saharii Africa. less than 50 ltciceiti ofItlhe .ollell 
inter,,ieed vrc able to ee their date of birth (Institute for Resource 
l),eloplnelnit. I ,190). In all the African surves \VIS and MIS). there was 
considerable a eThipu ((ioIiiii .tal.. It)5; Institute lor Resource )e
velopuint. tt90). 

The seconiid ta~ l to consider is hiiises %ithin thle plrinlate delerli
nills mIodel. Mieiken 1lt11 and Reins lt92) both find that tlte nillodel 
I)odLCes \el\ 2ood estilIIL's under the assumption ol rainildom use of coin
lraCellioll. Ihsu'xe., Riilis finlds that ,ilh nollirandon use of* coltllracell
lion. \\hich is morel ikel he llhltha omen tend to use cotameption (Ic
pendiiig on their fannil\-htil,.ht plans, [lie e"iiliates pronduced, e\cCplt for 
CC are less accuratle. IIIparticular. the model ).rf*rilS luiorl> x,hel \\,Olllll 
use cotllaceptioll to sltop rather thanl110 ',toiCC hirilhs. MlIen there iS dlaxCd 
inarriae. and heii c'ntr;ccpi\ . is,, pr\ill te oldestus liost ill ages 
(,Inch happens .Mhen lar"pe taiiilis .ii solt. 

In ,tnl-SallinrllA.\llicil. oliie lmorue t cu'ouiiitiouns lalin of th es \istiul I 
countries. I:or _x iileph. , piressU'.Niil indicate a stopping patI)lril ratios 
tern in K .'iia ()IIS: sc ( clu 2): ill suilie of, tlhecun ties. parlicularl] 
those %kll]ithlh, ctllt-ac'Clli\e p~r.alulnCC rate,. coIIrac.'e.pt\i\ use iNcoCncn
rilletillihe Oldest age 1o'011p]: son dal.s otl'iisl union lreand inl cntlllttil",,. 

r'lativel, late. 
A third fach not accounted folin our applicatiin of tie model i the 

inicid,.nc. of inducedl a1bortion. Altliliei h l and 'Oullaril cross
naitional elimlates do uhl e\ist for sulb-Saliaruin .\Irica. there iS liiih.itd C\i
deuce indicntiie, thal aboronl is substanlial in SOnic recions. The lfailulre t 
icoillrpo ate ahortioll the \% oi asses,,Illl of llixill lodel ill alect , lhe rel 

Iiitl)MItaMi+Oof tIne frtili x-inhlihitiin xaiiaehhs aid the etimationl ot TF 
(x.Iich \Nill nide ,linl lt l inllnre , ttOuftolliOll rtes. ( ti ',l le hlCh 

(It)88 . illa wx c of the tin iOiuitO l. nltt's tliil sltLdies Comnlx, lilerllnu 

d i vitLin iti It 70s itril\ ),(s ,.llts,,nini thi+i,,itiinsltmln lite an It i hiospital 

cnilpli'ati.itns.. hMlaitettienotni She nmtes 11it .thnuuLiilhii.h li. C data SU:U-

e"I tal nl JIi iate petunmIu ldlLil Orini ll
cite. litl1tibCr ti +iihmu1iht. 
Datioit uuhatin hllnn Inhill tlniut icun iburtllioun ,n rii.'I x ulln that lli he 
ftairl, ciomm l (\\uirkinnc Mii Sucial -\thde",t.'unnl (GIl'uin1 tine I)', Ilhtli", t1 l"I
lilit'.. II1x l. te haI innollil lIs ilsou dIWO ). .xe NmI studies inditu.i,t pla iw.n. 
b, old er i erld x..nllicl. The .,ll-x, dlta (In exist ) ,IIiiial ihM lriNI Il 
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underestimate the prevalence of abortion becau;e many women who have 
had all abortioi deny it in interviews (Coeytalx, 19,88). 

Summary
 

In all of the DI)S sub-Saharan African populations in':luded in this 
analysis, except Zirmhabwe, the proximate determinant having the greatest 
fertility-;vhihiting effect is tile postpartum nonsuIsceptible period. At a 
nirninim. observed fertility would increase by 4.8 hirths inl Botswana and. 
at a maximum. hy 8.2 births in ()lndo State in tile absevc,.. of breastfeeding 
'Ind 11ostplrtiln abslif1en1c. The practice of" spacing chidren for ihe health 
of tile child and notlher still continues i,, exhibit a 1i,:wcrful fertility-reduL
ing effect. 

[be second nmlo;t po'erful proxitmate determinant it inhibitinge fCrtility 
is inairiag,. paltt'll' (Wl,). 1-or all popuilations excCpl Bol.wana,. Kenya, 
Mai, and Zinilabve. uniolln patLiris are more important Ihan contraceptive 
use in reducine fertlitv. llo\,ever. when controlling for the effect of births 
alont1l wonert ctrrenl\, not mar'ried, the effect of union patterns, C" is 
-ven greater except in Zimbam'e. In Mali. tie rcductive effects of uniol 
patterns alld contmraception are approximately equal and botl arc very wveak. 
Tile use of contraception, in tie three countries where it has a stronleer 
effect 0n fertility than union patt'.rils (based on C,,,), reduces observed fer
tili,.v by 2.5 births in Bot:,vana. 1.9 births in Kenya, and 4.0 births in 
Zimlbabwe. 

)if'ferentials for DHS Countries 

Colparisol of the proximate determinants across atLbpopulations helps 
illuminate backfground factors that underlie fertility differentials. For ex
ample, observud 'ertility is generally higher in rirral areas than in urban 
areas, and the proximate determinants provide an understanding of what 
behavih ral or hiological factors are associated with this differeritial. In this 
section, we examine differentials of lhe proximate determinants of fertilify 
by age, residence,. arld edLcation using MIIS dala. 

Age 

Age is divided into three groups: 15-24 years(youngest), 25-34. years
(middle), aid 35..49 years (oldest). Tible 3-4 provides estiriates across age 
groups for all the colrntries studied. In most countries, inarriage patterns 
-ire the prilary factor that distinguishes the youngest group from the middle 
and oldest groups. C and C',, have the strongest fertility-reducing effect 
during the younger years (lure to entry into union. The later the age at 
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marriage and th larger the proportion ol1never married, the greater is the 
fertility-inhibiling eflecl Of C', Or C' In the middle and oldest groups.. 


marriage patterns do not inhibit fertilit as much as in tle vounoest ages 
because most women aire married 'y aLge 25. and marriage dissolution through 
widowhood or divorce has little elfecl. 

Interestingly, in live of the populations, contraceptive patterns have 
their greatest r::ductive elect in the middle age 11o.r1), the years when 
childbearing is at it,, Contraception has the second greatest 

. 

peak. effect in 
the oldest age group. In the Countries where use ol' contraception is high
est-Botswana. Kenya, and Zimbalve--pmerns vary across age group. 
Bot-wana follows Ihe gieteral pttern .UiSoutlined. In Kenya. contracepive 
pallerts have the greatest fertility-inhibiling effect in the oldest age group, 
followed by the middle age group. In Zimbhabwe, the strongest effect is in 
the middle age group. flfet'.ved by the VOungCst 'ge group. 

In most o1 the countries stuLied. the indcx of l)oNtpiirum infecundability 

varies less across age g:'ol.IpS thanII do the indices of' marriage (C" or 
C' ) or L). hI, o the pritc-Rtr seV of putlatio ls. po(,tpartltln 

tices have their grelest effect illreducing fertilily in the oldest age group, 
indicatine that vouclIer \%omen are hreastfeeding and abtainine fOr shorter 
periods 'han are older \,,omen. Il five countries. however. posipartulll 
inlecudalbilitv has its rcalest ef'fect in tileyoungest group. 

Two examples, shown in igure 3-3, illustrate tie differentials in fertil
ity across age groups attributable to tileproxiimate deterllinant . 

Ondo State, Nigeria ic ItRs b\ age group in Ondo State are 1.5 in the 
you1cet group, 3.( in Ihc middle group. and 1.6 in the oldest group (for a. 
total 'IFRof' 6.1 acros all age groups). Marriage is almost universal within 
the middle and oldest ro ps. Among the Youngest group, marriage is far 
less conmmon and occurs at a relatively late age (ihe median for those aged 
15-24 is 19.7 ycars). 

The iimdex of* contraception does little io reduce fertility in Ondo State 
beauCs ccmitraceptive pre'alence itiall three age groups is low. ratnging 
from 4. I p rcent among tile youngest to 7.7 percent among the oldest, and 
method use-el'ectiveness is low. In all three age groups, the index of 
p)stIirtum inlecundabilty has the strongest effect of the indices on reduc
ing TF. Thus, the variation iii fertility across age groups in Ondo State is 
attributable principally to different marriage patterns. 

Zimbabwe Fertility lvels across age groups inZimbabwe are similar to 
those observed in Ondo State, but contraception is the major inhibitor to 
fertility. Marriage patterns have a smaller fertility-reducing effect in the 
youngest age group inZimbabwe than in Ondo State. Even so, marriage 
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Births per woman (log scale) 
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15-24 25-34 35-49 15-24 25-34 35-49 
Ondo State Zimbabwe 

Births LSJ Union Patterns [ Contraceptive Use F PI 

FIGUPE 3-3 ,clati,Ihip between 11 fertility-inhibiting cttects of the proxillte 
dlernin itnts aud varioi. i,easures of' leiilty by age. I'r Otido Stale. Nigeria and 
Zimtbabwe. N()ITF: PI: IPostpaitiiun infecundalil it'. 

plltterIs illZiillbaTbwe reducC fcrtilitN inore illeach of the age grotips than 
they do in lOstW, )IIS popilt1ions. of the oilier 

Contraceptive use is rlatively high in Zilabwe. with prevailenices of' 
41.7 percent in the youngest grtop. 50.5 percent in the nmiddle group, id 
36.1 percent in 0ie, oldt:i group. Coiseqtientl.'. has the greatestIN% efluct 
on inhibitinu fertility Ior each gie_!1group of llhe proXilalte determiiants.il 


Fiall'y, (',has its laigest inhibitive effect alnong the yolnge;'St gl'OuL, 
correspittli to a nonsusceptl)lible period Of' 14.7 nioths. This samlle pat
tern was tobserved in I'0111r of our other stud:, populationS. 

Residence 

Fertility tends to be higher in rural areas than in urbtn areas. Resi
(fenl'ce nmuli-.the istrong effect oil fertility by inflencintg a \onlat's val
ties, how she spends her tain, and her view of the world (Zeidenstein, 
1979). \Vohcii in rural ireais may \an larger fatiilies to en.sure that Some
one will help with dotmesuic and .lgriciilUrl activities ad provide financial 
Security inold age. In trltn iareas., women may begin to limfit their fertility 
bcalse of the costs associated with childbearing. Living in ai urban area 
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may change women's values as they are exposed to the modern health 
sector. family planning, and more Western attitudes (Acsadi and Johnson-
Acsadi, 1990). 

Table 3-5 presents results of the analysis of'proximate determinants by 
residence, which are generally consistent with this pattern of dilferential 
fertility by residence. In all tilepopulations except ()rido State and hotswana. 
(" and C' are lower in urban areks than illrural areas, indicatine that a 
larger proportion of rural ollell ire married. ('oosistent wilt this patlern 
is the tendency of A, to he higher in urban areas than in rural areas, reflect
ing greater proportions of nonuilioni births in urban areas. 

C. hats a greater effect in inhibiting lerliliy an11iL urball tl\\OmenI due11 
higher contraceptive prevalence anld use 01 mol0e effective methods. The 
index of postpartum infecundability CI is lo'.er arlongi wollell illrural 
areas, indicating that either breastleeding or ptsipartumln abstinence has a 
stronger fertilitv-inhibiling effect there. Inl all tileptopulations except lots,,0.ria 
ald huruindi. / is lower in tirban areas. indicating higher levels of pri mar\ 
sterilitv. Laisen lt)989) has11suggested tilat despite genenlly better health 
care in urban areas, the incidence of STDs is likely to be higher there 
becaLuse prostitution is more com.111111011 

Education 

Education plays an important role in ithibiting fertility, although sub
stantial variation is observed in how fertility is as:iociated with different 
levels of' education, as illustated in Table 3-6. Two basic patterns describe 
tileassociation. In the first patten. Which is Common11t0l particularly in Latin 
America and observed in seven of the sub-Sallarari Alricim populations 
analyzed here (lotswana, Ghana, Senegal, Sudan. logso. Uganda. arnd Zilm
babweI). as omlen's educationl increases. fertility declines molotonically. 
Iltilesecond pattern. which is obser'ed illfive of' our ptopltions (Burundi, 
Kenya, Libcria, Mali, and Ortdo State), the relationship follows art inverted 
U-shape altern., that is. illcomparison to women with no ectlC.ltion, wonei 
witn some education have higher fertility, but those with even greater amIounLits 
0f edu:tion have time lowest fertilit\ of' all. 

These t o patterns have been previously' Locumntlellld by Cochlrane (1979, 
1983) arncng others. A comiion explanation of' the 'inding that woiiieii 
with some education have higher fertility is th.t increased female education 
and urbanitation are generall', coirelated with decreases illdurations of' 
Ieastfeding aid pstpartuml abstinence. which lead to shorler intervals 

between births nd thus higher fertility (Adcgbola et al., 1977). Wonien 
with some edlcation are also likely to seek modern healith care For medical 
problUIs. such as STDs. leading to reduced subf'eCulldity (Cochralie, 1979; 
Romaniuk, 1980). Overall, C, and C, show the greatest variation by educa



TABLE 3-5 Proximate Determinants of Ferility by Urban or Rural Residence 

Measure of 
Adjusted Births Index of Model Estimate 

Index of Inde-, of Outside Index of Postpartum Index of of Total 
Country 
and Residence 

Marriage. 
Cm 

Marriage. 
Cm 

Marriage. 

M.,, 
Contraception. Infecundability. 

' 
Sterility. 
Ip 

Fecundity Rate. 
TF 

Observed 
TFR 

Botsvana 
Urban 

Rural 
0.86 

0.86 
().48 

0.45 
1.810 
1.91 

0.61 

0.74 
0.68 
1).61 

1.02 

0.99 
11(H 
13.7 

4.0 
5.3 

Burundi 
Urban 0.75 0.60 1.25 0.83 I0.7,) 1.03 1I.1 5.0 
Rural 0.81 0.76 1.05 11.08 0.52 1.03 16.5 7.0 

Ghana 
Urban 0.78 0l.70 1.11 01.89 0.61 1.01 12.t 5.3 
Rural 0.89 0.810 1.11 0.95 0.54 1.1)3 15.0 6.9 

Kenya 
Urban 0.82 1.66 1.24 0.74 0.71) 0.96 11.7 4.7 
Rural (.87 (.75 1.17 0.81 (1.66 1.01 14.8 7.0 

Liberia 
L;rb.:z 
Rural 

0.91 
0.96 

(.68 
1.811 

1.33 
1.19 

0.90 
0.97 

0.62 
0.58 

0.99 
1.1)I 

12.3 
13.3 

6.1 
7.1 

Mali 
Urban 0.96 0.93 1.03 1.94 0.62 0.96 11.6 6.2 
Rural 0.98 0.97 1.12 1.00 0.55 1,1 13.6 7.3 

Ondo State 
Urban 1.83 (.8o 1.04 0.94 0.50 1.0 15.1 6.0 
Rural (1.83 11.81 !.04 11.97 0.45 1.04 16.3 6.1 

Senegal 
Urban 1.79 0.71 1.12 0.92 0.63 0.96 12.7 5.6 
Rural 0.98 '1.93 1.04 0.99 1.53 0.99 14.5 7.3 



Sudan" 
Urban 
Rural 

Togo 
Urban 
Rural 

Uganda 
Urban 
Rural 

Zimbabwe 
Urban 
Rural 

0.55 

0.71 

0.79 
(1 

(.84 
0.9! 

0(.70 
(.87 

0.53 
0.70 

0.73 

0.87 

0.62 
(.77 

0.52 
(.78 

1.03 
.01 

1.08 
1.05 

1.36 
1.18 

1.36 
1.11 

0.87 
0.99 

0.91 
0.96 

0.86 
(.98 

0.52 
0.67 

0.65 
0.58 

0.57 

0.50 

0.70 
0.62 

0.68 
(.65 

0.98 
1.00 

0.99 
1.03 

0.93 
0.97 

1.00 
1.01 

I 2 
13.3 

12.2 
16.3 

I1.8 
14.1 

15.6 
16.5 

3.7 
5.2 

4.9 
7.4 

5.6 
7.5 

3.9 
6.3 

NOTE: Data are national-level DHS. 

'DHS data for Sudan refer only to northern Sudan. 

i' 



TABLE 3-6 Proximate Determinants of Fertility by Level of Education 

Mca,ure ol 
•\dlued 1iilthx Inde\ 1'

Index of lIldc' of (111sitle Inde\ ol Po',tpartum 
Countri and Marriage. Mnarntic. Marriae. Cotraceptio. Inlcmndabilit. 
Education Lc el (m (.t C, 

Bots,.ana 
None (O.S5 0.50 1.711 .83 0.61 

1-4 \car, 0.9)8 0.53 I .S7 0.72 
 11.59 
5-7 cars 0.84 (0.44 1.93 0.67 (.6'5 

8+ .cars 1.02 (0.42 2.44 
 (.511 0.69 

Burundi 
None 0i.8 (.7(, 1.16 0.98 (0.52 
1-4 \ears (0.77 (0.74 1.1(5 ().96 0.54 
5-7 'ears 1.79 (.72 1.119 0(.95 (0.57 
S+ \car,, 0.71 (0.64 1.13 11.76 0.67 

Ghana 
None O.S8 0..84 1.05 0.95 (.51 
1-4 years 0.87 11.78 1.11 11.93 11.51 

5-7 years 1.88 0.74 1.11 
 1.92 1.58 

8+ %ear, 1.79 
 1.71 1.13 (0.89 ((.61 

Ken. a 
None (0.9I ((.85 1.16 11.8s 0.61 
1-4 \ears (.4 ().S() 1.18 1.80 0.65 
5-7 tears (0.88 (.75 1.18 0.78 (.69 
8+ \ears (.8? 0.66 1.24 0.71 (0.71 

Liberia 
None 1.96 ((.82 1.17 0.97 0(.57 

1-4 \ears 1.12 0.71 1.57 0.96 0.59 


Inde\ of 

Sterilit\, 
IV 

0I.98 
0.99 
1.02 
1.(5 

1.03 

1.05 
1.05 
1.15 

1.02 
I.11 

1.115 
1.13 

1.001 
1.12 
1.14 
1.00 

1.0(1 
1.14 

Model E1-stimate 
of[ ]'oLd 

Fecundit Rate. Obser\ed 
TF TFR 

13.8 5.8 
I 3.10 5.5 
12.5 4.7 
9.1 3.4 

16.4 6.9 
16.9 7.1 
16.2 7.3 
15.2 5.8 

15.7 6.8 
15.(0 6.6 
12.1 6.11 
12.5 5.5 

14.8 7.2 
15.4 7.7 
14.6 7.2 
12.2 5.0 

12.9 6.9 
11.8 7.7 



5-7 %car, 0.79 
S+ %cars 0.82 

Mali 

None 01.99 
1-4 Nears 1.(5 
5-7 }ears (.07 
S+ %car, 1).(Q8 

Ondo Sle 
None (.06 
1-4 %cars (.S0 
5-7 sears (.89 
8+ %cars (.77 

S--neval 
Nole (.95 
1-4 Nears 0.87 

5-7 sears 0I.70 
8- sears (.61 

Sulair' 
No,.! (.78 
Primary ((.69 
Secondar%+ 0.3,A.35 

Towo
 
None 0.92 
1-4 ears (.)) 
5-7 sears ((.78 

F- sears (.75 
UPaIlda
 

None 0(.93 
1-4 %ears (9! 
5-7 ),cars (.87 

8+ years 0.84 

(62 
053 

(.96 
(0.97 
0.90 
0.94 

(0.92 
((.85 

(.87 
(.75 

0.9 1 
((.7f 

(.2 


(.53 

0.76 
0.67 

((.89 
(.,2 

(.71 

0.59 

(.82 
0.77 

0.70) 

0.6c 

1.27 
1.56 

1.(13 
].08 
1.01 

1.(5 

I.0)4 

1.(2 
1.02 
1.(2 

1.05 


1.14 
1 25 
1.14 

1.13 
I .(3 

1.(3 

1.03 

1.09 
1.09 


1.28 

1.13 
1.18 
1.25 

1.39 

0.90 
0.75 

0.99 
0.96 
0.95 

(.77 

0.98 
(.96 
0.96 

(.9(0 

0(.99 
0.98 
0.8S 


(.74 

(.98 
0.)1 
((.83 

0.96 

0.94 
0(.91 

0.81 

0.99 
0.97 

(.96 

0.87 

0.65 
0.68 

(.56 
0(.55 
0.59 

(.68 

0.43 
(.49 

0.49 

0.54 

(.54 

0.58 
0.68 
(.71 

0(.57 
((.62 

0.69 

0.50 


0.54 
0.57 

0.63 

0.60 
0.64 

0.65 

0.70 

1.A3 
(0.99 

0199 
1.(15 
1.05 

1.1)5 

I.13 

1.15 
1.05 

0.99 

(.97 
1.(5 
1.(5 
1.05 

0.99 
0.96 
1.05 


1.02 


1.05 

0.97 

1.(5 

0.96 
0.98 

1.00 
0.94 

14.9 7.1 
11.0 4.6 

13.2 7.2 
13.4 7.7 
11.5 6.5 
10.1 5.4 

16.4 6.8 
17.0 7.2 
17.4 7.6 
14.3 5.2 

14.3 7.0 
11.2 5.7 
10.4 5.1 
11.3 3.7 

13.4 5.8 

13.0 4.9 
15.4 3.3 

16.1 7.2 
15.0 7.2 
13.2 5.1 

11.0 4.4 

15.1 7.9 
13.0 7.3 
13.0 7.0 
12.0 5.7 

continued 



TABLE 3-6 (continued) 

Countrv and 
Education Le'e, 

Index of 
Marriage. 
Cl,,1 

Adjusted 
index of 
Marriage, 
(" 

Measure of 
Births 
Outside 
Marriage. 
,. 

Index of 
Contraception. 
C' 

lnde\ of 
Postpartum 
Infecundahility. 
C, 

Index of 
Sterility. 
lI 

Model Estimate 
of Total 
Fecundity Rate. 
TF 

Observed 
TFR 

Zimbatme 

None 
1-4 years 
5-7 ears 
8+ sea0 

(0.89 
(.83 
(.75 

0.3(.86 
01.80 
(.74 
0.64 

1.09 
1.11 
1.13 
1.17 

(0.73 
0.69 
0.62 
(0.47 

(0.64 
0.65 
0(.69 
0.63 

1.01 
1.00 
1.01 

0.98 

162 
16.8 
15.4 
17.0 

7.2 
6.7 
5.5 
3.7 

NOTE: Data are national-level DIIS. 

0 DHS data for Sudan refer only to northern Sudan. 
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Births per woman (log scale) 
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None 1-4 5-7 8+ None 1-4 5-7 8+ 

Zimbabwe Liberia 

Births [SZ:J Union Patterns =l] Contraceptive Use M PPI 

IF(IRE -4 Relatitship heiv.een the frtiliv-inhihitin effecs o'ie proximate 
detlerinilalt-,, a1d %arious n,,aslres ol fertlil . hr a ofI education, ;'or Zinihalme 
and iberia,. NO F: PIT lo',tpartuni inltectildabilit+. 

tion, with tle former lla\'inu a monotonical llegltive relation to education 
in all the populalions. Greater cotntraceptive unse and WCe of more , lcltiC'i 
methods are generally associated with oItre education. , has a similar 
relation to education int Senegal, Sudan. T1ogo. Uganda. and Zinlibabwe. but 
for the other p)pulations, the relaiion is tn0ot uniform. lo\ve er. wvhen (",,, is 
eXaminted, all but Ho3vswa;n., Mali, and Otudo Slate Show a ntontoionically 
negative etfect of' tlllioll ptterns on fertilily a, education increases. 

The inhibitive effect of postpartum inlecundabi itV On l.ertilitV decreases 
with educ:ttion, except in otsWaua, Mali, and Zimlabwe. Womlien with 
less education tend to breastfeed their children and abstain from sex alter 
birth for longer durations than iore-educated wooIen. Even so. there is 
relatively little variation CI aCOSS education grous. /1 also varies little 
by education. 

Two exalllles, shown ill Figttre 3-4. illustrate how the proximate deter
minants inhibit fertility when tile relationship between fertility and educa
tiotn follows the two above-leltiolled patterns: Zimbabwe, with tie titoto
tonically inverse relationship, and Liberia, with the inverted U-shape relationship. 

Zimbabwe Il Zimbabwe. TIR is 7.2 among women with no educa
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lion, 6.7 among women with one to f'our years of schooling, 5.5 among 
women with five to seven years, and 3.7 among women with eight or more 
years. 

The proximate determinants exhibiting variation across educational groups 
are C (and C'",) and C,.. Most vomen with no education are married. C 
is lower amllllng women \kith eight or ilore years of school. Amlong more 
educated women. union patterns--later age at marriage and smaller propor
tions of women married-resut in Iov:er fertility. C' illustrates the same 
pattern. Generally. tileelfect of childbearing among women not in union 
increases with educalion lI'C!. which may' inrply more marital instability 
aiong better-educaled women. 

('ontraceptixe practices vary across the ftour educational ,roul)s, ll
thoulgh the national prevalence rate is high when compared with most of 
sub-Sahiaran Africa. Prevalence is 32.3 percent amnotg womlen with no 
edutcation, and 56.6 pecent among -he most educated group. Fliminating 
contracept ive ,SCw increase fertility by 5.5 births amonguIld observed 
women with eight or more years of s.-hooling and by 2.9 births among the 
least-educated group. 

The effect of I)oS1, trtn nonsusceptibility (in illhibiting fertility is large, 
but the index shows little variatio:l across tile f'oir education groups. 

Liberia Liberia illustrates tileinverted ti-shape relationship between fer
tility and education. The TFR is 6.9 among \\orct. with no education. It 
increases to 7.7 among \women with one to four years of schooling. but 
begins diropping to 7.1 among s\solncn with five to seven years, and falls to 
.1.6 Illong voinlel with eioeht or more years of' formal schooling. 

In Liberia. C . C'in. . C. and CI all vary across educational groups 
and contribute to tile olbserved pattern. C' deLreases muonotonically With 
education, indicating an increasingly stronger efflect of ulion pattel oils 
fertility. Al is low est among women with no educaition and reaches levels 
greater than 1.5 l'ortwo of the education grotijus, indicating perhaps :irela
tively higher level of' marital instability aiong educated women or Ihigher 
percentage ol'births occurring oitside oftunion aniong this grou). Ii iongaarls'
C',, shows an erratic pattern. 'eact.hing a value ft' 1.12 aiong women with 
one to four years of schooling, and colntrilluting to tile high level ofl!'ertilit, 
aion" this grolp. IllIhis case. C is not inlterplrelable as a ferti lity-reduc
ing parameter. sO Otir discussion focuses on (C'',. Such a finding illustrales 
the nlelliodologi-al difficuly mentioned ill the appendix.) 

Contraceptive use increases with education, ahtltugh its iilhibiting cl'
f'ect oil fertility is mitch higher aiong \women with eight or morc years of' 
schooling than llollin other womlleln. The effect of' postparmin infecundability 
decreases nmorntolnically with educatiolln, aillhotih C, is the mno(st important 
proxilate determninant in reducing fertility across all education groups. 
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Change Over Time: Comparison of WFS and I)HS Results 

A comparison of liov the proximate determinants of fertility have changed 

over time provides an understanding of tile hiological and behavioral fac

tors underlying tertility change. Four sub-Saharan African countries--Kenya, 

Sellegil. Sudal, iand (Ghawna---have participated in both the W[S and the 

DIS programs thus far. hici allows an examination of changes ill these 

the 19S(s. T[Rs from these tour countriescountries from the 1970s to 

indicate that tihe total fertilitV rate declined between the mid-I 970s and mid

198(1s in Kenya (S.2 to 6.0), Senegal (7.2 to (0.6ht and Sudan (0(.0 to 4.9), 

but retllaillel lnfchlanLged ill Ghana (0.4), tssli .Vowill Figure 3-5 an(I 'able 
are in appendix3-7. Comparaive estimates for all subgroups provided 

Tables A-I through A-3 (see Chapter 2 tor a more coiIIplete diScussiofl of 

fertility chagite in suh-Sahalan Africa. 

Kenya 

Kenya illustrates til poteotial role of contraceptive practices in reduc

ing fertility, as sl.own in [igure 3-5. The most important determinant of the 

change ill TFR of 1.5 hirths was a drop inl tile index of contraception, 'rom 

Births per woman (log scale) 

10
8 

6 

4 

3 

2 

WFS DHS WFS DHS WFS DHS WFS DHS 
Ghana Kenya Senegal Sudan 

Births - Union Patterns ly Contraceptive Use 

PPI f Infecundtty 

FIitIRE 3-5 (otmprisotn of* WFS and I)IS data of tile relationship hetween the 

fertility-inhibiting effects of' the proximate determinanits attl various measures ot' 
refer only to northern Sudan.fertility. NOTE: WFS and MIlS data tomStdant 



TABLE 3-7 Proximate Determinants of Fertility 

Measure ofAdjusied Births 
Index of Index of Outside Index of
Country Marriage. Marriage. 
 Marriage, Contraception.

and Survey C ' m C. 

GhanaWFS 0.88 0.81 I.08 0.95 
DHS 0.85 11.77 1.11 0.93 

KenyaWFS (1.91 0.81 0.961.12 
DHS 0.86 0.73 1.17 0.80 

Senegal
WFS 0.94 0.89 1.05 0.99

DHS 0.90 0.84 
 1.07 0.97 

Sudan"
WFS 0,10 0.78 1.03 0.96 
DHS (1.68 0.66 1.03 (j.94 

NOTE: Data are national-lovel \VFS and DHS. 

aWFS and DHS data for Sudan refer only to northern Sudan. 

Index of Model Estimate 
Postpartum Index of of Total 
Infecundahility, 
C/ 

Sterility. Fecundity 

TF 
Rate. Observed 

TFR 

p 

0.56 1.01 i 3.4 6.4 
(.55 1.02 14.3 6.4 

1.64 .00 14.7 8.2 
0.66 1.01 14.4 6.6 

0.65 
1.64 

0.99 
0.98 

12.1 
12.1 

7.2 
6.6 

(1.63 

0.61 
0.93 
0.99 

13.3 
12.9 

6.0 
4.9 
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0.94 to 0.70. Underlying this decline was a substantial increase in contra
ceptive prevalence cosss all subgroups betweCn fhe two surkvevs. At the 
time of [he MlS ( 1988-199), contrliceptive prevalence in Kenva was esti
mated at 26.8 percenit. wtl 5.2 perCent t:,ill pills,.3.7 percent usin, IUDs. 
-1.7 percent usi,t stcrili/alion. and 13.2 percent ustug other, mainly tradi
tioial. methods. Atl litte of the WFS ( 1977-1 )71S), prevalence was 6.7 
percet. \with 2.0 percent nsing pills. 0.7 pcCnt USing It. l)s 0.9 percClit 
beiig steiili/ed, and 3.1 pcIcCnt Lisigil irlIdii'al niethodk. The ellect of 
tie icraClse in COIIIll iaeletive use on iTF %%assubstatial. At the line of the 
WFS, ( contribIted to a ilMuction o1 0.-4 birth i!1 observed fertilitV, bul at 
tlhe )IIS. it contributed to a rdc(uction of 1.9 hirths. Ilo\\ ec r. ec~en though 
coilricepike use rose. the usc-elfectiei,.,ess oi tile meh(od lli\ lid ilot 

change. 
()erile same pcrio*. tile inhibiting effects o1 larrliage on ;eCrtilily 

increaseC, onI lig-,htly. a, ( decreased ().QI to 1.. increasedfronli Al 

betwccn tlie l',urvcvs. indicating aln increase In ioitnion tertility. 'Tlie C, 
indCX chaimeg, little oVCr tIle inrcv'\Cein2 period. IhIowevel. t both times. C 
had the larget fIerlililv-iihihitii el'l'ct of all lhe ie oiilateliantl..dcte1i 
The increase ill tile ilcs reflccl, tile decrease in tile nmojuslceptible period 
Iromi 12.7 to I1.7 ionathis. 

Senegal 

Between tihe WFS and tle )IIS. the observed TFR ill Seinegal declined 
hv 0).(i birth from 7.2 io 6.6 (see [able 3-7). The change appears to be 
,ittribtulable principally to a change in marriage patterns. For the \VFS, the 
' index was (.94. which contributed a reduclion of 1.5 birth relative to 

TF :r the I)IS. C, had a value o1' (.9), which was associated v, ith a 
aedtactioli of 0.7 birth. This chalnge prob;ly reflects aan increase il the 

pruo rtioln of never-married .,otue from 12.9 pcrcent in the WFS to I8.5 
percent ill the )IS (Ndiavc cl al.. a98). Although lariage Ialo ris ap
pear to have chiaged, the chaines aire vert, small and, therelore, do not give 
solid evidence ot . real change maraage 0'oa fertilitv. The low values of 
,f resull ill ver\ small differences between (, and (C' hndicatig that 
almost childhe~arilng occurs,v ithil unLiotn. 

"The \VFS fo Sceaid fidIt as k kwien, i heher the \eie curienit aienorrlicic, so ie 

nI)omisCeltillc p.riud a, Imipuidil Ii s d ile dtirilln ol hIblasi tetltirigt.illg ,i hlrill o rsed 

thal %.5,, de\thped \ t ul.i;lll .loid Potter 119)83) (we, Technical i [lie eind of [ieIl Noie, 

chapier). 
Io ia. e mial''Is hasd In tIIS and \WFS da.ta coi pi:ale. the tMtIS I, used in Figure 

3-5 and "1able 3t7 %,as alo iitlluted by using the Same toiituta. 
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Comparing C, and /p reveals onlv smalf changes il tile calculatd \il
ues over time. C is 0.99 for the WFS and 0.97 for the 1)ITS, indicating 
insignilficant change in contraceptive use or method mix. Contraceptive 
prevailtnce was less than 5 percent at the times of hoth surveys, and the 
method mixes were heavily dependent on traditionl methods. 

Sudan 

A comparison of the change'; in tile proximate determinants of*fertility 
of Sudan indicates that the TFR decreased by I.I births from 6.0 to 4.9. 
The index of marriage appears to he the factor that changed most signifi
cantly over the intervening period. At tile tille of tie WFS. C, l was 0.80, 
indicating marriage patterns contribuied a reduction of 1.5 births re:lative to 
tile "FF. 1y thc time the )IIS was conducted, the.' (C. was 0.68, resulting ill 
a fertility reduction of 2... births. The values of A1! were very low. indical
inc thai almost all childheariu occurs within union. 

The 1I)lS reports that aliiost all Sudanese women marry during their 
lifetime: by ages 45-49, 99 percent of all women have married (Sudan, 
1991). Although the DIIS wa- based on a sample of ever-married women, 
tile household survey associaled wih 1)IIS indicaled that a subslanlial in
crease in the average ace at marriace had occurred in recent years. The 
proportion of meVer-married women had risen by 12 percentage points in the 
10 years since the Sudan Fertility Survey. 

Postpartum infecundablitv had a farge elfect in reducilnL fertility at 
t1otli titucs. but it did not e'hiit'I as much of a decrease between tile two 
periods us (,,. (.ont racptxie use was low at the time of hoth surveys (4.5 
percent in tile WFS and N.2 percent in the DIIS), resulting iln an insignifi
cant declim'e in C,. 

Ghana 

The final sub-Saharan African country or which both tie DIIS and 
WFS were available at the time of our analysis is Ghana. TFR remained 
ttchuianed between the two st rveys (6.4), and the proximate determinants 
iilihited feliility to roughly the same extent ior both surveys. The most 
important factor at both ties was pOstpartuinMinfecun1dab1ility, with values 
of 0.56 and 0.55. respectively. ( was the second most important proxi
mate determhimiMit, kilh values failinc in the mid-range of those observed in 
the region. i!( was abotut 1.1 for both surveys, indicating a consistent level 
o1fnonunion ferility. In Ghana. coltraceplive use inalde the smallest contri
bution t0 li!v.iii ;c fertility of any of the proximate delermnimrants even though 
the index of comitraception is lower in Ghana than in many other sub-Sa
harai African populations studied: only Zimbabwe, Kenya, and Botswana 
are lower. 
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C()NCLUSI()N 

The proximate determinants franework illustrates how the underlying 
factors that determine levels of fertility vary aIcro.ys pOplit ions and titme. 
The original model developed by Bongaarts assumes that all childbearing 
occurs in marria,,ce . In the African setting, where entry into uhion is a 
process, this assumption is not necessarily correct. In response to this 
situation, we developed lhe ieastlr'es Al and C' . which fturther reline the 
effect of union patterns on feriility. 

The index of postparttm infectndability is generally the most signifi
cant iihibitor of fertility. AlthoIgh prolonged breastfeeding and postpar
tlii abstinence are no universal ill SUb-Sahlaran Af'rica, they generally play 
an important role ill spacin, births1 d reducing total fertility. 

IMarriage patterns also reduce fertility suhstantially in many popula
tions. h'lleindex of" marriage C.Ill lends to be lowest in the youngest age 
groups, indicating Ihat i1arriagce is less commoil aonoi' \woolen between 
acs 15 and 24. The index is gencrally closer to unily among womren living 
in rural areas hecause marria e is ilore common al earlier there. Among 
women with more education, union patterns are less supportive of high 
fertility. 

A, illtst ra:s the proportion of fertility occurring outside union. In 
SlCll Populations. such is Mali. ()nlo State. LId norlhern StLdan1, M, is very 
lo\ (close to I ) indicating that mos.t fertility occurs in union. IHoever, in 
some populations, such as Botswana, Liberia, and Uganda, Al values are 
hilier. suLi..,cStine Illit a sub iihtiai proportion of total fer~ility occurs omit
side of unioln. CM is sublstantiallv lower than C,, in populations where Al,, 
is large, indicalin- thal (C. undeirestiniates the efecCl of Union pattelrns on 
fertility in these poptul ions. 

ContracepIti\'e use in suh-Salharan Al'rica is fairly lowi: notable excep
tions are ,ltswana. Kenya. and Ziin bh e. (ienerally contraceptive preva
lence is hiuher ailione woinei in the middle age gru'l. Younger wonmen 
may want to bear their childrn rapidly to demonstrate their value ias wives. 
Once womsen bein to achieve their desired falily si/c. they miav beoin to 
use family planting melhods (Mhlovi. 1988). lii I few populations, contra
ception has its most siiif'iLant effect ol inhibiting fertility aong the old
est age grou. perhaps Ieca use these woiicn are ti in,, to eld tlieir childbearing. 
On the other l,,l. illmost of these countries, Coit'ralCepltive prevalence is 
still relatively lo\ compared to other parts of the developing wvoru. C. has 
i greater f'ertility-inhibitine effect aiaong women with eight or more years 
of education than an',iig womtn with fewer years of schooling, and among 
wolell livill ill urball rather than11 'trll lreas. 

The index of' sterility poses a difficulty in our analysis. Although Frank 
(I 983a) estimates that primary sterility generally affects ti least 3 percent 

http:aIcro.ys
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of wvomlen) in deVc loping countries, many of tile po0pulations analyzed here 
show much lower levels. In Botswana, Mali, Senegal, Sudari, and Uganda. 
the index ,:itues were less Ohan 1, indicatin g that primary sterility was 
greater than 3 percent. In tile remaining countries, less than 3 percent of* 
women betweetn the ages of 40 and I9 had never borne a child, indicating 
that the calculation IOr eStimating I/, may need t,) be reconsidered. Ilow
ever, it is also possible that women are underreporling primary swerility by a
considerable iargio given fhe stigma altlached to being childless il many 

pairts of sub-Salharan Atrica (lirsen., 199t). 
The failure to include abortion in out analysis, as it result of it lack of" 

adequiate dala,. is a ia or shortcoming. It is clear thiat more 'Ihta on tile 
incidence ofl, abortion are needed to measure its effect on fertility. This is 
an important underresearched area, partliculrly given reports that pont to 
intreasing levels of abortion. Ihl\vever. tile fatt thai tile total fecundity 
rates We obtain fall largely vwithin the theoctical range suggestcd by Hongaarts 
atd Potter niav indicate that indeed abortion is not as yet an important 
fertility-limiting I'actor in Atrica. 

Comparing tle WFS and )1IS I'mortour sub-Saharan African countries 
illustrates how fertility and its determinants have changed over time. In 
Ken a. the cllnge in fertility is ilttributable l;rinciplll to a change in con
tra.ceptive use. In Senegal and Stidan. changitg marriage p Itterns seetn to 
underlie the fertility declines: ho\wever, the change in Senegal is too stuall 
to pr\':de solid evidence of' real chlangces in marriage patterns or fertility. 
In Ghana, little chin.e in fertility or its leterminants is observed. Although 
some of the indices chainged in importance over little, postartu inf ct idability 
continues to he the greatest fertility-inhibiting proximate determinant for all 
ftour populations. 

TECHNICAL NOTES 

Data S,'urces 

* DIIS Oml State. Nigeria A qusLtion on whether the survey re
spondent was Currently anmenorrheic was not asked, so the question (V215) 
on the time since the womanslast mienlstruall period was used to estinmate 
mean tIonihs of' amenorrhea. 

f/ISw Siodon The survey was conduteLCd only for ever-itarried wotuen 
of reproductive age. so the denominators for the total fertility rates (T Rs) 
were estimated by tsinig a set of* weights developed by the Institute for 
ResourCL Development/llIS to est imate tle total nutmber of never-married 
and cver-tnarried ,otnlen. Because these weights were developed only for 
specific subgroutps of the population, education categories for Sudan differ 
from education categories used for other DIIS countfie:s in the analysis. 



771E PROXIMATE DETERMINANTS OF FERTIL.ITY 	 103 

- VFS Senegal A question on whether the survey respondent was 
currently anenorrheic was not asked, so the postpartum nonsusceptible pe

' 1?2' mnean 
number of months of breastfceding for the 36 months prior to the survey. 
Bongaarts and Potter (1983) estimated this regression equation !'rom data on 
breasftfeeding and aninorrhea from about 25 countries. 

W"S Slan This survcy, like the DlIS, Was conducted only for 

ever-married women of reproductive age. Because the weights developed 
tor the denominators of the TFRs were nct included in the WFS Sudan 
standard recode file, die TFRs used in this analysis are taken from Volume 
I o The Sudan Fertility Strve'\ /979, Principal Report, Vol. I (Sudan, 
1982). 

riod was estimate(] as 1.753e 1396 BU 0114,72 - where B eq uals tile 

Derivattion of Indices 

Index of Marriage 

The index of marriage is calculated as 

total fertility rate (TFR) 

CMI
 

total marital fertility rate (TMFR) 
where 

TFR = 	 the aver:,ge total number o births a woman would have in 
her lifetime at current age-specific feitility rates (ASFRs), 
and 

TMFR = 	 the average total number of births a worman in union from 
age 15 to 49 would have at current age-specific marital 
fertility rates. 

Both rates are estimated for the 4 years prior to the survey. Four-year 
fertility rates are estimated instead of 5-year rates because of the underreporting 
of births in the fifth year preceding some of the DHS (institute for Resource 
Development, 1990). The TMFR wa,; estimated tor women currently in 
union. 

Measured Births Outside Marriage and Adjusted Index of Marriage 

The measured births outside marriage and tile adjusted index of niar
riage are calculated, respectively, as 

M0 = 	 TFR 

TUFR 



104 DEMOGRAPIIC CHIANGE IN SUB-SAIIARAN AFRICA 

and 

c', TUFR 

TMFR 
where 

TIUFR is the sum of the age-specific union fertility rates (ASUFRS), 
and 

marital births at agc i 
ASUFR = 

midyear populat ion of wolen aged i 

Because tileDIIS does not give a complete marriage history, it is ini
possible to estimate lengths of marital disrultion. Theretore. in the estima
tion of TUIR. it is asSLmIIed that there is no marital disruption from the dite 
of lirst union it the woman is .till currently married. It a marital disruption 
had inl Iact occurred, unbeklow\nst to us. \e are assuinlg that it was tairly 
short, given that most women remarry quickly (Mlhioyi. I988). This as
sumptimin results in the classificationl of births occurring to currntly mar
ried women during a past period t marital disluption as occurring in union. 
resulting in an overestimation of the TUFR. 

On the olhelr ind, to ,hose the theh births Womlen sttus at time Of 

survey is divorced or x\idoked are assumed to be birtl,; Ilaioccurred oul
side of unio. This assumption leads to an underestimation of TUFR, re
sulting n an overestimation of,M ltine effect ofIChildbearing otside of 
union ol fertility, as \,ell a an O\e'e imation of theIe ect 0 nionllpat
terns on fertility (i.e.. anlunderestimation ol C'" ). These two ,'rrors will to 
a large extent Cancel each other out. 

As with the TFRs and TMFRs. arethe TU h:Rs calculated for the four 
years prior to the survey. 

Index ol'Contraception 

The index of contraception is calculated as 

C = I - I.08t , 

where u is tie current contraceptive Ise prexialence rate among women in 
sexual olnion, and e is lie average use-efTectiveness of contraception. 

Abstinence is exclIuded Isa method bec;aise most oftlile women who 
reported using abstinence as a contraceptive method ,ere practicing post
partum abstinence, which is captured in the -"iindex. Periodic abstinence, 
hovever, is included as a method. 
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The average LSe-effectiVeness of a method is calculated aIs the weighted 
e of the method-specific use-effectiveness levels, with the weights 

equal to the proportion of women using a given method. The levels used, 
adapted from Bongaarts and Potter (I 983) (who employed use-effectiveness 
levels from a sttdy by Laing (1978) in Ihe Philippines). are shown below. 
We have divided one of the categories, other methods, into other modern 
methods and traditional methods in order to give traditional methods tlower 
use-effectiveness index of (.30. 

Pill 0.90 
IUD 0.95 
Sterilizatiom 1.00 
Other modern methods 0.70 
Traditional methods 0.30 

Index of' Postp rtumnil'ecttldal)iljt% 

The index of'postparttI1n1 iffecutindabilitv is calculated as 

C,= 201( 18.5 + i) . 

where i is the mean number (of"nonths of postpartuni infeculdability (esti
mated as tilelleall numb11lher of, Ionths of pmstparlum almenorrhea or absti
nence. whichever is longer) !'or wkomen in union. 

Ile mean numnlber of moulls of, postpartUll ilftecu'udabilitv is estilllltd 
Iv using tihe pr11Cale'ncl/incidence mCtlod. 1:1thiN anal si s i is the period 
Of nonsmtlsCeltihilitv. calculated a,the nu1mher (1mothers either anienorrlieic 
or abstaining at the lime ,)ftie survey (prevalence) divided by the average 
number of birtls per month over tilelast 30 months (incidence). 

Inde of' Sterility, 

The inde\ of sterility is estimated as 

/ = (7.63 - .1 1s)/7.3. 

where s is tileproportion of ever-married womnen between ages 40 and 49 
who have never had any children. 

Bongaarts et al. (1984) used tle percentage o;' women aged 45-49 who 
;are childless. In this analysis. the percentage of childless women aged 40
49 is Used instead 1t increase tilenIumber of' women in each subgroup and 
reduce the standard error in estimating S. It is asstlled tlat most wotllen 
have had their first birth by 40 years of' age in sub-Sahlaran Af'rica. 

http:I'IR771.17
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Effects of Indices 

To express the effects of each index in births per woman, the following 
calculations are used (Bongaarts, 1982). 

- The effect of marriage patterns equals TMFR - TFR, where TMFR 
equals TFR/C, . 

• The effect of contrace[tion equals TNMF: - TMFR, where TNMF 
equals TFRI(C 11.C). 

- The effect of postpartuml infecundability and primary sterility equals 
TF - TNMF. where TF equals TFR/(C. C*1l). The effect of postpartum 
infecundabilitv alone equals TFR/(C ('.('C - TNNIF. The effect of pri
mary sterility alone Cluials TF - TFR/((',,o-('oC). When /p is greater than I, 
the effect of postlartulm1 infcCundabilitv is estimated Is TI: - TNINIF: dial is, 
/ iS set equal to I. b-cause a number grealer than I is not interpretable in 
tIe proximate determinants trainework. In these ca.scs, the effect of post
partum infecundabilitv is slielhtlV underestimated. 

Care should he taken in interpretilng these effects expressed in births 
per woman, because the iUnhcr of births estimated depends ol the order in 
which they are calculated. For example, by using the forriiulas (iOutlined 
above, tlie effects of the proxiniate determinants for Botswana would be as 
follows (see Table 3-2 and Figure 3-1 ) in terms (if number of births: 

Pro.imimate d'terminant Number of"births 

Marriage patterns 0.74 
Conl racept ion 2.45 
Postpartum inftcunidability 4.84 
Primary sterility 0 

If the order in which each variable is calculated is reversed, the results 
would be as follows (number of births): 

Primary sterility 0 
(Tll/I-R - TFR) 

Postpartunm infecundability 2.92 
(TFRI(I (',) - TFR/IP) 

Contraception 3.38 
('l'FR/(.C C'. - TFR/(IoC.i)) 

Marriage patterns 1.68 
(TFR(/1'.('.C *C) - TFR/(l oC i.C)) 

Therefore. the order of estimation matters a great deal. Hlowever, because 
Bongaarts et al. (1984) used the first-outlined approach in their work, we 
have done the same for consistency. 
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The reduction in average number of births per woman can also be ex
pressed in terms of percentages. In Ondo State, Ci = 0.47, which indicates 
that C', reduces fertility to 47 percent of what it would otherwise have been 
in the absence of postpartum breastf'eeding and abstinence. 

APPEN)IX 

The tables that follow present the proximate determinants of fertility by 
age (Table 3-A. I), by urban and rural residence (Table 3-A.2), and by level 
of education (Table 3-A.3). WFS and DIS data are presented. 



TABLE 3-A.1 Proximate Determinants of Fertility by Age and by Survey 

Measure of 
Adjusted Births Index of 

Country 

and Survey 

Index of 
Marriage. 

Cm 

Index of 
Marriage. 

C'M1 

Outside 
Marriage. 

Index of 
Contraception. 

C 

Postpartum 
lnfecundability. 

C/p 

Index of 
Sterility. Observed 

TFR 

Ghana 
WFS 

National 0.88 0.81 1.08 0.95 0.56 1.01 6.4 
15-24 (.77 (0.68 1.14 0.96 (.55 1.01 2.0 
25-34 
35-49 

0.96 
0.92 

(1.91 
0.86 

1.06 
1.06 

0.93 
10.96 

0.58 
0.55 

I .(II 
1.01 

2.6 
1.8 

DHS 
National 
15-24 

(.85 
(1.71 

0.77 
0.6(0 

I. 11 
1.2(1 

0.93 
0.95 

0.55 
0.53 

1.02 
1.02 

6.4 
1.9 

25-34 
35-49 

0.95 
0.9(0 

0.89 
(1.84 

1.07 
1.1)7 

0.93 
0.91 

0.57 
(.54 

1.02 
1.02 

2.6 
1.8 

Kenya 
WFS 

National 0.91 0.81 1.12 (.96 (.64 1.00 8.2 
15-24 0.81 0.66 1.23 0.97 0.64 1.00 2.6 
25-34 
35-49 

0.97 
0.95 

0.91 
(.88 

1.(17 
1.08 

0.95 
0.95 

(.65 
(.62 

1.00 
1.00 

3.2 
2.3 

DHS 
National 
15-24 

0.86 
0.75 

0.73 
(.56 

1.17 
1.35 

().80 
0.87 

0.66 
0.66 

1.01 
1.01 

6.6 
2.3 

25-34 0.94 0.85 1.11 0.79 0.68 1.01 2.7 
35-49 0.92 (.S6 1.08 0.76 0.64 1.01 1.6 



Senegal 

WFS 
Nation:l 

15-24 

25-34 
35-.49 

DIIS 
National 

15-24 

25-34 
35-49 

Sudan 
\V FS 

Northern 

15-24 
25-34 
35-41) 

I)IIS 

Northern 
15-24 

25-34 
35-.49 

NOTE: Data are 

0.94 

0.87 

0.98 
0.97 

0.90 

0 I.81 

0.95 
(.95 

(0.81 

0.61 
(0.92 
0.93 

0).68 
0.44 

1.81 
(0.87 

national-level 

0.89 

0.79 

0.95 
0.94 

0.84 

0.71 

(0.91 
0.92 

0.78 

(0.61 
((.I-9 

(.91 


0.66 
(.43 

(0.79 
(0.85 

WFS and DHS. 

1.05 

1.09 

1.03 
1.03 

1.07 

1.14 

1.14 
1.03 

1.03 

1.03 
1.02 
1.02 

1.03 
1.03 

1.13 
1.02 

0.99 

0.99 

0.99 
1.00 

0.97 

0.99 

(0.96 
0.97 

0.96 

0.97 
0.95 
0.97 

0.94 
0.96 

0.93 
0.93 

0.65 

0.63 

0.66 
0.66 

(.64 

0.63 

0.65 
0.63 

0.63 

0.64 
0.62 
0.65 

0.60 
0.61 

0.60 
(0.59 

0.99 7.2 
0.99 2.5 
0.99 3.0 
0.99 1.7 

0.98 6.6 
0.98 2.2 

0.98 2.7 
0.98 1.7 

0.93 6.0 
1.93 1.9 
1.93 2.7 
(1.93 1.5 

0.99 4.9 
0.99 1.2 
0.99 2.4 
0.99 1.3 



TABLE 3-A.2 Proximate Determinants of Fertility by Urban and Rural Residence and by Survey 

Measure of 
Adjusted Births Index of 

Countrv 
and Survev 

Index of 
Marriage. 
C M 

Index of 
Marriage. 
C, 1 1 

Outside 
Marriage. 

Index of 

Contraception. 
Postpartum 
Infecundability. 
Cp 

Index of 

Sterility. Observed 
TFR 

Ghana 

WFS 
Urban 0.86 0.78 1.1(0 0.91 0.62 1.00 5.7 
Rural 0.95 0.88 1.09 0.96 0.54 1.01 6.8 

DHS 
Urban 0.78 0.70 1.11 0.89 0.60 1.01 5.3 
Rural 0.90 0.83 1.08 0.95 0.54 1.03 6.9 

Kenya 

WFS 
Urban 0.84 0.73 1.17 0.90 0.69 0.90 6.1 
Rural 0.92 0.82 t I1 0.96 0.64 1.00 8.4 

DHS 
Urban 0.82 0.66 1.24 0.74 0.70 0.96 4.7 
Rural 0.87 0.75 1.17 0.81 0.66 1.01 7.0 

Senegal 

WFS 
'rban 0.86 0.79 1.08 0.98 0.67 0.99 6.6 

Rural 0.98 0.94 1.04 1.00 0.64 0.99 7.5 
DHS 

Urban 0.79 0.71 1.12 0.92 0.69 0.96 5.6 
Rural 0.98 0.93 1.14 0.99 0.62 0.99 7.3 



Sudana 
WFS 

Urban 
Rural 

DHS 
Urban 
Rural 

0.72 
0.83 

0.35 
0.71 

0.69 
0.81 

0.53 
0.70 

1.03 
1.03 

1.03 
1.01 

0.90 
(.99 

0.87 
0.98 

0.70 
0.61 

0.65 
0.5h 

0.95 
0.93 

0.98 
1.00 

5.1 
6.4 

3.7 
5.2 

NOTE: Data are nationai-level WFS and DtIS. 

"WFS and DIIS data for Sudan refer only to northern Sudan. 



TABLE 3-A.3 Proximate Determinants of Fertility by Level of Education and by Survey 

Countrv 
and Sure\ 

Ghana 
W FS 

None 

1-4 \ear, 
5-7 years 
X+ \ear., 

None 
1-4 ',ears 
5-7 vears 

S+ Near, 

Kenya 
\VIS 

None 

1-4 \ears 
5-7 .ears 

8+ year, 

MIS 
None 

1-4 \cars 
5-7 .ear, 
X+ wears 

Atli',red 
Index of Index o; 
Mlarriage. Marriaee. 

' 

11.93 0.88 
(0.90 0.80 
0.88 0.78 
0.83 0.76 

(.98 0.84 
0.87 0.78 
0.88 0).79 

(0.79 0.71 

0.96 (87 

(0.93 0.84 
0(.91 0.79 
0(.83 0.75 

0.91 (0.85 

((.94 0.81 
0.88 1.75 
(.82 0.66 

NMea,,ur of 

Birth, 
Outide 
Mar Iage. 

V., 

Intidex of 
Contraception. 
CC 

Index of 
l'o.d parmtrm 
I.'Ic undahiliy. 

I 

I.( 

1.13 
1.13 
1.09 

0.98 

(0.95 
O|.93 
0(.88 

0.54 

0.58 
1.62 
0.61 

1.05 
1.11 
1.1 1 

1.13 

0.95 
1.93 
0.92 

0.89 

01.51 
(0.54 

0.58 

0.61 

1.1 

1.11 
1.13 
1.11 

( (.98 

0.96 
0.94 

0.83 

0.61 

(0.64 
0.69 

0.71 

1.07 

1.18 
1.18 
1.24 

((.88 

0.81 
0.78 
0.70 

0.61 

((.65 
0.69 
0.71 

Inde, of 
Sterility. 
/ 

Observed 
TFR 

1.01 

1.01 
1.05 
099 

6.7 

6.9 
7.1 
5.3 

1.02 
1.00 
1.05 

1.03 

6.8 
6.6 
6.0 

5.5 

0.99 

1.03 
1.15 

1.03 

8.2 

9.0 
7.9 

7.0 

1.00 

1.02 
1.(04 
l.00 

7.2 

7.7 
7.2 
5.0 



Senegal 
W FS 

None 0.96 0.92 1.04 1.00 0.64 0.99 7.4 
P'rimar% (1.()s 0.89 1.10 0.96 0.67 1.05 7.1 
Secondary+, 0.56 0.53 1.06 0.88 0.71 1.05 3.0 

DI IS 
None 0.95 0.91 1.05 0.99 0.63 0.97 7.0 
Primar\ 0.83 0.69 1.20 0.93 0.67 1.05 5.7 

Secendar + (.59 (.52 I. la 0.75 0.74 1.05 3.6 
Sudan" 

\VFS 
None 0.84 NA NA 0.99 0.61 0.93 6.3 
Primary 

incomplete 0.95 NA NA 0.90 0.69 0.96 7.6 
Pri iarV 
conplete+ (.88 NA NA 0.73 0.79 0.88 6.0 

DIIS 
Not- (0.78 (.76 1 03 0.98 0.57 0.99 5.8 
Prit,ar\ 0.69 (0.67 1.03 0.91 0.62 0.96 4.9 
See,ndar. + 0.3 0.'5 1.03 0.83 0.69 1.05 3.3 

NOTE: Data are national- icel WFS and DIIt'. 

"WFS and DIIS dala for Sudan refer only io north.rn Sudan. 
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Recent Trends in Marriage Ages 

Etienne van de Walh' 

INTRODUCTION 

The aim of this chapter is to review recent data on nuptiality in sub-

Saharan Africa (Africa ill short) and assess the demographic evidence of 

changes over time in the proportions married ard tile age at marriale. De

mographers have been intercsted in IIntpti al ity nmostly because of its possible 
Blake (1956)implications for fertility. In a classic article, Davis and in

cluded tlie factors governing the formation and dissolutionl of unions in the 

rcproducive period among the intcrmediate variables affecting exposure to 

intercourse. In their review of the proxinmte determinants of fertility, Bongaarts 

and Potter (1983:4) defined iarriaces as "'relatively stable sexual lnions" 

to which "'sociallv sanctioned childbearil" is limited in most societies. As 

a coInSCLi.uncCe, fertility slirvC\s that have featured so proiminently in recent 

demographic research in Africa, particularly the World Fertility Surveys 

(WFS) and the Demographic and Icalth Surveys I)lISi, have included 

qtuestions (in marriagce. Butil he nature of lie data sources and the actuality 

of the concern about fertility in Africa should not lead us to forgl that 

marriage has long played a major role in the studies of anthropologists and 

Etienne van de Walle is a professor at1the Population Studies Center, University of Pennsyl

vania.
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sociologists beCLauSe of its role ill silinilg dhs(e.'lS.entslCst S aild social oga
nization. I 

Much of the qualitative tortnalioii collected by atlithropoloists, with
its rich instituttonl and cultural ci rIexI, is overlooked ill tIle statistical 
studies lursued b\y the (lerloerapher. Marriage patterns in iheir own right
nonetheless constitUIiluteCan impot171ant tO)ic o1 stuld lot the sltudent 0f' popula
lion hecatse the\ .SocialellamV socioecotoic. cultural, and denrira phic
v:riables at tel individual and societal levels. "'Ihe evidence oin iuptiality 
chtin-'e could flrther the Utildlerslanlin of, olher social chang.e. For exam(ple.te changilg lrequenc. o the t\ pes oh tiol, that ocur in . societv
 
(Custonmary or civil ntarria,.ces wlll lill social recognition 
ver'sus inl'rnial or 
lemiporary tinions) imav inf liteCtice the IirVCaluce of' fenMalC-headed hotuse
101(5s anid tite ecollnollic lIviIoiliet oill children. 
 \eLn l I'nill the narrow
 
I)erspective o tihe 
 fleiegral. of' uniotnthe typeV Or lie active instolvemlenl

of i man.Ill ill I tousChol 1ra1 affect ifI'ait nliortalily: a i)lausible Illechnlilll
 
is through the 
 lsser access to rsoIurce b inlglmliltlers Or Wives of,
 
pol.gynist s.- More elr. 
 mating patterns pl\ a major role in the transilis
sion l" tile hntal inmln l'iicieics \irtl (IIIV). a ma;jor killer that will
 
inl'ILInce Ile si., .-ro% th. aid distribution of, Africal populations.


[or better ofr \worse, tle nalure of thle 
sources will afTct tIle aulth'sis of,

lmese2 issumeC.. :1ind henI1CC un1deistSaidinu o tlen. The vast ud\ 
 ofotum
graphic descriptions ul' Alricanmall t:rriaice presents a cotiplexity ohtpeoples.
 
perspecti\s. and littl periods, making interpretation difTicult in a cotluparative context. Niiptialiry daIal are most rich. detaied. an1d tsel'il wheln they
 
are provided on one pilricitlh - stptlatioin tit cintr'-for ex\lutple. the
 
Yorutba of' Nigeria, the Mheere of' Kenya. or even 
 the ('reoles of, Freetown.
 
lecent lertilits 
 surve, however, have stressed internatiolnal ciIparabilhity

and reduced thle co)n¢cepts 1t thle 
 simplest CollIlloll denominator. Censuses.
 
which replresentit major sou-trce' nbwrlnalion Oil
illf mII;.trriitge )ecause of' their
 
wide coverage., hae 
alstoused simple de'inlitiols (bitt Ilot) necessa.rily tile 
S.ille, (rIlesis the surse sI). 

The lask. then. is to look It tile availible material Ior the purpose of' 
ascertaillilg tlne evolution )f"silplle indices (f lUilJtiilitY ill recell illies. 
The 'ertilily perspective will dominate, but cannot he exclusive of, other 
concerns. For example. when one exarmines the fertilily imtplications of 
recorded changes in nuptiality, the coIclusiom is that age at rnarriaige has 
risen in many cLutntries 0f tb-Saharan Africa, hut that this trend appears to 

um+ veultlall Insignjiicanuce oi chltlditarii ill [lie intsimost aitilupitngis s is obvi-
Ous ill ajlecll {liblij a oloiltilhe e itiioin of mallirl ge in ii h.\re;m and Nya ,vatarkii w;l 

2,AXlegjhjojt ( t9'71 Ihsr aisd t e iss ill the relationship hetween prema artlflertility alt 
il ani lnm tirl-ll :see also L.esill ghe el at. it ')989:32)-330(). 

http:am(ple.te
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h ve little relationship to an\y change in fertility: tileprolorti ons single 
increase sharply in the age group 15-19. hut the number of children ever 
horn at the same ages often chanes little, if*at all. It is likely. that the 
proportion of unmarried mothers is increasilg--a change that Illay have 
important demographic and social consequences--but not illrelation to total 
fertility. I-xcei;sive conIcenltr'ltion oil the fertility aspects of age at marriage 

ioudlead Lusto lose sight of tileoverall picture. 
Before reviewinug the empirical evidence on nulptialit\ ,i is importalt to 

understand some problems concerning tiltuse (oft these data. The first sec
iion of' this chapter deals SWith the consideration of three crucial issues. 
without which it would be impossible to proceed. These are (I) the defini
tion of m+arriage. (2) problem|s of recall and ol+age reporting encountered in 
retrospective reports, and (3) tie measurement of age at first marriage. 
These problems are conceptually distinct, but IhCir eflects Ol available (&ata 
may be difficult to disentancgle. '['he second section is devoted to a look at 
data sources and l'indiw, s. The topic of marriage has received a great deal 
of attention inl recent publications (e.g.. L.etlhaeughe. ]989: United Nations. 
199)). Because tiler'estilts of" the 199) roun11d Of' cnSUSCs have not vet 
appeared fully, the main new data sts Consist of results f'lol tile1)1IS. The 
section discusses the extent to which retl'OSpectiv' evideuce fron surveys 
on the date and age at which individuals report tie\ were married (as con
trasted with inf'ormation on the current marital stltus of' individuals) can be 
used to evaluate trends in nupiialitv. In the ihird section. I consider the 
effects of nuptiality changes on fertility. 

It may be inl order to list sotme of the topics that are not consideied 
here. The discussion is limited to the marital stalus of' v,ooien for two 
reasons. First. the isstus raised by the nuptiality of' men !-,-ieeven ic:,:, well 
understood than Ihose of' women. Men aid I sizable;iT, !ite,.r spend 

portion of' their adtLI life in the single state, allhough tiey probably lead in 
most cases a complex sexual life that does not appear in the statistical 
record. Moreover. in Africa, polygynyis a typicall eature of Men's married 
life, which dilutes the connection between their nuptiality and rel)roduc
lion.' Second, the nle\v sources on nuptiality (ihe WFS and DIIS. discussed 
below) pay little attention to the marriage of men. Census data have pro
vided the available infornation on men, and I have not tried to go beyond 
the available monographs on tilesubject (United Nations. 1988, 1990). 

a detailed invesiation 0f male ntpliality would entail. 
South-ienin by t)onadj and 'tahulin ( 1991t. With an average age at marriage ot) 28 (coin
pared to than 20 ior%% reported it have a iota)l of Ii ehilren 

l:or ttal see a suggestie study of' 

less otcen), men are ertility 
(compared to between 6 and 7 tor women) because more than hal end tipin polygynous 
Unions. 
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The next topic to which I canno11tt dio justicC, despite its interest, is tile 
topic of premarital sexual activities of wolen. [ifFormial unllion.s may he 
fruitful and may also represent an early stage in the contracting of i mar
riage. They complicate tihe retrospective definition o1' LnionS ill denio
graphic surveys, as I potint oul. bul to stl tIthem ill depth. the antihropologi
cal approach is essential. It llaty he that il'orital unions and premarital or 
even illeCitillate Iirths have become more 'requent. hilt in the abSenC Of 
reliable ilOrlllation. one cont'rotils "'the inlerpretike problem Of* setlsing ihat 
marriage may e mitrorennmal t1a1 in the paSt Vilholt having any clear 
"dala or Clear chronology to sUlporl such i conclusion'" ((iver. 1988:1 

Flinally. in the albscc tl liew dala froIll the last round ol' censuses,. 
there is little illf'ormatiotlhat '.li uldlIoLw review o tleh coclisions malde 
in the authoritative re',.ie %of Lesthaeghe et al. (i 9S)) ont tile subject of' 
p)lygy, "],VIillstilutiOn Ilive althotigllThe irCllils and \,Cel, its imultiple 
ftorills. which uV, e sole of their coumplexity to the ambiguity of' the del'ini
lioll of, what a stable tllioll is, cliallen"e tle analyst. 

(()N(EIP'I't+AL ANI) MEAS;UREMENT ISSUES 

l)efinitions 

The subject of" nupltialit\ is comple.x aid is govertlned by differell rules 
and pracctics il dillferent countries. It has long, hcn accepted that tile 
descriptiotn of marital stalits il Censuses Call be kept simlI hecause people 
MVe reasil+abl\ Certain about their own present sttlus eite n iltervi.\-i\ker 
asks LuL-stions: r corresondlls to i social realit\ recoltu'i/ahleheilli llarricd 

in almSI l\ _cultul, so thit is lit) fCL.'1or dCfililtious.thic elIborteiit 
There arc clCarl\ dilililihsline rClrlli, o dildin,, qlUsCtiolls Or ittemllplil 1t 
mlr\\, Concepts. It everthels particular reality that people recogli/e as 
the lmarried sttlC is h\ HO ieall, Ullilornli across societies. \ Coirollary is 
that ltile doCs no1l s h is ha01 kilo%% \\1;1 Catlit coverlL colnveltionlal 
celisums catcuorics I(sinde'. miarriId. \ idOk Cd, and divorced)h and it is lways 

possible that tile Chauges apparent oter litte troilt the collparisolln f sever'al 
strVCs Mid celistlises lake at ldiflerelnt dales are more changes of' ill1licit 
tile p plulatioln's or explicit (tile cellsus taker's) delinilions thani changes 

4 tl)' ill'gitimate hirtihs, we nleain Ithose hirtis Il:ll hive ll) socially reL'cognize lelgihimiim y. 
'ie l-ei-Iliillt','injnlt,' is cIillrivelsial Isee AdIeghola.I 19871. hut legitlil c (it" offspriiig is i 

recogni/it goal l iniilitit il iillins. 
5 T'tii ohse ra,,ioils s iinied t peritd itughil t elm, ,n 190)(i aint 19180. 
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ill tile ulnderlyving realityv. Also of concern is the inverse danger that an 
apparent stabilitr of some indicators of nuptialitv in fact hides deep changes 
ill tile sociological realit\. Lesthaeghe et il. ( 1989:244) remark that 

..outlside ar.iyies iokin concubincs to "Il to thai +\'omen ill 
poir gr nous union since ile\ are ntlerlial itnd often illicit. But derinograph
icallv tlie, arc ol siplitilCilC a in alternative mode of' reproduction ill 
socitlie, unltoinll) Ntocioecono milic: change. 

Ilow tle\ are defined ill a census Or survey w.%.ill affect measures of trends 
and the impact of economic: change ol these trends. 

Ever ,irice ciensuse.s have been taken ill Sub-S.1ahalran Africa. tley have 
included a simple t..l\lOcv 01' nu1rital sllu , (silgle. married. widowed, or 
divorced, based onl sell-definilion hy lhe respond ells. Ill lhis rallher coarse 
net. a \airietN of people are caucght as '[lil'married.'' incliulinu sonw Mw h ,'o 
not perlo lliled amq cerelllou, of lllarriae or whose llliolls have not beell 
formallI recoen i/ed h\ ,ociel\. It is likely. ho.oever. that M.hal pass for 
nlial'lriaIce- in a census ilre relatively stable tullioll. benefiliuc f'r>om degreea 
Of public rcognition: ill m1n\ illlances, colhabitltion is also involved, all
thoulgh there are florms of marriace, ill Al'rica. parlticularly among iiiatrilineal 

turoulps, ill , hich cohabhitation is lltt essential (see, for example. val tie 
W,le and Mlcekers ( )88 I for ('Ce d'lvoirel. Generally. marriage ill Al
rica is "a pioces,."' and therel'ore there is Solle ambigutity ill deterlnining 
eCxlcll\ Mhen a Coule is married. 

Fhe ambiguitv is le"', critical ill a census than in a fertility survey where 
retrospective questions are asked ahoult age at. oi dale of., marriage. A 
r(trospWCti\e question of tile type-At what age were ouofirst married?-is 
different in nature irton the assessment of the currelt alrital statUs of atl 
ijidis dual at the time of SaUl'Vey' or cenSlS. vell if' perfect recall hy tie 
respondent is assumed. idenlification of the date (by mouth and year) when 
a \,,oans'.+sirst conjiugal union started is conceptually dilicult. A number 
of' unionls that have snn11C features of' martiage. am, light have been re
pOrted as such at the time thle1Q, \\ere still extant, may retrospectively appear 
nes. ei to lime taken place: also, sollel ulliOls thatl turn'l1ed out to be successful 
would not have been reported ts "'marriages" ill their early stages. hul with 
tile heil of hiuldsi'lht appear to ha\e stiarled ill earnest ill it time when 

uceaih .uh 
iltroduces hias, ill ihe a pow/i.riorj reporting ile al niarriacle Inl st'veVs. 

The \\FS Mid )IS surveVs hase introduced ne\' concept, in the de
scripuio and lmeas.,urement of African marriage. Designed as fertility sur
veys. they have focused on onre aspect of tile marital state--exposure to 
sexual intercourse. For female respondents in surveys, being married 

their status as actuay uite 'lyln. systelltic lisreportling 

was 
held by tile designers of the WFS and tile DIIS to he synonymlous with 
"living in union" or 'living with a man'; the f'act of cohabitation was tile 
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'single most important criterion distinguislhing a marriage for these surveys. 
The concept is not exactly comparable with the commonlly accepted (but 
somewhat imprecise) categ-or of iarried in i census, and comparisons of 
these surveys with censuses taken at the samie lime usually reveal dilTer
ences that must he due to the definitions used. Moreover, difterential cov
erage ia. account for somie of" ihc difference between census and survey 
results: censuses iV lie better at calpturiMn yoing IltIS than surveys. Yet, 
because cenSlSs an1d sLIIss are usually not taken exactly in the same 
year. the dilterences bct\men clte twvo sources ill the sallc countries have 
somelines been attributed to changces in nuptiality. T'able 4-1 prcsenls the 
comparison of the percentage ever married at aces 15-1), 20-24. and 40-44 
in the Iwo kinds of sources. 

The expectation is that surveys should find more wolen living in union 
than lherc" are married women in the census. and typically' fewer widows 
and divorcees. Bilanc and Rutenberg (1990:53) i\e the following rationale: 

It is e pecied that the retrospective estimates of the proportion tit \,men 
ever married calculated I)tIS data %% the estiiiatesfrom ill be hicher dhan 
from pr . iOtlS cses or sll'\e or three reasons. tirst..... censuses 
often use a less incluisiv'e defliilion oflmairiac2e than that of' the DtIS 
surveys . . . Secoid, information on iarital statlus and datie of marriage in 
t)lIS surveys Usuall\ collies froni ite intls'iidiul qutionnliCS0aire. for sshich 
the respondent is a \woliai, raihier Ihan troni the household questiolinaire, 
ltor \\hich ihe respnUideit is ol'tii a1nate head of ho'usehold. A third factor 
ss'tich lighlet ttic iiprove ihe \alidily of' esliiaes fromll )IS surveys. 
relalive ito earlier censuses and sorveys. is that ttie quality of reporting of 

* . .liiairia12C dMls M Y hav iliprOsed in recentt l . . . 

Surprisingly, Table 4-1 does not ci1nfornl1 1I these explectlioils when one 
compares direct estimates based on )IIS and censis data for each country. 
At ace 15-I ) (and where available, age 20-24,. the prlportiolls ever married 
were hii,'hIir in Ihe census than in the )IIS for Botswana, Burundi, Kenya, 
Tooo, LcJanda. and Zilililwe: it is only' at 40-44 that tile )IIS always finds 
a higher iroportion of' ever-married women. Bec;auise all the DIIS surveys 
in Table 4-1 have a later date than the census, parl of the difference could 
bie explained by a time trend, either in the age at marriage or ill the accuracy 

'Accordiiig to the )ItS tiiiervic kcr's N a1iiiltiC tui ResoUrce t)evelopmni . 1987:59): 

"l.ived sili a iiiniin liiicali I hllhc'thy,idy tt iogiti'r for solic ime, initeing io hiave 
a lasliiig relalionship., rcgailtss ol lihe toriial siMiS 0l ih uniiiOii.... For examiple., ifa 
\%,omiaii \, liiiio live sitl her Ii friend ant his fality, aild siayet for several \ears. stie 
would he consiteret ;is "living Ioetiher". iitlier or nt lhe couple had any children. 
On lie oilier hand, if a i,,omnan had a boyfriend toi a year but never livet with hin, site 
would not be conisidered as cer having imiarried or lived %kJithhiii. 
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TABLE 4-1 Comparison of Women Ever Married (percent) 

Age 

Country 	 Source Date 15-1) 20-24 40-44 

Botswana 	 DIIS. RII 1981 13.1 42.2 82.8
 
Census 1981 7.3 31.2 78.9
 
DHS !988 6.1 3o.3 81.5
 

B'urundi 	 DIIS. RII 1979 21.7 76.3 98.7
 
Census 1979 19.2 72.6 97.4
 
DIIS 1987 0.8 66.7 99.1
 

Ke'iya 	 Census 1979 28.8 - 97.91'
 
DIIS 1989 20.1 68.2 98.5
 

Liberia 	 DIS. R" 1984 38.1 77.0 98.4 
Census 1984 35.7 70.9 96.4 
DH-S 1986 36.0 75.3 98.3 

Mall 	 DI-IS, RI 1976 66.2 95.9 ((1.0 
Census 1976 51.1 88.0 98.1) 
DIIS 1987 75.4 98.0 99.7 

Senegal 	 DHS. R" 1976 52.5 87.1 101.0 
Census 1976 38.6 70.1 97.5 
DIIS 1986 43.5 77.A (1)0 

Togo 	 MIlS, R" 1981 40.1 81.8 1100.10 
Census 1981 43.3 81.8 97.2 
MIS 1988 27.2 75.8 99.! 

' Uganda 	 Census 1969 49.9 86.5 93.91 
I)IIS 1988-1989 41.8 83.) 99.0 

zinibahsme 	 I)IIS. R" 1982 29.9 80.7 98.7 
Census 1982 26.1 76.5 97.1) 
1)11 1988 19.8 71.5 99.1 

NOT'I: Data are from naliotal-lesel census and DIIS. 

"R: Rectinstrtit (or ctlnsus date.
 
'At age 50.
 

SOURCI: I)ata from Bplanc and Ruenberg (I990:'ahle 2.5) for reconstruction antd census 
priiorimons: tniled Nauions (1990) for centsus data on Ken)a in 1979 and Uganda in 1969; 
olhcr.,.i s, .estledi et A. (1989): Segainba el al. (1988): Kenya (1989); Chieil-Johnson et a]. 
(1988): iraore et al. 11989): Ndiay ct al. ( 1988): AgoukI et al. (19891; Kaijuka el ai. ( 1989): 
and Zitmtbabwe (198)j. 

of reporting. Blanc and Rutenberg tried 1o remove the effect of the change 
over time by reconstructing from DIIS dala the proportion ever married at 
tile date of the previous IeSlS; in doing so, they had to rely heavily on tile 
retrospective reporting of dates of tlion, Mhich I argue here is incompatible 
with current status dala. I show the results of their reconstruction in Table 
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4-1 (labeled DHIS, R). The reconstructed proportions ever married are ust
ally substantially highe; than those recorded in the census, bill they are also 
much higher than those at the actual time of the survey. This disparity 
suggests a severe bias in the iroIposed reconst ructiol. 

A likely explanalion of the difference belween current marital stts is 
illeaISured at the t limes of' surveVs and censuses is that the criterion of co
habitation, which is part of the DI IS definition of a union (is of tileltle of
 
the interview), excltide mniSy people who would have defined themselves
 
to Icensus taker as married. It is true that surves also may include people
 
living in unions who are not viewed as miried by the censust, but their 
number is smaller than that of the noncohahiting married who are excluded. 
Other reporting hiases in the relrospective reporting of dates or ages at the 
onset of the first untiOnI vitiate their use in the comparison by Rulenberg and 
Blanc. 

Despite the general principle of' looking at Uinions (delined by the crite
rion of colhabilation) rather than at fornialized marriages, Ihere was a ie
markable diversity in the phrasing of the WFS questions, and sometimes 
the) were different enou.h to yield (Itlite different results in neighboring 
countries with similar populations, such iasGhana and CUte d'lvoire. Addi
tioial diversity mustliave resulted from the use of local languages in tOle 
interviewin. The DI IS has standardized questions to a greater extent than 
the WES. but here too, there is sonle variety in the phrasing, which may 
reflect diversity in the leg,! definition of 'mariage inl particular countries, or 
'venll n tlhe ideolOciC., of sulrvey takers. It is interesting. for example, that 
all the DIIS sllveys in Freitch-lspeakin counliieS (with the exception of 
Togo) have more or less denied the existlnC" of1consensatll lniOnsl, wherea,s 
illthe Ingl s,-spcaking countries (with the exception of Zimbahwe and 
Sudan1) reco~i1ed their importance by giving them a separate column (headed 
"'li'ine tictgelheu') in tle puihIi shed sLrvey reports. 7 Among the )I IS reports 
for French-speaking countries, the oe for Senegal stated explicitly that 
niarriaige remains the only socially accepted 'ramework for sexuKil links'" 

(Ndiaye et al., 1988:13): illBurulldi, "ciaSeS of CotICuLbillages are rarely 
declared as ,Sec-anibaet 1988:17). in Mali ('Traoi' elbeint marriaes" al., 
al., 1989), the survey categories appeared "Vi alilhiguous" 1t the autithors 
of tilereport, and married women were classified in the report with woien 
"living with somllieoll," In colllrast, among English-speaking COilntries, tile 
Liberia (Chieh-Johnson, ct al., 1988) I IS seems to have elicited an ex
traordinary proportion of reNponses qualifling the uniol as consensual: 38 
percent of women hetween 15 anid 49 "lived together," whereas only 29 

7Zilitib\,e arn tloik athlltia similtar soltion Iumowardco isensual unions: the' classifty iicil 
M ith iarriage. noi hecLalL' the)'lar u 1iinpo1101 bill1 ccMaSc tiWN' arc difli uti I0 diSiilguisi. 
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TABLE 4-2 Never-Married Females in Botswana by 
Age (percent)-Successive Censuses and Surveys 

Census Famil Ilcalth Survey 

Age 1971 1981 198,4 1989 

15-19 87 93 47 94 
20-24 56 69 4 70 
25-29 37 47 0.5 43 
30-3.4 27 32 0.4 30 
35-39 20 25 1.1 25 
40-44 17 21 0.10 19 
45-49 13 17 0.0 20) 

SOURC.S: IholsWana 1985); Lsc iedci elA. 1989). 

percent were -tmarried": in Botswana, the report stated that "aunion is not 
prerequisite to childbearilng" and "'current marital status ...does not take 
into account the large proportion of wonCi) ill stable relationships that do 
not involve cohabitationff (Lesetedi et al., 1989:1 1). 

Rather Sinlalldil'fereiiees in p~hrasing of the survey or census questions 
can yield extraordinary differences in the proportions ever married. For 
Botswana, theic are two censuses and two Family Ilealth Surveys (E-IS) ill 
the 1970s and 1981)s, providing an op)ptMtity to examine trends in tie 
proportion married over time. From the 1971 and 1981 censuses, and the 
1988 FIIS (taken under the 1)IIS program), the age at marriage seems to be 
relatively late in Botswana, the proportions who never marry are high for an 
African country. and there is a Irend toward later marriage. IHowever, the 
198.4 FIIS breaks the trend, giving an1opposite impression of early and 
universal marriage (see Table 4-2). 

Iilcomparing the two FIlIS surveys, the main difference appears to be 
between Ihose "ill a consensual ti0Oll" in 1984 (52.3 percent of women 
aged 15-49) and those "'living together" in 1988 (10.8 perce),. In 1984, 
tileoperative survey question on con1Senlsoal unions was, Ilave you ever had 
a partner? In 1988, the criterion of cohabitation was introduced: lave you 
ever been married or lived with a Ian? Marriage in Botswana still involves 
the payment of Ibridewealth (TimeCus and Gralham. 1989:3731, a piolonged 
and cumbersome process. Ileads of cattle that are part of the bridewealth 
are an important factor of lroductioin in 'swana agriculture (Petlrs, 1986), 
and marriace is an index of the economic viability of a household. Ol the 
other hand. living with a man in a country where halt of the women cur
rently in union reported that their partner was not living with them at the 
time of the 1984 survey (Botswalna, 1985:48) is probably not a good inmdica
tion of the stability of a relationship or of its likelihood to bring forth 
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offspring. If the aim is to provide a denominator of' "wonien in union" for 
the study of fertility, it could be arpued that the Census defilition (or its 
1I988 Fl-IS extension) is undu l\ restrictive. A convincino case could prob
ably' also he made that the I9-1 F IIS definitioln ,as too inclusive. 

Marriage, as contrasted with temporary and u lahle free nnions, re
intis an important co1ncLpt in Botlswana. Tilnitis and (rahain araguled that 
late marriage was an importlanlt f'ature of' the deiopiraphy o 'Bot swana, and 

had beenl eslablishod f'or soic lime. 

thak thli efTect of lale imar'iaae on fertility, was "lesthan one might expect''
 
(Tinli.ULs nl (hirhaii ltlt):.i I i. It is li'libhle ihalmarriage has impor

one htil They ickiiowledoud. however, 

,seqlitles 'or wolliel and that 

the institulioll ofthlie bridewealth is colilicted more to Nollinaspects oIf
 
social oreanizalioli thanl to the biological reproduction that keeps demora

lant social Coelle and lilein, tie perinlnence otf 

plers busy aid condilion s surVCs' d.Csitii. A classic article b) ('oiaroff' and 
Roberts (I977: see also ('aldwell ,t al., I9t) f) lims examiiied some oI'lhe 
conl'liclual asplctls of' m1arriage illBol.\,, la. andti he dilerenit iilterests served 
f'or \niocmn. ivlrillal 'ehtiinships imay'be exploitative of' wo liinIll'n and 
('initls ani (irahaii I,8):3,S ).and their consequences f'or the welfare of' 
children and tie structurc of society arc wortih\ suhiec, f' sltudy. It is 

historical chailes tlheIinlinii 
iarriagce iad little iilluencc oilf'ertilit\. 

Blotswaia Ua' appear to he an extreiel case illthe deillogrilh of 

possible, however, Ihlat ill and prc'alence of' 

' 

mnlrriace in .\rica. andtlie \cry high proportion'i of' never-iarried oillei
 
recordeId 1w'tileIv95 Famil IIcalth Sulvey (see Table -1-2) are [ilt rcpli
cated else,e . lut there aV ininll indicaliolis from tllne'r ctilitries that
 
the criterion i.\ he mme idliil'ieil' a
o;, cllablaion nylilt the qua 111m of 
Lllill. In[.luiin lOr CXaliple, tlhe du Prochain al'lnt. T01-1. .\1 1. (Arrivc(I fil 

'ILolnin slrv\, l Iol,3- 1984 lound that 31 percent of womin iii union
 
were livine in a differcl residence than tlhir iales ('koucvi, ]992). A
 
plrelininars COllClLlSoiuld heha, hile ha/ilIsS 01' l Collcepts will 
miake coiparislns over lille and space hlia/.ldous. 

Probleiis oi'Recilli ind of' Age Re)Irting 

Ill addition to Ine prlhlei oldelfinition discussed inlthe pr.'\ ious see
tion, retrolspeclive IeStii, (If Ine kind illLded innthe WFS Ir tlne I)lIS

illollillan l.tl liviil 
suffer fi0roin a funldamientlal weakncss whon asked ins,-ieties where people 
do not know their wg s:mieleover. it is possihle ihaloller women tend to 
"fioret" the existence of earlier inlins or tl edit Itm oilti their reports. 
The (tieItii ctliiniuies to he asked inlsurveys, and inlparticular wa%,asked 
in both the WFIES aid the I)115; it is therel'Ore wortihwhile to look at tihe 

In what vad did you start wiith yoLur l'firstI ilmS'id'?
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results. Taken at lace value, the information may provide interesting infor

mation about trends tinfferred firom differences in the ages at first marriage 

reported by successive cohorts) and about dil'ferentials between ethniiic or 
social groups. 

The raw material used here is drawn fron the DIIS.' All of the country 

reports (except 'or Botswanl ) contain i table that presents reported age at 

first niarriace or union, classified by age of the respondent at the time of tie 

survey. Se\eral ofl' the [)IS reporls comment on the reliability of the evi

dence. The report tor Buruindi notes that women appear to have ai relatively 

precise knowledge of' their date of iv-,arriagce: in the survey. 58 percent gave 

the monh and year of occurrence. Similarly. in Zimllabwe. 77 percent of 

the women were able to do so; the report notes.,, however. "a lendency on 

the pti of some \\)imell to report thle date (age) when tihe marriage was 

olficially recistered rather than the date (;ac xxhen the couple' first begIll 

livinc together- (Ziinbalwe, 1989:18). In( Ghana. only 29 percent of' ever

married \woimen reported both i monfh and t year of'f first marriage: tile 

report notes: "'Iildditioll to the difficulty ill correct datlling of' events. tihe 

lOrnmali/ation of marriage itelf' '!Iilll I of yars'i," (ilni. ,989:11mia ailiIr ). 

These prohlems are akin to problenis of definition addressed in the pre\ iois 

section. If' reported dates indeed correspond to i slgce of 'ormiati/aion or 

to I dit of re, stralion, tile reporiing of age it inarriace mtight be biased 

UlIwaI rd. 
The stal of tile 1)IS has addressed the issue of lite qtualily of dala on 

ace al lfi' niarriace (llanc and Rtlenbcr2, 199(). lable 4-3 cives ihe 
percentaige ofl tr-narried women by iho reported of firsthv their diate 

tiolill by year aind imon1h, and for" whom1 no ImIputllatioln wIs ineceSSary. The 

infformation is particularly delicient in Wes African coLuntrie's hut hais beeln 

improving in recent collhorls. In Mali. for example. less than I) percent of 

Wollelln were ible to provide month and year of first union, and it is hard to 

place t:)o imuch reliance on tile precision (lf the aces civen and tile reliabil

itV, of treInds. In Butirundi., [Jganda. and Zinbihwe. [he percentages of' unions 

with precise daics are munch higher, lperhaps becatise these correspond to 

recorded Christian ceremonies. Incidenially, the tlualityiof ieporting is 

related to tihe le'vCl Of educaLtioln of the rees)ondeInts, which raises tile tIues

tion )f whether apparent trends in age ait marriagce that characterize cohorts 

or educatiOllal g_,roups are gceiuine or are it least partly the result of better 

reporlin g. 
The evidence onl reported age at marriage in the DIIS is most interest-

IlFur a revivew of this evidence in the WFS. sec Lestmhaeghe ct a. (I 989:245). The express 

skepticism ahut ihe appareni trends in cohort comparisons based on at sinmgl retrospective 
survey. 



128 Di,MOGR41 tlC ('IIANGE IN SUB-SAIIARAN AFRICA 

TABLE 4-3 Ever-Married Women Who Reported Month and Yea. of 
First Union (percent) 

Age of Wonet, 

Country, Date 20-24 30-34 45.49 All Women 

Botswana. 1988 76.2 64.6 1)0.6 65.7
 
Burundi. 1987 53.2
78.6 38.8 57.7 
Ghana. 1()88 35.8 28.1 19.1 29.3
 
Liberia, 1986 37.2 28.2 14.9 
 29.0
 
Mali, 1t}87 9.3 6.4 0.2 5.9
 
Senegal. 1986 19.0 14.3 8.5 16.6
 
logo, 1988 31.1 15.6 4.5 19.6
 
I.galida. 1988-1989 91.4 86.0 69.5 86.1)

Zimbabwe. l18-1989 88.0) 76.5 58.4 76.9
 

NOTE: Data are national-level MItS. 

SOURCE: Blac and Rutenbcrg (199(1:Table 2.11. 

ing when it can be compared with similar information collected in the WFS 
at an earlier date (because the two surveys used a similar definition of union 
based on fhe crilerion O' cohabitation) and when the same cohorts of wonlen 
can be compared in both surveys. Blanc and Rutenbet concluded from 
their comparisons (which involved only two sub-Saharan countries, Ghana 
and SenegalI that the median ages at first marriage "match reasonably well": 
acco .Ig to thcse autlhors (IBlanc and Rutenberg, 199(1:49), "The nedian 
ages reported in the two surveys arc usually within one-half year of' each 
other antid trends across cohorts are generally sinil."- i.e.. indicatino an age 
at marriage rising with timei.' Tile fit is indeed satisfactory for Ghana and 
Senegal, two cotitries that have accuracies of reporting of ages at utniotn 
that are. respectively, in tIle tmiddle and at the lower end of the range in 
Table 4-3. Comi parisoi ",n1also be atrtempted for Kenya and Ile SLldan.' 

In Kenya, for example., tie two surveyVs were not exactly 10 years apart. 
but the itiinc is close e litugh to attempt a conparison between those aged 
20-24 in 1977-1978 and those aged 30-34 in 1989, and similarly for other 
cohorts as well. The Sudanese survevs are also almost 1( years aparl. 
Table 4-4 compares tile percemlagces of cohorts married be fore age 15, ati 15
17, at 18- 19, aind the ptblished medians.'" 

9WFS and tIS data for Sudatn reelr only to ttorthern Sudan.14tTh, inedians in the WES are computed front single-year distributiouns of ages at narriage 
and in the MIIS frotti grouped dala. 
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TABLE 4-4 Comparison of Reported Ages at First Union. Kenya and 
Sudan 

Age altFirt Union 
Age at Time 
of Survey <15 15-17 18-19 Median 

W:S )IIS WFS DIIS WFS MIS VS IIS WFS DIS 

Kena (WFS 19/7-1978). )IS (1989) 

20-2.4 30-34 13 23 31 28 21 17 18.1 17.9 
25-29 35-30 10 20 34 31 21 2(1 17.5 17.9 
30-34 40-44 21 25 34 30 23 20 17.1 17.3 
35-3) 45-4) 22 I; 32 28 21 21 17.1 18.5 

Sudan (WFS 1978-1971), MIS (1989-199) 

20-24 30-34 26 26 21 24 I1 10 18.6 18.1 
25-29 35-39 31 33 2, 28 16 12 17.0 16.4 
31-34 4(0-44 42 37 27 31 II 1(0 15.7 15.8 
35-31) 45-49 38 3-1 27 31 12 12 16.2 16.j 

NOTE: WFS and I)IIS data lor Sudan refer only to northern Sudan: data are national-level for 
Kern a. 

SOURCES: )ata from Kenya (1980, 1989): Sudan (19,42, 1991). 

Lesthaeghe et al. ( 1989:245) noted in their examination of tie WFS 
data that overreporting of the age at first marriage was typical for older 
women. and they altrilbuted the tendency of tile median to rise as one goes 
back in time to "'advancing age and decreasitng literacy of' respondents." 
The difference in the medians for most Ciohorls (hutlt not for the oldest one, 
consisi'g o1 woIen aged 45-49 in 1989) between the two s;urveys in Kenya 
appears to be within the expe,.ted random range of imprecision. In Sudan, 
the match is good, and the c itference exceeds half a year I': only one 
cohort. IHowever, the reporting of' ages at marriage in both Countries as 
either ''before 15,- ''from 15 to 17," or "from 18 to 19" is rather differenl in 
the two surveys and cannot be explatined by lapses o1" recall. The robustness 
of tie median hides some diversity in the actuoaf reporting ol ages. These 
results (10 tot generally give the impression of a problem that would be 
restricted largely to older women. "Thudifferences !etween reported pro
portions vary. ilt sotie Cases, more Iet ween surveys than t hey do between 
cohorts in the salell\sur\'Cy. 

It is difficiUlt to draw n,y coCtltlsiotis about the aMdCiacy of retrospec
live reports oti agC at union for inferrino trends. The consistency of the 
evidence oi the iiediao age at marriage from two surveys that Ise simila. 
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methodologies is reassuring for Ghana, Kenya, Senegal, and Sudan. In 
three of (tie countries, both surveys indicate a rise in tilemedian age at first 
marriage: for Kenya, however, tie apparent trend in tilecohort medians for 
the WIS had disappeared in the DIIS medians. 

Measulrement 

The MIS reports have systematically presented median reported ages at 
first marriage by current age of women: age is a proxy for birth cohort, and 
tiletabulation of these data is designed to show trends, if such trends exist. 
Tile median is tileinterpolated age at which 50 percent of all women are 
married. As computed illIle WFS or the DIIS, the median age at marriage 
does not take into account those women who will never marry. Inlmost 
African countries, most wolell eventuitally go on to marry, and tie effect of 
this assuLption is relatively minor. (I explore this point more at length in 
the appendix to this chapter, hut it has no direct hearing on the argument of 
this section.) 

It has been convenient to use current status measures of' demographic 
phenmlena where recollection of exact dates is deemed unreliable. One of 
the oldest and Imlost widely accepted estimates based on current stattis is the 
sinultate mean age at marriage (SMNIAM).' SMAM is VUlnerable to mis
statellent of awes andl,Is tilefurther drawhack t'. iSSlmFling, in principle, a 
closed population with unchangin , behavior. In general, however, it has 
proved Irobust measture of the age at 1"l't marriage. 

It is interesting to compare eslimlates obtained retrospectively for the 
youll-est cohorts and the singulatle m1ea age almarriage hased on illata fron 
tilnesae surveys, as in Table 4-5. The result is hy now Well established: 
SMAM is always higher than either the median or the mean age at first 
marriage or union computed ol the hasis ot' retrospective records. This 
result is not in issue of survey-imposed definitions, because tilecurrent 
reports of' marital slttus rise tilesame criteria of tnion as the retrospective 
oties. 

There are several possible explanations for the differences: 

I. Time trends: SMAM assutles stahle proportions single over time. 
If changes had taken place, SNIAM would likely reflect an earlier period 
when marriage was earlier. The observed difference, however, goes in the 
wrong direction. 

2. Particular properties of tilemea;urement techniques: For example, 

ITie ,illnilate mean aiie at marriage is an eslimate ot the mean age at first marriage of 
tiose who ever marry, CoMpuited romt tie prtporiiots of people who are single. For details of 
the computation, see United Nations (1983:Antex I). 
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TABLE 4-5 Summary of Various Estimates of Age at First Union 

Age Tilnie o"Survey 

Country 2(-24 25-21) 31-34 35-31) 40-44 45-49) SMAM 

Burundi '" 19.5 19.5 19.6 19.4 19.7 21.5 
Ghana 18.7 18.5 18.1 18.1 17.0 17.8 2(0.2 
Kenya 19.8 18.6 17.9 I 17.9 17.3 18.5 20.5 
l.iberia I.2 17.9 17.2 17.2 (.( 10.6 201.1 
Malli 15.9 15.9 15.0 15.6 15.0 15.8 16.4 
Nigetria 17.8 17.2 16.3 17.3 16.8 17.3 19.6 
Senegal 17.2 16.7 16.5 16.2 16.1 15.9 19.5 
Sudal, ,d 2(0.5 18.1 16.4 15.8 l63 23.8 
logo 18.6 18.4 17.7 18.5 18.0 18.7 21.3 

1Iganda 17.8 17.5 17.10 I6.8 10.6 16.7 18.9 
Zillabwe 19.7 I8.8 18.5 19.(0 18.1 18.6 20.4 

NOTE: Data are national-level DIIS. 

'Majolrit, o01 %%omeIn il age group haioe not \et married. 
/'I)t IS diata (lo Sudan refer on1 to northern Sudan. 

S()IRCIS: I)ata on iedian ages based on retrospective declarations (if women and SMAM 
con.,)ntend fromt the pirportiotns nlC,.Cr married tl the lith ofthe survey, Is reported ill Segallbate 
et l. ( 19881: (;ihana I 989): Kcn,,is 1989): Chich-Johnson et al. (1988): 'raorc et Al. (1989); 
Nigeria (1992): Ndia\c et al. ( 1988): Sudanm 199 1); Agou,6k et :al. 11989): Kaijuka el al. 
( 198'): and zillhala 1989). 

the median tends to he younger than tie 1eanbecause of'flhe skewtness of 
the distribution of marriages: the weight of such effectl should be light in 
most instances (for a detailed discussion, see appendix to this chapter). 

3. The processual iliturte of m11arrialge: As discussed above, current 
reports ot' matrital stalts nay tend to underestimate the prevalence or uniiotns 

that, with (lic benefit of hindsiglt, will turn out to have been (lie begitining 
of atmal;.Irriaoc that withstood the lest of litle. colversel1y, retrospective re

ports may trace lie beginnings of a utnioti to its earliest sigls of' viahility. 
4. Problems of' recall: Women who do !lot kniow Iheir ages do not 

know their ages at marriaue either. Instead of reporting their truc ags at 
the time of union, they t ayNreport (or the interviewer may write in) the age 
at which it is believed that girls shottld be married in a hparticualr society. 
The cxistence of such normative ages has bhen reported in varioLs colil

2 
texts. 

12111Bamako artd lBho-l)inlasso. van tie Walle and van de Waile (19881) recorded a strotng 

leeling al lrg woren (hll a girl oglht it) he married al age 17. 
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5. Fabrication: Short of outright lying, informants nlay glamorize their 
earlier informal unions, particularly if tie), have produced children. As 
Bleek (1987:3 19) warns, "Embarrassing questions in a survey lproduce unre
liable answers." (Blcek uses the tilisreporting of marriage as an example.) 

rhere are potenItial cause'; of retrospective bias that could work in tie 
opposite direction. Women may fail to report past periods of cohabitation 
that had no lasting consequences. Moreover, as noted above, tihe fornaliza
tion of' marriage may take several years in Ghana mnd in Zimbabwe, there is 
a tenldeincv to report lformal registration dates instead of dates of first co
habitation. The net effect olf these influences, however, is to bias the retro
spectively rel-)rted age at first marriage downwards. 

I conclude this section. then, with the hypothesis that the retrospective 
measure of age at union and tile sinoulate mean age at marriage imeasure 
different and irreducible dimensions of nuptiality. Of the two, SMAM 
conforms better to the definition of a union at the time of the survey. The 
SMI\Ms cof puted from current status reports in the WFS and the DI IS take 
into account tile criterion of cohabitaion,. which dcfilles a utiion for these 
sur\'eys. In retrospective reports, however, a number of other criteria are 
introduced, and the overall tendency may be to relax the definilion and 
produce earlier ages at first union. 

ASCERTAINING( TIME TRENI)S IN AGE AT MARRIA(;E 

Retrospective Evidence from Surveys 

The distributioll of median ages at first union in the DIIS has been used 
routinely to chart the temporal evolution of age at marriage and has been 
interpreted as reflecting the experience of successive cohorts. For example, 
according to the Uganda survey report (Kaijuka et ail., 1989:14), "The me
dian age at marriage suggests that there has been recently a slight rise in the 
age at first union, since women aged 20-24 and 25-29 entered their first 
union later (age 18) than women aged 3) and above (age 17).

'able 4-5 presents the evidence from median ages at first union classi
fied by age at time of' survey. In several countries (Kenya, Nigeria. Senegal, 
Zimbabwe) there is a dramatic increase in the age reported by tile very last 
cohort, aged 2(-24 at the time of the survey. which seems too large to be 
plausible: in 13trludi and the Sudan, moreover, 5(1 percent of* the women in 
the age group had not yet married. I believe that medians based oil the age 
group 20-24 tend to be higher than the other medians. A plausible interpre
tatioti is that the downward biases inherent in the retrospective reporting of 
age at marriage (which ws'ere discussed in the previous section) operate less 
strongly in that age group than in later ones. There are still many women 
aged 20-24 who are regarded as single at the time of the interview on the 
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basis of their cirretI SLa,. Wiho $wOlld lter repol[ an earlier age at niar
riage. Several countries, however, have taken the change in tile proportions 

face value.I Amarried at that age al 

If olle disregards the age group 20-24, the eVidclI'e of a clear treld in 

age at marriage is very inconclusive. Only ill Sudan and Liberia is Ihlere a 
sizable increase: elsewhere, cither the trend line is fiat (Burtidi, Mali, 

Nigeria, Togo. Zimbabwe). or the change is less thall on1e year (Ghalla, 
Kenya, Senegal. Uganda). Over I period of 2(0 e'ars (the difference be

eVcen and 45-49). TFhethe cohorts aged 25..29 this change is very small. 
marcin of uncertainty inherent in the techniqle" ,1 measurement and the 

colcepts used exceeds the measured dilferences. 

E,vidence from Cuirrent Stat us )ata 

rhe time taken to publish census results is so long that there are few 

new readings on the evolution of nupliality over lime. Writing in the late 

198(s. .estlhaehe Ctal . (199:324) suinmariz'ed the evideuce: 

In countries \%ith two or more celnuses. ill proportions sinte. irrespective 
of se\ anid ace group, telnd to Nll\k all increase over tiic. Itn Angola, 

Kenya. and 'ai iinia tihe proporions single ,olmCn 15-19 rise by approxi
inalcl (.0), per decade. ilipt)\ ing all increase ill SMI\M of almost half a 

er'. Iliberia aid (ihalla. the increment i of tihe order of (. It) and 
0.2)) respccivcly for Ithc dec adeof hIc 1)6Os. inipl)in SMANI increaseLA 
of*Xand 13 mtnlih. 

I.CslhaechC et aI. bClievCd lhalt ile increase was spent hy 1975. bul they 

thought that census reiurNs froml the 1(9 8)s \would shed additional light oil 
the trend. Unfortunately, most of this informatiol is ilot yet available at 
this \writing. I repeat that infoimilion from the WI:S or the IMIS on current 
marital slatuis is not strictl\ comparable to cenll"s datal1I. As shown in Table 
4-1, ill seven out of nine )IIS where the comparison could be nliade. the 
siigulale ncln ige at marriage computed Irom )IIS proportions ever mar
ried was lcater than that coimptcd from censtis daia. 

I have obtailCd prClilniilNry tLIa for 14 rcgions I'rom the 198 celsLus of 

Tanzania and have compared thci to datl from [ieth census of 1978, 10 
years earlicr. This evidence is preCCnltCd in Table 4-6. In that COuntIl'y at 

least. the tendency toward higher proportions single has continued into the 
illost recent intercensal period and may bie acceleratinc. For fnemales, the 

"T hme report lr Nigeria taltes: -0n a ialimmln;Ilscale, age at toariage has nolt cthange 

appeciabk o .ertime. )nly alilomle lie 'uiigesl ",omen 115-24 lima, thrcebeen a shiifi ffrom 

marrying during limemid-iei Nears tIhelater ieen sears" INigeria. 1tl)92:00ttm. 
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TABLE 4-6 Singulate Mean Age at Marriage and Proportions Married,
 
Women: Selected Regions of Tanzania
 

Iercenage Single 

SMAM 15-19 20-24 

Region 1978 I088 1978 1988 1978 1988 

Dodonia 19.15 20.55 62.45 270.07 16.22 5.86 
Arusha 19.14 20.95 62.18 75.55 17.09 28.70 
Kilinanjaro 21.78 24.15 86.69 90,12 36.91 5 1.30 
Tanga 19.58 21.74 71.36 74.01 18.30 27.97 
Morogon 19.52 21.47 64.75 71.55 19.25 33.08 
Dar es Salaam 19.38 22.09 57.81 78.48 19.57 41.99 
I.indi 18.73 20.12 57.67 66.52 12.7-1 22.84 
M ara 18.82 19.64 611.57 66.96 12.114 19.45
 
Ruvuma 
 19.81 20.44 72.311 69.59 17.98 24.72
 
Iringa 20.45 22.17 77.02 84.9 
 25.67 30.29 
Mbeya 18.63 19.79 58.17 65.35 11.78 20.15
 
Kigoma 19.16 2(0.011 07.10 73.18 13.13 
 19.05
 
Shinyaiiga 18.48 19.17 54.56 59.32 10.08 16.87
 
Kagera 18.47 1(9.31 58.91) 67.95 8.103 14.39
 

SOURCIIS: Daa fronmTIana/ia (1982) and uipthlished labulations f ot the 1988 'lania 
cenusu s. 

dil*ferences in singulate mean age at marriage between 1978 and 1988 aver
aged 1.4 years, a very large increase. (Increase for males-not shown-is 
not as spectacular and averages only 0.9 year.) The change in the propor
tion single in the age group 15-19 is not as large for 1968-1978, but it is 
larger in subsequent age groups up to and including 30-34: the proportions 
married in the older cohorts, now in their forties, remain unchanged. The 
picture may be interpreted as evidence that the proportion never marrying is 
moving progressively up the age distribulion, aind that the cohorls that have 
entered the marriage market since tlhe 1960s will not partake in tile Liniver
sal marriage that used to prevail in Tanzania. Instead of a change in tle age 
itmarriage, the dlata would then retlect a change in the prevalence of per
manent celibacy. The extent to which this is the result of a change in the 
definition of' marriage or of a genuine change in tie proportions in union is 
a 1nOOl point. I presUnle that the pro)ortions at risk of childbearing have 
not changed very mtuch and that the importance of the change innupliality 
lies elsewhere. This point receives further discussion in the next section. 

Table 4-7 presents the available eslimteils of the silgulale mean age ill 
marriage inAfrican couttries. compiled from various This matesources. 
rial is very disparate in nature, and it is hard to compare the various cen
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TABLE 4-7 Singulate Mean Age at Marriage, Women 

I)ala Source 
Region and-
Country Dale IType SMAM Difference" Sourceh 

Western 
Beniin I961 Survey 16.9 UN 

1982 WFS 18.3 nc UN 

hlurkina Faso 1975 Census 17.4 UN 

COIc dlvoire 1975 Census 18.4 UN 

1978 WFS 18.9 ,c UN 

(imana 1960 
1971 

Census 
Census 

I7.X 
19.4 (1961-1971) 1.6 

LIN 
UN 

1979-14810 W|S 19.4 WFS 

1988 M)IS 21.2 (1980-1988) 0.8 )1IS 

(uilnea 
(iuinea-Blissau 
L.iberia 

1955 
1951 
I 62 

Survey 
Survey 
Census 

I iI 
18.3 
18.1) 

UN 
UN 
(IN 

1971) Survey 18.7 UIN 

(974 
1984 

Census 
Census 

19.4 
19.7 

(1962-1974) 
(197.1-1984) 

1.7 
1.3 

UIN 
DI Is 

1986 [)IS 20.1 nc [)lIS 

Mali 1960 Survey 16.2 IN 

1976 Census 18.0 tIN 

1987 IIS 16.4 ,ie UN 

Maurianmni 1977 Census 19.5 UN 

Nigeria 1981-1982 
19910 

WFS 
)I[S 

18.7 
19.6 (1981-1990) 0.9 

IN 
DIIS 

Senegal 1960 
1976 

Survey 
Cenisus 

17.4 
19.0 ic 

UN 
UN 

1978 WFS 18.3 UN 

1986 IS (9.5 (1978-1986) DIIS 

logo 1)58 
1971 
1988 

Census 
Census 
[)Its 

(7.6 
18.5 
201.3 

( i958-1i17 1)
tic 

0.9 
UN 
UN 
D] IS 

Middle 
Camueroon 1976 Census 18.8 UN 

Central African 
1)78 
1959 

WFS 
Survey 

18.8 
17.3 

ne UN 
UIN 

Republic 
(had 
Congo 

1975 
1963 
1961 
1974 

Census 
Survey 
Survey 
Census 

18.4 
16.5 
17.6 
1). 

1959-1975) 

(1960-1974) 

1.1 

2.0 

UN 
UN 
UN 
UN 

19181 Census 21.9 (1974-1984) 2.3 LIN 

jhboji 
Zaire 

19)6) 
1955 

Survey 
Survey 

17.7 
18.3 

UN 
DTA 

Western Zaire 1975-1976 Survey 20.1 ne UN 

continued 



136 DEMOGRAIIIc CIIAN;I: IN SIUB-SAIIARAN Ar 2!"-. 

TABLE 4-7 (cntined) 

Data Sourc 
Region anti 
Country I)alc Type SMAM )iffcrcncel Sourceh' 

I:astcri 

Bluruindi 

Ethiupia 

Kenya 

Madagascar 
Malawi 
Moia/anbique 

Rwanda 

Somalia 

Uganda 

Tanzania 

1965 
1971-1971 
197t9 

1985 
1987 
1978 
1981 
198.1 
1962 

190'9 
1977-1978 
1979 
1989 
1975 
(1977 

1950 
1980 
1970 
1978 
1(t83 
1980- 1981 

1(969 
1988-1)8) 
1967' 
1978 

Slrey 
( Ccnsu,, 

Survey 
Surv¢. 
) IS 

Stir\ e 
Sill ve 
Sire\ 
( 'n 

('Cn.,,, 
WlFS 
Cellst , 
)IS 

(ensus,, 
("cn u., 
C'Cerns 
('ensz,,s 
S t r 'e 

('ensus 
WFS 
Survey 

('Cn,,,s 

II IS 
(Cn,,i 
('ensu, 

20.8 
21.5 
21.8 

20.7 

21.9 
17.5 

17.7 
17.1 
8u,(8.4 

18.5 
201.10 
211.3 
21.5 
20.3 
17.8 
1(9.4 
17.6 
21. I 
21.1 
21.2 
21. 1 

17.7 
18.9 
17.9 
1). 

(1965-1985) 
ne 

(1978-1084) 

( 19(62- 1979 

19t78-19 8 ) 

nc 

ic 

tic 

(1967-1978) 

-0.1 

(.4 

1.9 
(.5 

1.2 

LIN 
UN 
UN 

YB 
iN 

YB1 
UN 
(IN 
UN 

M)IS 
MIIS 
UN 
)IIS 

LIN 
UN 
UN 
UIN 
UN 
UN 
UN 
UN 

UN 
MI IS 
LIN 
UN 

Zambia 

Zimbibwe 

Soul her 

1978' 
9(78 

1(988 
1969 
1981 
1182 
1(188-198) 

Sirvey 
('enstus 
('eu',s 
Censusk 
(ensus 
(Cilets 
(11S 

19.2 
19.) 

20.8 
18.2 
19.4 
201.-A 
20.4 

(1978-1988) 

(1969-1981) 

tic 

1.2 

)1 

Y B 
1.4 
LIN 
UN 
UN 
M1IS 

Botswana 

Lesotho 

South Africa 

1971 
1981 
1984 

1988 
1966 
1977 
1951 

1960 
1980 

1985 

Census 
Cent.st s 
Srirvt'y 

MI1S 
Cctllsti 
WFS 
('enstus 

Census 
CenlstUs 

Census 

2-1.8 
20.4 
17.6 

17.4 
2(0.3 
2(1.5 
22.8 

22.8 
25.7 

26.1 

1971-1981) 

tic 

ic 

(1951-1960 
(1960(1)981) 
(1980-1985) 

1.6 

0.0(1 
2.9 

(1.4 

UN 
UN 
FIIS 

DIIS 
UN 
IN 
UN 

IN 
UN 

YB 

t'ontitlted 
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TABLE 4-7 (1ontit'd) 

)ata Source 
Region and 
Country Date Type SMAM Diffterence" Sourcell 

Northern 
Sudan 1'973 Census 18.7 UN 

1979 WFS", 21.5 UN 
1989-199)) DIIS' 23.8 1979-198)) 2.3 D)Its 

" llc otcomparable. 

I'fIS. comptited hlo percentage never married given in First Country Reports, for survey 
or earlier Comlparikont: I)TA = tBrasS cl al. ( l198:Table 5.7): HItS = otswana (1985); IN = 

tnited Nations (t199):Annex Table A.I): \V S = (ihana 1983). Yb = United Nalions 

Yearbooks ,paNsim ). 
\Mairillul', only. 

'mTotal for 12 provinces. SM:AM for same prtovinces in 1'78 was, I9.4. and difference is 

Calculated onl that hasis. 

"Rel.-rs onls it) northern Sudan. 

sUses ai1d surveys over tinle. I have calculated change over time for sources 
ia' appear to use the same definition of marriage, but have avoided match

il', census or earlier survey data with the WFS and DI-IS, for reasons ex
plained earlier. 

For all its imperfect nattnre, the evidence in Table 4-7 appears to sug
uest that the ae at marriage has been increasing since the beginning of data 
collection. Eastern and southern Africa appe:r to be breaking the average 
age of 20 years: age at marriage appears to remain lower in western and 
middle Africa. The extent to which the increasing age at first marriage 
hides changes in the proportions that will ever marry is not clear. If young 
cohorts behave differently from their elders, in terms of the proportion 
ulti mately marrying, tie SMNIAM ceases to be a reliable estimate of the age 
at marriage in a period. 

A(;E AT MARRIAGE ANDi FI,,RTILITY 

This section looks at three distinct subjects: first, tile relationship be
tween age at marriage and age at first birth in retrospective reports of 
women in fertility surveys: second, the relation between age at marriage (as 
indexed by the proportions ever married in age groups 15-19 and 20-24) 
and the children ever born to women in those age groups; and third, the 
evidence that a decline in the proportions married over time has resulted in 
a decline in the number of children ever born. 
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Evidence from Retrospective Reports 

Recently, Westoff (1992) examined WFS and DIIS data on age at first 
marriage and age at first birth, reported retrospeclively by women in suc
cessive age groups; he treated those as indications of cohort changes. Wesloff 
(1992:3) distinguished three types of countries: "the first category in which 
there are clear and strong indications of increases in age at marriage and 
age at first birth; a second group in which there may be some recent changes 
underway, and a third group that shows little or no evidence of any change." 

Countries in northern Africa, which do not concern us here except for 
the Sudan, make up the first category that generally shows clear increases 
in ages both at marriage and at first birth. The second category includes 
some countries for which the increases in ages at marriage are quite sus
tained over four age groups (women aged 20-24, 25-29, 30-34, and 35-39 in 
the same survey) or over six age groups (when infformation from WFS and 
DIIS can be spliced together). The countries in this second category are 
Kenya, Mauritania, Nigeria, Senegal, Togo, Uganda, and Zimbabwe, al
though the change in o'go is less than half a year. None of these countries 
has an equally clear trend in the age at first birth. The third group-
Cameroon, C6te d'Ivoire, Lesotho, Liberia, and Mali-shows no clear trends. 
There is an apparent sustained rise in the age at marriage in Liberia, but it is 
coupled with a trend downward in the age at first birth. Table 4-8 presents 
the data on median age at first birth from the DIIS in sub-Saharan Africa 
used by Westoff. (For the evidence on median age at first union, see Table 
4-5 above.) The impression is hard to resist that age at first birth is fairly 
constallt, whatever the age atimarriage. 

Westotf (1992:18) also looked at the correlates of changes in total fer
tility over tinc, between the WFS and the D11IS. Iie found that the decline 
in the proportion married by age 21) was one of two proximate determinants 
that influenced the decrease in total fertility (the other one being the in
crease in the proportion of women using contraception, which had the greater 
effect). There was, however, a strong northern African bias in the data set, 
since four countries out of' the seven having both a I)tiS and a WFS are 
North African: Egypt. Morocco, Sudan, and Tunisia. Among the sub-
Saharan African countries-(hana, Kenya, and Senegal-there is no sug
gestion that reported changes in age at marriage by successive cohorts have 
resulted int a measurable change in ferliIity, contrary to Westofl"s overall 
concl usiotn. 

It is hard to draw conclusions about "sub-Saharan Africa" on the basis 
offthe evidence used by Westoff, for countries having either two surveys or 
only one. About Mali, Liberia, Cameroon, C6te d'ivoire, and Lesotho, 
WestofT (1992:19) himself grants that there is no evidence of increase (a 
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TABLE 4-8 Median Age at First Birth by Cohort 
Based on Retrospective Reports from D-IS 

Country 2(1-24 25-29 31-34 35-39 

Burundi 21.9) 21.9 21.1 21.1 
Ghlana 19.9 21.1 19.2 19.8 
Kenya 19.3 18.6 18.3 18.7 
Liberia 18.5 1N.) 19.4 19.8 
Mali 18.4 19.10 18.6 19.1 
Nigeria 19.7 19.6 19.0 19.0 
Senegal 19.1 0 I).) 9).0 18.7 
Sudan" 24.4 22.8 20.8 19.4 
Togo 19.5 19.2 18.8 19.5 

Uganda 18.6 18.3 18.0 I4.0 
Zimbabwe 20.1 19.5 19,4 19.8 

1DIIS daLta for Sudan refer oly I) norlhern Sudan. 

SOURClE: Westoff (I992:Figure 2). 

conclusion qualified1 by noting that the data for the last three countries are 
"more than a decade out of date"): 

The remaining contries all show some snggestion, weak or strong, for the 
recent emerrence of a trend tow ard increasing age at marriage anld [sic: 
should be "or"I age at firsl birth. These include Kenya, Mauritania, Nige
ria, Senegal, logo, Uganda, Zimbabwe. and possihly Chana. 

lie goes on to say that in Nigeria and Senegal, increases in the ige at 
marriage and first birth "have been chiicly responsible for the recent (le
clines in fertility lhal have become evident in the DIIS." Westoff's citing 
age at marriage and age at I'irsl birth together, as if they were strongly 
linked, is puzzling, as is his assessment that (here is "recent emergence of a 
trend toward increasing . age at first birth" (Westoff, 1992:19-20). 

My own assessment oi' the evidence is that there is no clear evidence in 
the WFS or the WIS that a rise in age al marriage is causing a decline of 
fertility in sub-Saharan Africa. One should ntot lorget that the indices used 
are very weak. To a large extent, the information about age at first birth 
and age at marriage comes from w(omletn who d1 not know their own ages; 
sormetiles a frightening proportion of" Ihe answers are provided by iml)uta
lion. Oin the basis of retrospective reporls from one survey, it is extremely 

difficult to estimate lime trends, either in age at marriage or in age at first 
birth. If [te )!S results are laken at face ,alue, there has not been much of 
a change in recent years-but the data are flawed and could hide real change. 
One must, therefore, look at other evidence. 
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TABLE 4-9 Proportions Never Married. Chiddren Ever Born (CEB) and 
Proportions Childless, Women Aged 15-19 and 20-24 

Never Married ';) CtiB Childless ') 

Country 15-19 20-24 15-19 20.24 15- I) 20-24 

lols,, 93.9 09.7 0.3 1.2 76.5ana 25.4 
Burundi 93.2 33.3 0.0 0.9 96.,s 44.8
 
Ghan,. 75.6 22.6 0.2 
 1.3 80.7 27.9 
Kenya 79.9 31.8 0.3 1.0 78.o 21.5
 
Liberia 64.0 24.7 1.8
0.5 62.8 19.3 
Malt 24.6 2.0 0.6 1.9 55.5 17.6
 
Nigeria 61.4 21.7 0.3 1.4 
 76.5 32.3
 
Senegal 56.5 22.6 0.. I.6 
 73.9 25.4
 
Sudan' 72.8 2-1.2 
 0. I 0.8 91.3 62.9
 
Togo 72.8 2-1.2 0.3 1.4 78.6 26.1)
 
Ugaldl 54.2 17.0 0.-I 
 1.9 69.7 16.7
 
Zibhabv,e 80.2 28.5 0.2 1.3 83.7 
 28.8 

NOTE: Data are ntion;,-level I)1IS. 

")lIS daia for Sudan ref'r only t northern Sudan. 

SOt I -S: I.eseledi el al.)(198): Seuamba el al.1988): (hiana I1981): Kenya I1989); 
ChIh-Johnsoli el;i1.I ')88 ): lraore ci il.(1989)): Nigeria (I '4 2);Ndiaye el ;a1.I1088); Sudan 
I1991 ):Agotik etal.( 198) : Kaiuka ci at. I 1' 9):and Zinhbabwe ( 98),. 

Proportions Ever Married and Children Ever Born 

Table 4-9 presents (lata from Ml IS survevs on the proporlions never 
married, the numiller of children ever horn, and the proportions of childless 
wolen aged 15-19 and 20-24. On the basis of the Iroportion childless 
enumerated by age of molher, and by using a technique similar to lhe one 
that is used to Colpulte the singtnlale mean ace al marriage. it is possible to 
compute what one might call thy analogy to Ilajnal's neologism "sin gnlate")
tlhe "uulliparate mean age at firsl birl1h'" Ior Nrh\I:II). I.is information 
appears in Table 4- 11. 

There is [lot a strotli relaion hetween the numbers of children ever 
born and the proportions never married in lhe [)IIS dala, which are showtn 
graplii(.ally in Figure 4-1 I'or aces 20-24. Lest.aeghe el al. ( 1989:330: 
Figure 6.14) lookeld at tile relationslip inl tlhe WFS data and concluded that 

14:torthe topic behid the L.1iiputlaliti of the singultalemean age atIl., riage. see Ia.jinal 
I1953k. The lemi .ing'ulai,' refers to ilie fact that iiean age ailfirsi marriage is equal io ill! 
number of ,ears spent singlk by those \kiho eVeILually marry; hy analogy, Ihcmean age ai firs 
biril is equal to lite number of years spent childless by lltse i,ho have a ehild.eventually 
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TABLE 4-10 Synthetic MNIasures of Ages at Fi1st
 
Marriage and at First Birth
 

Contilr SMAI NMAFIl Difference 

2.1lotswana 17.4 19.5 

tlurundi 21.5 22.2 1.7 
Ghana 20.2 20.4 0(.2 
Kenya 21.5 19.3 -1.2 

liheria 2(1.1 1s.8 -1.3 
Mali I0.4 I8.0 1.6 
Niweria 09.6 19.8 (1.2 
Senegal 19.5 18.0 -01) 
Sudan" 23.8 ().23.) I 

logo 2(0.3 19.6 -11.7 
I.gaznda I 8.9 17,7 --1.2 
Zin ba ,e 211.4 19.S -0.6 

NOTE: Dala are national-lcvel I)ITS. 

"I (lS or Sldaln to lonthlirI SULdIll.dati reel on1ly 

SOtUR('"S: (onplilteld silgle illld tesetleditroill popolIl)h childless ill 

et al.I (989)); Segal:ioi cl At. i!)88); 1 h:uia198): Kenya 11989)1; ('hich-
Johnson ela].I1)8, ); Itraorc ct at. (198 ),:Nitmia ( 19 )2) Ndime et al. 
(1983); Stldin . OLukI elat. ( 1)89); Kaijuka el al. I1 )):i I1t)1 AI and 
/inoibahme i 1981)). 

i rise in ages at first marriage bor wonmeln na not necessarily he converted 
into a shortening of tihe reproductive age span." I would prefer to avoid any 
COnlClsioll about the Ctfect of a cllige ill ilge of ''iige lld inltead 
speculate thai what is recorded as "'in union'" in [te )IS anl the WIS is not 
clearly an index of'exl.osure to the risk of childbearing. If[he married state 
were the conlext oflsociall\ saiicltoed childbearing, one %\otldexpect to 
find a strong posiive rela1iolushi) bethcmccll [lie proportions single and tile 

proportions childless: as can be seen for \\omen aged 2(0-24 ill Figure 4-2. 
however, this relationship is not strollg. The outliers are the Sudaln, where 
late Iliarriage appears to ha; h'ad a genulineCeffecl onl the proll rion child
less. and lotswana \ here it has very little etfeeTl. .\dmitedly, the relalion
ship is much strollg,-' o ages 15-19 (,CeeFigure 4-3). The proportion 
single at ages 15-1t f(or enmiales i:1 a good proxy for age at Iiarriage, anld 
age almarriaue isclosely related to the proportiol having a child; vet the 

prolportion sitgle is Ia getl than the proportion childless at 15-1) in Iotswana, 
Kenya. anl Iiberia. 

Figure 4-4 shows the relationship between age at marriage (SMAM) 
and age at first birth (NMABF1). Ilere the relationship is also clear, but 
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approximately equal numbers of countries ate found on eirhcr si(e of tie 

45-degree line that would describhe the relationship atif a.,gcfirst marriage
and age at first birth were the same; one would expect marriage to precede
the first birth by a number of months if it truly marked the start of exposure.
However, births occur in the absence of marriage, and marriages are not 
always tollowed immediatey by births. 

Changes in Proportions Married and Children Ever Born 

A test of changes would be the comparison of proportions ever married 
and children ever born over time. If age at marriage reflected the beginning
of exposure to [ie risk of childbearing, its changes should be related to 
those recorded in the nmlber of children ever born (CEB) at young1 ages.
Kenya offers the longest series, with a steady increase in the proportion
single at the yotLuCest ages, but little change in the number of children ever 
born (Table 4-Il 1. Over time, the age at marriage has been going up ill 
Kenya, but the e posure to the risk of childbearing appears to have re
mained almost conistant (it is too early to say whether the drop in CEB in
 
1989 is a real change.
 

CONCLUSI0N 

Several conclusions emerge from this review of recent data on age at 
marriage and the proportions married. The first is that the tools of investi
gation remain inadequate. Recent surveys have collected detailed and 
 so
phisticated information on nuptiality with the clear rationale of usiig it in a
 

'FABLE 4-11 Proportions Single and Children Ever Born, Kenya 

Proportion Chilren 
Single 1c41 ,Ever Born 

taa Source 15-19 20-24 15-19 20-24 

1962 census 55 13 0.4 1.7 
1969 .ensus 64 18 0.4 1.9 
1977 National Demographic Survey 71 0.322 1.8 
1977-1974 Kenya Fertility Survey 72 21 0.4 1.8
 
1979 census 71 25 0.3 1.9 
19'84 Kenya Contraceptive Prevalence Survey 74 24 0.4 2.1) 
1989 Kenya )enographic and Health Survey 80 32 (0.3 1.6 

SOURCE: Kenya (1989:10}, 25). 
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subordinate position in the study of 'ertility. But the Iiinlk between fertility 

and nuptiality have proved tenuous and variable in sub-Sahlran Africa. 
There are tantalizing suggestions that nuptiality has chianged iii recent 

years. Whether the change ispurely structural, becaluse more women live i1 

cities and have gained schooling (factol's that tend to delay marriage). or 

whether the chang+es represent a profoulnd Iranslorilalioi of the paltterns' of 

early anl universal urarriage that affect tile entire population is a question 

that cannot be settled easily with the dlata at hand. Tlre changes ire cer

tainly linked 0itl deep transformations in the African family and are ac

cotmpalried by. or perha s in part caused by. hlcreasing female indepen

dence inside and outside of unions. (The cxtensive literature on this subject 

includes Little, I973: Burnham. I9X7: (iuy'er, 19:X Locoh, 1988: ()bbO. 

I9X : aid tiranv others.) 
Various authors have discussed the recent CvIlutioll o1 Alrican nar

riacoe in negative terms ill sharp contrast with earlier inlerpretations based 

on colvercnce a1d modernization theory (Goode, 1970). Thus, Caldwell 

et .1l. (1991) talk about tie -destabilization of the traditional sexual sys

tem": Frank anl McNicoll 11987) discuss the "caribbeanization" of African 

nuptiality. The same authors advance the hypothesis that new types of 

female-headed households that are emerging amay otter prolising oppIrrtu

nitics for the deliberate control of reproduction. The debate on African 

nuptiality is likely to be increasingly Cast ;n terms either of resilient adapta

tion by the African family to tIre ftorces of socioecootmic change or of 

social pathology: the IIIV epidemic will feature prominently in this debate. 

There have Ibeenl speculations on tile pOssible c01rsCtlluelces of tile new 

nuptiality patterns for fertility through variables other than exposure to tire 

risk of pregnancy. Although the direct effect of a later age at inralrriagc on 

total fertility by curtailing the period of exposure is probably at work in 

strci countries s Btlrulndi or the Sudan, where rules against premarital sex 

have remained strong. the elfeCl of a delay' ili age at marriage on fertility 

lmay le More subtle in most other corIntries, including Kenya, BotswanIl., 

aId Togo. Van de WaIle aid Foster (I 990) suggested that premarital sexual 

relations may consthute a training grould for the use of birth control, be

caise young wOmelln Watlt t( avoid the p)rCgcinies thalt vould jeop),arIdize 

their proslects of education and jobs. The acquired knowledge of tech

niqutes of con1traceplion and abortion would later be carried to lllrrover 

riage. Other rtechanismis niry link the types of sexunal unions to the dura

lion of sexual, )stiienrce or breastfeedilnc, to irifecundabi Iity and male sterility, 

and to the prevalence of sextualy transmitted diseases. 

This chapter oplrr by stressing the fact that there are demographic 

topics other than fertility for which riuptiality patterns and intrahotsehold 

relationships may be Crucial: Inalnt mortality and the transmission of1 AIDS 

are obvious examples. There are good rea.sons to continue to investigate 
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nuptiality in surveys in view of its ePideiniologic and social irliportance.
More rel'lection will be needed on the best ways to ask questions aboutnuptiality and to interpret tie answers. The next task will be to continue to
analyze tileiultiality dlata frori f'rtility surveys and see how tileycan, be
improved in future data collection elfTorts. Ni1hreover, tilepublication ol censuses f'rom the 1990(roun.ld will )rovide fresh information to help docu
lent tihe chanes that are lhought Itobe taking place. It has been noted thatthe Tanlzanian data suggest tie old norm of universal f'enale marriage
be changing. This finding 

may
will have to be confirmed illsub)sequenl re

search, and its meaning ascertained. 
The simple questions used in conventional censuses (ithe "Are you mar

riedI type) and the more sophisticated questions in Iertility surveys (tlave
you ever been married or lived with Iman) cannot go very f'ar when one
tries to ascertain changes over time or to capture tilequalitative diversity of
tie types of unions or sexual relationships that exist. The statistical record
is weak or void when one attempts a typvology of types of union or tries to
distinguish free unions and illf'orlnal relations lfron more durable marriages.
To make sense o1' tileevolu1tion here. there is t need to resort to other
methodologies or to tiledescriptions of' other social scientists. Their observations (thnot range ats wide as the representative samilples characterizing
the sociological survey: what they gain in depth, they also lose iii breadth.
More work on linking anthropolog ical or ethnographic study findings with
statistical data collection in large Samlie survey.-, conld greatly enhance

knowledge of marriage patterns atnd their consequCnces in sub-Saharan Af
rica. 

APPEND)IX:
 
MEi)IAN AN) MIEAN 
 AGE AT FIRST MARRIAGE
 

Computation of the median age 
at marriage may. or may not, take into 
account those wonien who will never marry, or, for practical purposes, have
 
not married before a given age, such 
 as 50, after which very few marry for
the first time. In the estimales published by the WFS or the DIIS. the
median is the age at which half of tie women in a cohort are nmarried. The

difference is illustrated 
by corns ideri ng Kenya and Btotswana. In Kenya,

almost all \'Olrlell oilt larried;
go gett such is not tie case. however, in
Botswania. The comparison between tle two COutllt *s appears inr Table 4-
A.I, which uses the proportions of currently never-married women intile 
DI-IS.
 

If' one treats tliese proportions as a cohort 
 of" women .iagimgthrough anunchanging nuptiality schedule, tie respective tiedian ages at marriage for
Kenya and Botswana, obtained by int polation of the proportions inTable
4-A.I, would be 20.6 and 26.2 years If one limits the computation of thie
mnedian. however, to those women who will iltimately marry (98.5 percent 
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TFABLE 4-A.I Proportions Never Married 
Women, Kenya and Iotswana (percent) 

Age K nII)a, I1JBo1 1 1,waa.,1988 

15-19 79.8 9lI 
20-24 31.8 69.7 
25-29 10.7 43.3 
30-34 5.A 30.4 
35-39 3.2 25.1 
40-44 1.5 18.5 
45-49 2.4 20.2 

NOTE: Datm ire inaita-le\el I)11s. 

SOURCFS: Data fromn[.wled]iela. !1 )89K) Keny'a 
( 198,L. 

illKenya and 81.5 percent in Bolswala). the questiol becoines: Whell 
would half of the 98.5 percent of Kenvyais whoto ever get married (or 49.3 
percent) and half of the 8 1.5 percent of those ill Bolswaa (or 40.8 percent) 
be Inarried? The iiedians becon e 20.5 years I'O"Ken ,aand 24.5 for 1Bot swana.
 
This seeils a more legiliintate comptation of' the median (see Sliryock and
 
Siegel, 1976: 166). Itcannot he used, hlwever, helorue oille tile proknows 
portion of \wolien %ho are likely ever to iiarry in a coihort and is. therefore, 
not al\%a,'s practical for estiilatiOin of [he aCe at first llioll ytoUng Wolllell 
reporli illgin a survey. 

linitine the discussion to Keniva, where most women marry. noteo1that 
the two coll putllions of the Imedian vivd very similar esulIts aMnd thai these 
results in ILtrnril-e t lellall iarriage, 20.5, whichlo0se the Snlae ae at 
i,;also coimputed ol the basis oF cutllrent niarial status of, wollell at the time 
if enuneratiotn. 

The published WS and )1IS estimates of the iedian age of' marriage 
by cohort are based on retrospective reporting of the ages itwhich wolmien 
were first not oilcurrent inaritai status as in lhe previous comparimarried, 
son. In Table 4-A.2, I have systematically compuited tilemean age at mar
riaZe y coht flir the DIIS. by assunting hat women were all married iin7 
the middle of the age groulp t which tihey reported their mnarriage. The 
computaliion ises all the inlOrialiion available ai d is likely to be less .il
fected than the iedian by the concentralion of marriages at the younger 
ages: its value should therefore, on tie whole, lend to he it bit higher. It is 
obvious, howl ever, that estimates of tie ieans are generally close to esti
mattes of the median based oilthe same retrospective datil. This exercise 
suggests Ihal medians and means based on the same type of data tend to le 
siliiar, but that retrospective and current status reports differ systemati
cally. 



TABLE 4-A.2 Mean Age at First Marriage of Women 

ALc Burundi Ghana Kenva Liberia Mali Senegal Togo Zimbabwke 

20-24 19.1 17.9 18.3 17.3 10.5 16.9 17.7 18.3 
25-29 19.5 18.6 18.3 1S.1 16.X 17.4 18.4 18.8 
30-34 19.5 18.5 18.1 17.9 10€.4 17.6 18.3 18.7 
35-39 20.1 18.4 I8.1 1 ).8 16.4 17.3 I.S 19.8 
40-44 19.8 18.1 I7. 17.3 10.6 17.2 18.5 18.4 
45-49 19.9 18.6 1S.7 18.3 1. 17.1 10 19.1 
Mean of the means 19.7 18.5 I8.2 18.2 16. 17.4 18.5 18.8
Median' 1.5 18.1 18.2 17.2 15.7 I,.4 IS.5 18.7 

NOTE: Data are national-level DHS. 

'M.1edian .aluc of the nledians for cach group computed from Table 4-5. 

S(OURCES: Data from Se,-amba el if. 11988): Ghana l198)N).Kena (1984): Chieh-Johnmon etal.f1988); Traor et al. (1989): 
Ndi:aye ct ad. (1988): Agounkc et al . I1989t: and Zimbabke 11989). 
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Trends in Childhood Mortality 

Althea Hill 

INTROI)UCTION 

A broad, comparative outline of levels, patterns, and trends in child
hood mortality across tile African continent was presented in a paper writ
ten in 1987 and published recentily Ullill, 1989. 1991. 1992). That paper 
covered sub-Saharan mainland Africa between roughlyIII late 1940s and 
the late 1970s and made use of all the data on child survival :vailable at the 
time of writing. The overall findins are stmimari/ed in Figures 5-1 and 5
2, which display summary estinates over lime for all countries possessing 
usable data. 

[:our major feilures. all clearly visihlC in the figurCs, emerged from the 
findings of that paper. These weere 

1. declines in childhood mortality since World War I1 in almost all 
countries for which data were available: 

2. much variation aiong countries in the type of decline; 
3. much v\ariatioll among countries in the level of childhood mortality 

itnall periods: and 
4. a marked overall difference in mortality levels between countries in 

western and middle Africa and countries in eastern and soutthern Africa. 

AtIhLat Iill is at the India Countrv t)epartnent, tPoptlation and tItuman RCSources )ivision. 
The World Ban k. 
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FIGURE 5-I Risk o' (dying bef'ore age 5. western and middle Africa. 1926-I1980. 
SOURCE: [fill ( 1991:Figure 3-2). 

with a rough gradient running from highier mortality inl the northwvest to 
lower mortality in thme southeast of, the cotmtilment. 

With regard to this last point, thiere were indicationms that this gradient, 
havine beenl verv (ilinet ait the start of' thle period of' situdyI was becoming 
progressively blurred as moore and more western and middle African coun
tries redLtCed their mraiylevels to near or within thmeeastetrn attd south
ern range. IHowever, time picture was still too indefitnite for firm concluisions 
at that ltme. 

The pamper also tnoted thtree exceptions to these general patterns: 

1.Som1e COuLttr1ies hald e.\perieneed periods of' static or rising mortality. 
altmost all ag-ainst abackground of civil wamiland disruption of' normal socio
econlomlic (ILeveloptlentcl (e-g, Etiopia. M o.amhiiqule. Rwanmda, and Suidanl). 

2. T'he mlortality of, a fe\. western) and Middle African countries (niota
bly Ghana, Congo. and Cameroon ) had fallen to well withiti[the eastern atnd 
sout1hern ranee. 

3. One eastern African COttu1try. N/alawi. had a level of' mortality to
wardl the uipper etnd of' the western and middle African ranige. 
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FIGURE 5-2 Risk of dying before age 5, eastern ard southern Africa and Sudan, 
1926-1980. SOURCE: Hill (1t91:1Figure 3-3). 

I)ATA I)EVEI()I'MENTS SINCE 1987 

In 1987. when the alorcuenliolled review of levels and trends in child
hood mortality in Africa was prepared. almost no data on developments in 
the 198(s were yet available. As shown in Table 5-1. several censuses and 
sur,,cvs had indeed been carried out between 198( ant. 1987. bil very few 
of them had vet yielded available results. Over tile last five years. however. 
a considerable qtuanlity-lhotgh b, no means all-of new data collected 
during the 1980)s has been releatsed. This chapter reviev, s levels and trends 
in many of the cotlries for which fresh data are available for analysis, and 
examines ,whetCr tile conclusnts of tile previoHs review still hold both at 
couintry and lt continental levels. 

Iln ttlal, nrew natio til-levcl data aire available for- 16 countries (about 
-10 peCent ofl all Itailall.nd sub-Saltaran COUtllries): these are B'otswana, 

Burkina Faso. liurundi. (Yte dIvoire. The Gambia. hlana. Kenya. Liberia. 

Malawi. Mali. Nigeria. Semiegal, Sudail, Togo, Zaire. and Zimllbwe. Data 
are also available for it large part of Uganda. Inl addition, data from small

http:Itailall.nd
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TABLE 5-1 African Censuses and Surveys Since 1980 

'ounirv T', pe of )peration a Date Status of' Mortality Data 

\Vestern 
Benli \VFS 1981 Published 
lBurkitia Faso Cesus' 1985 Available 
C6tC d'Isoire W[FS"' 919-I80 I981 lubl ished 

I.SMS 1985-1 986 Partll', vlilalle 

The (iaii 
( crtsush 
Cellsus1 

' 
1)88 
1983 

Availabhle 
llblished 

(liana ('Census I 84 Not collected 
LSMS 1987-19)88 Not yet availahle 
1)1 ISh 1988 Published 

(]Uillea Cellnus 1)3 Abaiidoied 
(muinea- Iiiau ('enss 1979 Ntl ycl a'ailahle 
l.ibcria ('ciisus 1984 Partly available 

I)IIS 1986 Illl hed 
Milli ('censu, 1987 \vail able 

I) IS 1987 P'uhl ished 
Niger (elnsitls 188 Avai lable 
Nigeria Deiitigraphic stuvey 1980- 191 

I naval litble 

WFSIt8 I-91982 1l'bll lied 
I) IS I )n0li State) 1987 i'ttlislied 
I IS (nlilionllh, 9I9)) Avaiilahle 

Senegal I)1 IS' I l980 Published 

Sieira Leone 
(enilsus 

Celnlls 
1988 
1985 

llitly available 
Not Net available 

Togo (eC'llti 191 I Not cllected 
1)1IS/ 1988 Pthl ished 

Middle 

Agila (Ceiis I Itiitla oilyI 1983-1984 Availitble 
Sollutlheal,legin stlrv 1' 1988 Available 

(namierton (Cenil, 19)87 Parilf available 
1)IIS 1991 Available 

(Cilliut) (ellMIs I1984 Paltly avajlable 
Zaillre ('PS (,niall area l 19 .1 I'll;,! s;hed 

I Islle rn 
('C.llsls" 1984 PallIv available 

Ilurnidi I)I IS ' 1987 Pt ublished 
('ellsis 1991 Nol 'el available 

I-thiopia I)nioilraphic survey 1980-1981 Published 
Cellsts :1984 Nol yet available 
Natitnii udntle raphic 

st .v 19t 0 Partlv available 
Ke-;.va National deitographic 

"MArVe.b 1983 PartIv available 
('IS 1984 Published 
1)1 IS/' 1989 PublisIed 

Mialaw i 
Ceniisu 
Nalional dcnographic 

suvr'ey1' 

19S9 

1982 

Not yet available 

Published 
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TABLE 5-1 (continued) 

Countrs T. pe o"Operalion' Date Status of Mortality Data 

WFS Ivpe 1 '. 1984 Published
 

CenuS I987 Partly available
 

Mo,albique ('Census' 1980 Available
 

W'E-S tyrrpe
] x' 19)87 Partly available
 

Rs anda \V'[S type, 1983 Published
 

Sotalia )emiograplhic survey I 980t 'ublished
 

('ensuLs I986- 1987 PossilyI lost
 

Taluania Census 1988 P'artly available
 

LtJuada ('ensts 19)8) M\ostly lost
 
-

)IIS (stilth lily 1b I1)89 1981) Published
 

Zatmbia (ensus 1181) Not published
 

)IIS 1992 Partly available
 
Zimbalse 	 Census' It982 PatI, published
 

(.1's" 1984 Published
 

l)emtographic survey t ' 1987 Partly published
 

I)tS
I' 1988 Published
 

oUIterti 

l1ItsW%;lla 	 CenIss 1)81 Published 
('1>Sb 	 198it4 Published 

1)einogiaphic survey 1987 Not yet avail ableh1imS	 1988 I1ublished 

Lesotho Census 1986 Not yet available
 

Sssaiilatld Census 1986 Not yet available
 

)1IS type, 1986 Not yet available
 

N	ort her 

Sudan ('estits1 1983 Available 
h)1IS tinorthein only)'b I198- 1990)) Published 

'\VFS: World [eitilt, Sur\ l.SMS: Living St;ntdards Mleasuremtient Sir'ey; DIIS:
 
)etnograpltic and lealth Stirve s':('TS: (olitraceptive P'revalence-itr'ey'.
 

[)ialti set usedt in this chapter.
 

,S l e\C,liitt alte r l prlt 'l series.
l.tl WIS, but ntl the W\:S 


Stlre v tiiotlcled alter )IS, but ilt part of tihe I)IIS series.
 
)ata tot Maptuto. the capial city. are
0i 	 used here. 

scale surveys in Mt/atnbiutle aid Angola are examillcd, because of the 
particular inieresl and dta scarcity in those two countries. 

The illthodulogy eniploed is the satne as for h, previous review (see 
ap)endix A 1o this chapterl. ie niainstay o tihe analysis is information on 

child SillViVal. colltciCd from molhers inlcensuses and surve's and analyzed 

h% uts-,in tihe "russell vatianl of the Brass child survival lmthod (Trussell, 
19175): eslinales based on Coale-Demeny North and South families of life 

tables (Cotale and Demetiy, 1 83) Iare compared, and those that appear to fit 
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) "Tunisia 

Algeria 
0 Libya
 

Western -
 Egypt 
Sahrara 

Mauritania 
Cap. V . 2 Niger , 

Chad[240:0 
Tha.rn 

Ulan~idw 

. Gil...
. 

Sierr .Ethiopia 
LeI.. 4 , aAll.- e pbIh 

Li I n . 
"
 

Sao To mne Goro Kenya 
andPrtncipc 

ltO1 
1 

[100rd. 

.I.1. Tanzania t :80 

100 or Less 
2601 

101-200 AnaMalawiAngolat .ji : Zambia :l ' 
More than 200 Z 

rNamibla [74 I 
__ 

~. Mauritius 

Swaziland 

South . Lesoiho 
Africa 

Sunimary estili0 tes of dying before age 5 (per I,(00), selected African countries 
between 197) atnd 1985. 

the data best are selecled,1 DircCt data oil child deaths from maternity
historics are used for evaluation but no1t for the final estimates. More 
methodoiogieal delaiIs are given in [iill (1989, 1991, 1992). 

Itoale and tDllietn des eloped titir niodel life table faiilic, (Ftall. West, Nitrith itnd S tihit 
to ret Leth diflet'retli ige aind etx pattcri i tttli a der ed fritin tiit ricil data fron 
eatsieitn-etirat. ittrith t'ieri. Sct'litina iail. mid soutelri c titries i1 J~itipe, rof leCt riely.
The Notrtth aiiit Siiitth indels jo\idc tlie h:,s: It ttrr ihe Ahtai ale pitiern ott tittitilits ill 
ttilhlhO t he iptsttll\d (Wii l 1 t) ttis cthaitet ftr dtelails). E.stiiiates (tiae till tL s Iv tllntiltel, 
irel ci\Cllin ihe al))C:iitli\ I1 kdfles to each cttitll dijs il Ned. It llttl'e cases, the estillites 

fron oh tmodels im alsi presetited in [ie figure h \\ct. hcalte of Space liitation, tri,one oif tihe modetls is tiwwllly prewn,ited in a figure. 
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Every stage of the analysis and estimation for each country is standard

ized ismuch as pos:ible in order to put individual country results into a 

franework of continental levels, patterns, and trends. Inevitably, estinla

tion from large quantities of imperfect data is a subjective process in which 

individual judgrienlt must play a large part. (See map for summary of 

continental levels of child mortality.) 

NEW COUNTRY DATA AND RESULTS 

Bolswana and 71mhabwe 

These two couiitries are examiined together because they are neighbors, 

their levels of overall developmlieit are very similar, their mortality levels 

and trelds were also ,,,ery similar up to 1980 (see Figure 5-2), and their data 

collection schedu les in tle 198)s were almost identical. They each had a 

census at tile beginiing of the decade, a Contraceptive Prevalence Survey 

(CPS) in 1984. an intercensal demographic survey ICDS) iii 1987 (unfortu

nately not vet available for Botswana), and a Demographic and I lealth Stir

vey (DHS)in 1988. 

The results of" the arr,1ysis of' all availahble mortality data for both coun

!ries are prescnited in Tables 5-B. I and 5-13.2 of appendix 13.and are shown 

graphically in Figures 5-3, 5-4, and 5-5. In both, there is a marked contrast 
betweerl the sn1out biless aid regularity of tle census results and the irregu

lar, s esi, and ol'teni various surveys, rio doubt thera.ther wild result tsf'l 
niuCi larger iinulbers aVailable 'r analysis From the census are largely 
responsible. [however. the consistency and plausibility of the results frotii 

tile 1980s survey data differ sharply bet,'een the two countries. 
For Botswana, provided the South model is used, all the data except 

the direct DIIS reports are highly consisteil. They show a continued decline 

in clliildiood mortality froni 1955 to 1985, witili the decline possibly accel

eratirig duririg the hate 1970)s and early 1980s. Because Botswaia enjoyed 

rapid economic growth and fast-developing infrastructure and social ser
\ices throughout the I97(s and I980s, stch i trend is riot at ill surprising. 

ihe very low level of mortality achieved by the mid- I98ts-a probability 

of dyilg by age 5 of' not miuch more than .050. which implies anlinmat 

mortality rate between 30 arid 40 deaths per 1,000 live births-should also 
he acceptable because the )IIS shows that child lealtli and nutrition are 

excellent. Bhotswana appears now to have perhaps the lowest riortality in 
stib-Saharari Africa. 

By contrast, tile 198(0s survey dala for Zimniibabwe are conifused and 

incorsistent, w ith tile exceptioi of tile larger-scale 1987 denographic sur

vey of the traditioinal type, which fits well with the two sets of census data. 

The 1984 CPS results iOt only are highly irregular iti trend-first steeply up 
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FIGURE 5-3 Risk of' dying hefore age 5, lBoiswana, 1955-1990, South model.
SOURCES: 1971 census ( Ii swana. 1972); 1981 census (Botswania, 1983); 1984 
Contraceptive Prevalence Survey (C'PS) (Botswana, !985); 1988 Demographic and 
Health Survey (I)HS. (Lesecedi etal., 1989). 
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FIGURE 5-4 
 Risk of dying before age 5.Zimbabwe. 1950-1990, North model. 
SOURCES: 196}9 census (Rhodesia. n.d.): 1982 ccnsus (Ziihabwe. 1985a); 1984 
Contracepive Prevalence Surves (('PS) (Zinhahve, 1985h); 1987 Intercensal De
fnographic Survey (ICDS) (Zimbah ve, 1991 );1988 Demographic and Health Sur
vey (DHS)(Zimhabwe,1989). 



TREADS IN ('IIILDIIOOD AORI II /6/1 

Risk of Dying before Age 5 (per 1,000)

200
 

150 

100 

50 

0 
1950 1955 1960 1965 1970 1975 1980 1985 1990
 

Year
 

--1969 census - 1982 census --1984 CPS
 

-1987 ICDS -1988 DHS +- 1988 DHS (direct) 

FIGURE 5-5 Risk of dyiog bCfOrC ae 5.Zimhabve. 1950-1990, Soulh model. 
census (Rhodesia, 1982SOURCES: 19W) i.d.): ccnstts (Zimbabwe. 1985a): 1984 

(ontraceptive Prevalence Survev (PS) (/inial.,. 1,8h5): 1987 ]ntercensal De
nuographic StLrve\ (IIS)hZilbLhv.e. I991): 1988 )emographic and Ilcalth Sur
\ey.(IItS) (Zillhalk',. It989.).
 

ald then even more steeply down. all ill the space ol' less than 15 years
but apllear quite at odds with all the other data. The 1988 M IS mortality 
levels ate nitci too low cotiipatred with the other data sources, except per
flaps in the tIIost recent f'ew' years. Tihe best choice seeml1s to he icotlibilla
tion of thlie 1987 demographic surve 'e slIts with those of the two censuses, 
which would also yield mortality levels similar to those f'rom the )lIS 
around the mid-198()s. North appears the better-littitg model for the two 
censuses, but Sot II gives better consistency thereafter: there seels ino clear
cut rei'soll to prefler one over the other. 

The resulting Irenrd is again of a cottiiUed mitrtality declire flrom1the 
earlyI1970s to the tnid-198()s, Centle at first, then with perhaps art accelera
lion of decline in the 19Xt)s: there isalso a hint illtiledata of some tieipo
r'arv stagnation or rise iti iiortllily dturing the late 1970s, the period of the 
war for ildepCndencC. The relatively low overall level of' childhood iortal
it,achieved b' the mid-198()s--a probability of dying Iy age 5 of about 
.1)8) to .tt9(--is a2aif consistcitt with Zitubablwe's good general level of 
itcotme and development and the excellent child lealh anl nutritio n no!Cd 
iitie DIIS. Such a level would place Zimbabwe behinld Bot swani, but still 
among the very lowest-mortality countries in Africa. 
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Middle and lastern Arica 

Mozambiqte and Angola, the two ilajor former Portuguese colonies, 
have enjoyed neither stability nor solid economic growth for many years.
In both, a long and p.0ainl'1 \ ar for independence was followed by a short 
period of relative peace before internal conflicts resumed. No new na
tional-level data for the 1980)s are .yet available for Nioambique, and nonto
were collected in Angola. Survey dt Ilronl two Silai1 Iareais ill the southern 
parts of these countries are. however, available and are presented in this 
chapter. These are Maputo. the capital city of Mo/anhique tdla front v1987 national World Fertility Survey (WFS type of survey). and rural parts 

of the sonthwest region of Angola bordering on Namibia (atla frotm a local 
socioecononi ic-deiog raph ic survey in 198,8). The results from these new 
data sets, combined with the latest available national data, are shown ini 
Tables 5-13.3 and 5-1.4. and StnlnlinariZCd graphically in Figures 5-6 and 5-7. 

The irend in childhood mortality in Nlap uto hlween [lhe early 197)s 
and tie mid-198(ts is broadly consistent With tile picture already evident ill 
the national census results. There \kas possibly a mortality decline throtgh 
the earlier 197)s ( when the tortttgtese were still developing IMaputo is a 
modern city headlquallrters containing a major concentration of tie Portu
guese settler populationi). followed by stagnation from the mid- 19 70s through 
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FIGUl1RE 5-6 Risk of dying htl'ore age 5. Mo/amhique and Maputo. 1960-1 ,9tt
North and South models. SOURCES: 19810 censs (Mozmibique. n.d.) 1987 Nlaputo
Fertility Survey (MFS I(WFS-ype survey) (,Mozambique. 1987). 
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FI(LiRE 5-7 .lnthuc ace 5.Angola and ,ouitll..cter'l NorthRisk of _,e Angola. 
and SoLIh itodl. S()tR(T S: N40)cenisus lfeicl. 190,) : 1988 rural survey 

the mid-19,91. duriic, hrich tlre Portuu,ese \\ilhtdra\\:ll ,.as followed hy 
the otil ofla crippling civil ,,,lr. The ovell level f ,Cihtldhoodmortality 
in Maputo durin the I. 197(),, and 80 as. howver. relatively low,19519 

with aspro ,ilit\ of d in2 hy a e 5 of .12ff to .1 -(It--tuuch lower than the 
corre,,ponin,.g lt el of .27(0lt .2o ) for \lo /,;lhique, atsa whole. 

The picture ill soutlh'.lesterll ..Arcola is e\n \\ ",e. Rural p Mara d 

agricullillal p 4ptlitiotll appe] l'rto li.' ,e\]perietlCed ',;tltllillc Or risill 

childhood llort;llil, 19711 the mid-It en area wasfrtm to ,,.k\etholugh tils 

relatiel\ prosperlous. anld least affected h\ the itidlpnde,,rce civil ar. 

Accodtnmlt to the ana sis of the 194(0 censt reportted in Brass et al. (1968, 

tirereCIiOn, theCn 'allCd Illila. etilo.ed h\ lar the lo\L,+t Childhood nrortalitV 

illAntola at aIllt The childhood mortalit\ estilates eltlirerine Itrottime,. 

the I6S8 rural ,ure. \ith problabililies of d.iknw h ,eSof .2(11 to .251, 
represent an mtproCmnlentl O\er the IreeIs fottld in the 1941 cenSu, data. hul 

are still \c.r\ hih cis em the%arlea location itl tire hopes,-mrtlili latof 

Africa. 
Full results from tire Nalavlmi cersl , of 1087 are ntot \e.tiaailable. 

thfime\,.r. cive.n \1lla\ i elritordinril\ sex, re childhood mortalit, in ear
,lier d,,---l-,ilitie (ri to \,,of dx ir h\ ;aC 5 of .33) .37(0. hich are high 

for an. part of Africa (see Fiu eI ,uh-Sahara I, 5-I and 5-21---il is of tinler

est to C\.lllille tileadditiornal dlita ot trlids froIll thle Imid-19()s to tle 
beginning tf tlre 19O) tiatlemrierge frotm te ot irve\s carried out in 

http:etilo.ed
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FIGLJRF 5-8 Risk of dying before age 5. Mami, 1955 - 1990. South model. SOURCES: 
1970-1971 Poptulation Changc Sture\ (P(Si (Nlal;i. 973): 1977 census (Malawi. 
198(): 1982 National )enll crlphic Sur\e\ (NI)S and 1984 [ amil Formation Sur
vev [O15 I\l.Iami. I ",7c). 

1982 and 1984. These arc sho) n ill Table 5-13.5 and stinnari/ed in Figure 
5-8.
 

The picture is mil\ed. Results frol the 1982 sur\. an intercensal 
ntatiotl; detolgrtphic stir\se. fit %%ell with earlier data. providedl the South 
model is used. Ilo\\C ver. lhe direct and indirect datma from ilc 1984 \VFS
type SurvC\' taltch p)Orl. both \ ith each other anl \ ith other dlta souices. 
except it the begiilling and end. respecltiely. ofl their periods of' reference. 
It Seems best to accept the 1982 results and to discard mllost of, those frolli 
1984. 

Use of' the South lltodel )roltlcCs a Iredil of' very gentle mortality 
decline Ithrouh the earlv 197(k (as earlier dta also ildiclted). followed b\ 
sotmething of anl acceleration turine tilte The Iprobabilityrsl o1 tile dec;lde. 
of dl\in .e 5 fzlls to ibont .260 to .28) v the becinine of the 19)80s, 
leaving Mala \i slill amone the ver\ hichesI-illortalitV COtlrlies ill all Af
rica till lat time. 

Zaire is anothler couintrV for \%hich data are available only from tihe 
early 19 8 0s. tlos. scr, because the pre\ious data set (i naliolldtolllo
graphic sul"e\ (NI)S)) dated back to the mid-1 9 50 s. %kith long periodts o1 
instabili ty aid slanation ill economic growth inlbetween. the trends shown 
by the dtla from the first census in 1984 (10 percent sample ) are of great 
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FICLIRE 5-1) Rik oftkin, heforoe au 5. Zaire. 1935 - I9. North and South mod
els. ,S(0LUR(T'S: l955 Nminmil D)eimmviraphic Survey iNIS) (Rommniuk. 196X): 
1984 ceusus (Scu itluml;un. 

iesult,, . ill tile 

ii'CIn ill tlhle 5- B.0 aid Smmni alri/Cd .raljIicilll. in tir ' 5-).
 

T'he %%o data s lets,ir ill be ICaSmiti comllistclt. particulirly if fhe
 
North used. ;Iilla dCiile in Child

interest. The I e4 in comliuination 1955 sNlre results. are 

mitodel is ihe'\ IrnllId cOfl ltiitisLe 

hood inorltaitv from I94ft It9,,. The dccl inc \%it' t
perlps siceper tup o 
[lie nilid-1I95(fs or so, and (lparily b\ infCrec'l'Cl Shlallhu(Mr tICtreCalter. This 
pattern is Collsiacill % iih Ile colncnIlttClefr ilsc'L'ic0onmic tlCo\ph0)
niemt made b\ the eIelia ,s durim,,, [he 195(0,. and the suhbseinuent miore 

sipor ldic" Iplterl 0' C'ci lli.l'Cer Ia and dhevicloplnclll of* so ial services 
(htl wkas possible durine tile succcedinl, I\kto decades of' internlitten turloil 
ind ptoliticll difficultiis. The prohlbibilit\ ofi d\inl' before a.' 5 ofi around 
.')I( tf .22f0 ill fhe 980 all itsCirl[ g iu thili liie f in previous position 
within Ihe iniddle, raIc of, 'Csterli aind middle Africa. and close to the lop 
of the raite 'or eIsternl and southern Africa. 

tiutrulndi. nill Casterl neighbor if/aile. i, alo i forilier lehmlia. cololly. 
Fromn carlier dala it appeaed that Childhood lotalil\ hid declined ill ti e 
1950,, and earl, 19f6i,, hut then more rI-lcs stau1naLd IitlouUl tieIulid-
I 97(Ik. Trends in tile earil 19(k, as c'll is the il 97,, can he examiled 
from tile resnulls of* lie 197 DIIS. These ire ,io\\in. tocelher %kitl earlier 
dla. ill Table 5-B.7. and are umlmari/ed nraphic.lill ntire 5-1(. 

The ilC\k resnits ippeillr vr\'y COISiNtemI1 ilh IprCviOtis data. particularly 
if the South model is used. They indicate a renewed and fairly marked 
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FIGURE 5-1( Risk of dying helore age 5. Burundi. 1955-190. Sothll model. 
SOURCES: 1970-1971 Natioml Demographic Survey (NI)S) (Burundi. 1974); 1979 
census postenuleration survey (PFI)(Burundi. 1979); 197 l)emographic anl IHeailtlh 
Survey (DIIS) (Segm bhacl al.. 1988). 

decrline in childhood mortality during the early and mid-1980s. In the mid

1980s, the probability of dying before age 5 was .170 to .180, keeping 

Burundi in fhe middle of the eastern-southern Africa range. 
Uganda, a prosperous and fast-developing country in the 1950s and 

196(0s. has since suffered civil wars, economic collapse, and the AIDS epi
demic. No large-scale data set has been available to examine demographic 
changes since I90) (the date ol the last iublisled census) because of tile 
theti and destruction ol" most olf the 198(1 cen,,us data (inflormation from the 
Census Commissioner). The I988-I 98) I)IS now provides some inl+orma
lion fOr the soulhern part of the cotlry: unlfortunately. most of the then 
unsettled north could not be survey:d. The )IS restls are shown with 
earlier dala in Table 5-11.8 and summarized graphically in Figure 5-11. 
When examining them it should le borne in minid that in the 1960s the parts 
of Lgainda covered by the )IIS Ilad similar levels of" childhood mortality to 
those omitetl. 

These results, though internally somcwhat conlused, nevertheless dis
play a complete transformnalion in childhood mortality trends in Uganda 
over the past two decades. The extremely rapid decline of the 1950s and 
1960s gave way during the course of the 1970s o stagnation or an actual 
rise in mortality. There is an indication of renewed mortality decline in the 
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FIGUR5- II Risk oldying belore age 5,Uganda, 1 5(1-1990, North mnodel. SOURCES: 
196) ce7nsus (ly-inda, 1969): 1988-I 989 )emographic and Hlealtth Survey (DHS) 
(Kaijuka et al.. 1989). 

early 198(0s, blt this trend cannot be taken as firm anlt, in any case, would 
almost certainly not be true inthe ItIsurveyed north. The risk of dying 
belore age 5 in the mid-1980s was .180 to .190 in southern Uganda; thus if" 
a national level at most .01 or .02 higher is assutmel, the results do not 
diler greatly from tilelevels of the late 1960s. The net result I' the 
disruptions of the last 20 years has thus been to wipe ol the country s 
previous two decades' improvement in childhood mortality. The new mor
tality level pushes Uganda Ironi its previous position in the middle of the 
eastern and southern African mortaity range close to the top. 

Unlike Uganda. Kenya has been relatively peaceful and prosperouts since 
independence in 1962 and has collected a mass of demographic (lata since 
itsindependence, including four censu:;es, two naional demographic sur
veys, a WFS,aCPS. and a DIIS. )ata onichildhood mortality are available 
'rmallexcept the ('PS and the most recent census, and two (the 198.3 NDS 

and the 1989 l)IIS) provide inftormation for the 198(0s. The results from all 
are given in Table 5-B.9 and summarized graphically inFigure 5-12. 

These results display a very clear overall picture of a continuous and 
rapid decline intchild mortality during tilepast 45 years. The probability of 
dying by age 5 was more thll halved between 1945 and 1985. frotn more 
than .250 to about .100. The North model yields better consistency between 
data sets thall the South-with census data, inparticular, dovetailing almost 
perfectly-but the general picture is similar in both. 
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I(I[URF.5-12 Risk ol (Itn, t a -e. 5, Ken ii.ehlo., 11)45- 199( Noilh model. SOURCE'S: 
1t 2 ceisus Ke .. I t I06 en,,t,,, .I9)9): I177 Nationa:(Keni I)enograph

ciCllr (K\h NiI: ] iel\ l lire)
\ IN) il t. 1077-19 78L\\111'ted l I".l . \VFS-i 
(K,..mi+i.19SMl: \k.'tlld.llililltlr\CN l (R{i|"'ll" 1979]"' , t\\']+-dill,+t,+ C I.198.1 ): cen'Isus 

.tItl) t aiti',Idatit[i
Il, .I.li l rlrtii lll),,. l hi,,+'
SWI1, (N JSI ttIIIWLh l,ll :d rrt): 
1989 l),,l itc.l ih .RI erC,+1 I\ (K merii.I NO).t,,2ra 11 l <II\ 

., Trends in tIle 1)() 1e rnotas clear as lrilri. hc;uLle 0nl\ ,urv ditl 
a.re avalilable uns fLa.and the )IS dat ;I palrticnllar do not filsnrootlhlv 
with earlier datla sels. There i, si,,Lrtirt1 ItroMi the ititerilal tllnd Xithmi 

data the e the latCtire )IIS lhali trortalit\ dCClre CIl il\ li\a thured ot ill 
I1971 and eoarl I95t)s. but the most recent dtal)oint', I'101rthe I)1S d1 ill 
fact \ield a hl\ltilloltali\ le\el thl plreCvions dita scts. Nrich sIugutich r 
gests, a contintued declirre. lihese tir'ertIaintiC, edI the I 1)MAN be resol0 . 
ceItIs Iesults ,\her tile\ become aallhle. hirt ill[I,[ reilairll In re,"solved for 
the ipr.s nt. In the piclure dalta \,er, it,o.,idCrinre tortal oll ill sets. llo\. 
appeatrs at present lhlichildhood 1i1ortalit cortinued to tall inl Kenia intire 
I980s and that Kun\ a isarroine t.ho\\est-lrotatlil\ illt.lontrieS Africa. but 
behind lIotlskm;i arid /i hrr;\\ +,. 

Sudan 

SutLan. like otrer cuLrrrtrieS itt ,th-Saia'.t :\frica. has suflered exteit
sive periods of lare-sale ciil N\,a.Th t o censuses of' 1973 and 1983. 

oth held fortitusl itr the sole period of peace from 1)73 it the mid
country, are19XOs, covered tfie c.'ltire and separate analyses also available 
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FI(U'LRE 5-13 Risl, of dying hetore age 5,northern Sudan, 1955-1990, Solt h mod
el. SOURCES: 197; census (Studan. n.d.): I979 World Fertility Survey (WFS) 
(Stidarr. 19821: 1989 tDemographic anid lIclcthSurvey I MIS) Stdaln, I99.
 

for the north from 1973: tire\V[S and )IIS surveys \vere held uinl in the
 
north. These results are shown illTable 5-1I. ) and pre'sented graphically
 
illFigures 5-13 and 5-14.
 

I'he qtality tf lh-,e data clearly leavCS nuncih 10 be 
 desired, and the 
'esults are Sulllillrei.es ic-orsit-lo l:datmr ho tlhe 1973 cen.sns, \ hrieh piroved
 
to be i ,,ta rlimtial unde'rct! il tire recently 
 piacilied and Iresettled south,
 
'are plartictilarl\ 
 difficult to reconcile with ltler dIata Ill,,.'er, tie picture

hor rurthern Snltan. it leat. ,ho%%rr ill 
 rihure 5-13. is clearly one ot stanla
tiur ill Childhood riunr tIe
lrrt-lritlit\ lt, l9()s , thirulr tire mnjil-198(s. 

,,
lirere \ia + Io,,ilsl '+,urnie declinle hl*or lrl 19[ie n d i(is ald ill I:11Ctile 98(S.
 
Te'use rall le elOf Ilurtalit\ of ;(brti 
 .]1)trip tr tire rid-1I 9 8))S \\otild raise
 
nrorthern Siudan tO the middle 
rillr li" CIsterI-n1 ald ,OuIrthe.un \frica Ilthat 

The picltr fol1 Il StLair. iriclrdiiU sttllllerrll
SrIdan. SlIr\1.
ii inl -itre5
14. is,Ies clealr. IB\tSineli e South nllrdel. it\wold hit arelyv ,iss hlto 
reconcile fire tMO irUnsus hVplhei,i/ir,, A dIline I'uin tie mid-l 950s 
l tIe rid- I9 60 ). t pllten nip troie earls I970s. atsharp decline tilltie 
rin- 19 7 0s,. arid then a ftilier plalteaupti t ilrearl\ I980s. hut tis appears 
\cry fiur-,etcied. lhe l;u tlndercomt inlt1973 mayric 
 have affected the 
conparahilit, of tie t ii ceisutIS.
 

lhe overall prubability of dying by age 5 0t aboLut 
.150 around 1980

http:OuIrthe.un
http:Sulllillrei.es
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FIGURE 5-14 Risk of dying before age 5, Sudan (national). 1955-1990, North and 

South models. SOJRCEiS: I)73 census (Sudan, n.d.); 1983 c'jnisus (Sudan, 1999). 

surprisingly indicating 'milar levels of mortality innorth and south Sudan, 

unlike earlier data--w uld bring all Sudan down from its previous position 

inthe ulpper-middlc mortality range for eastern and southern Africa to the 

lower range at that time. Given ithe picture presented by datw for northern 

Sudan. this favorable shift for all Sudan could be attributed only to a rapid 

decline in childhood mortality in the south, ipresumably immediately after 

the peace accord in 1973. I lowever, in view of the difficulties in reconcil

ing data (discussed .11%ove), it would be prudent to sispend judgment on 

both levels and trends in childhood mortality in southern and all Sudan until 

stich tine as further data iecmie available for the soutll. 

Western Africa 

Senegal, Mali, ltirkii.a Faso, and 'The (;ambia 

The western Sahel countries-Senegal, -i,.urkina Faso, and The 

Gambia-are trcated as a iroup because of their many similarities. Cli

mate, ecology, and eCInoli it slrn' -Ur' vary little across the group. "l'hex 

countries have all hken relatively peaceltI and poliocally stable, an! all but 

Senegal, ..hich benefited to some exterl from its very ealy L ilinial devel

opment, :. e desperately poor. All had extremely severe levels of childhood 

nor'ality from the 1940s through mos! of the 1960s, with national prob
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abilities of (lying in tile range of' .300 to .450-level, among the highest 
ever observed not only within Africa, but anywhere in the post-Word War 
II world. 

The Francophone countries (Mali. Senegal, Burkina Faso) each had a 
national demographic survey at the time 'l independence around 1960, but 
then 'failed to collect any usable national demographic data for the next 15 
t) 25 years. All had censuses iii tile mid-1980s, and Mali and Senegal also 
had a )IIS at about the salne time. The G,mbia has collected national 
demographic data only through two censuses iii 1973 and 1983. Results are 
given in Tables 5-B.i through 5-13.14 mnd are presentel graphically in 
Figures 5-15 to 5- I. 

The overall results, dlespite sonic obvious deticiencies, are very encour
aging. All of' these poor and high-mortality countries show a very substan
tiai decline in childhood mortality dluring the last 20 years. though tie 

picture is clearer in some counLtries than others. 
The data for Sene,,al, which :irc the richest and most plentiful, present 

a reasonably consistem picture, pa'lichilrly if tile South model is used. 
They indicate a1suh,t.atial early fll in childhood mortality from 1940 to 
196(0. followed hy a plateau until the carly 1970s, and then a renewed sharp 
decline to the mid-198(s. 

The sparser data for Mali show no carly decline, but raithcr indicate a 
Colliinuing plataICu at a very high mortality !evel until around the early 
197(0s. There is a problem of' consistency betwcen the 1987 )IS and the 
1987 census, whose trend lines intersect at one point auily arouml 1980; but 
because tll." census also fits much worse with tie 1960 data than tile )IIS 
does, the latter is to he preferred. The )IS shows a steep l'all f'ron the 
mid-1970s to the mid-1980s, similar to the trend in Senegal. Again, the 
South model appcars to provid' hetter consistenc. 

Iarly ircnids in Burkina Faso are difTicult to discern, because the data 
from tile 1900-1961 survey cnmot be made consistent with tile results of 
the two censuses in 1975 and 1985 (see Hill, 19,89. 1991, 1992 for a discus
sion of' this problem). Ilowever. it sCems plaUsible tha-tl Burkina Faso also 
remained at a high-mortality plaleau during die 1940s and 1950s. The data 
f'rom the two censuses, which agree cxtraordilaril) well if the Soith model 
is used, show a* radual decline durilng tile 196(0s that accelerated during the 
1970s. They ihci inuicate another plleau in childhood mortality in the 
early 198(s. hul this plateuu cannot he regarded as firm bccausc similar 
pltcaus or rises in the Senegal and Mali )IIS indireci data (as well as tile 
Mkali (cnsus) are conlradicted by the direct data, wVliich Show a continued 
dcline. "lhc fortlhconilug datla i fn the Senegal census will provide an
uitLthr USCL l piece of evidence here (see Working G roup oin Senegal, ftorth-

Collllpig). 
The mlore limited tla~ fOr The (6anlhia alppear also .somlewhatI dit' icult 
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FIGURE 5-15 Risk of dying bebre age 5. Senegal, 1955-1990, South model. SOURCES: 
1960 National Demographic Survey (N1)S) (Verri 're, n.d.): 1978 World Fertility 
Survey (WFS-direct) (Rutstein, 1983): World Fertility Survey (WFS-indirect) (Ev
bank, 1985): 1986 Demographic and Health Survey (1)-IS) (Ndiaye et al.. 1988). 
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FIGURE 5-16 Risk of dying belfore age 5, Mali, 1945-1990, South model. SOURCES: 
1960-1961 National Demographic Survey (NI)S1 (Mali, n.d.): 1987 Demographic 
and Health Survey ()DHS) (Traor et al., 1989): 1987 census (inpublished data). 
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FIGURE 5-17 Risk of lying hefore age 5. lBurkina Faso, 1945-1990, SouIh model. 
SOURCES: I960-190I rural national demographic survey (NDS)and 1975 census 
HurkinLFIao, 1. I ):I9ti ()tgadot ou (liurkina Faso. n.d.): 1985 census (tmpuh

fishCd data). 
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FI(URE 1-18 Risk of dying before age 5, The Gambia, 1955-1990. North and 
Southmnodls. SOURCES: 1973 census (The Gambia, 1976): 1983 census (Tile 
Garmbia, 1987). 
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t0 reconcile, tIhough the SouLh model gives slightly better results. IHowever, 
agion tle most plausible interpretation is of little change in the very high
Childhood mortality in The Gambia between the late 19 50s and early I970s, 
followed by a marked drop by the early IOSQs. It is encouraging that these 
tirends duplicaite whtil I.ha Obee [he country's ]lng-luniiing smal1illservCed ill 
scale Keneba sludy, Ihrough which deiiographic and heallh treids have 
been ionitored in a small rural ptop)ula.tion sinceC 1947 (McGregor, 1991 ). 

Su.h clhildhood miortality llpr'ovcnnlI in theC.e countries ill 1970sthe 
and (less clearly ill [te early' 19 80S a.re cetlainly' 2od news. IHowever, the 
resulting Probabilitie:s ofI' dyin by ae' 5 o1f aruntud .20(1 to .250 in the early 
to mid-1980s keep 'lie middle to Lipper part of [te childhoodregion in [ile 
iortality raniue in all of Arica. 

llogo, Gihana, anid C(1ie d 'Ivoire 

ogo, Gha.i, and ('ie d'lvoire form a natural and contiguous group
ing. All three are closely relaled iniculture and ethnic composition, and 
have sulcred econoim ic reversals of var ying degrees in recent decades. 
(ilalla and (6l d lv\oire share a coiiio ecology., ald migraion streams 
betweeii ihaia and "l'oo have been substantial for iiany decades..c omi
pairisoll of the nlrlalily lhistol'iCs of these tlhrCe counLri's oMught Iherefore t0 
be initructive. 

Gihali and "loo shared a common1n censLs schUtCdule an1d iictholdology 
in I960(. 1970, anld 1980, AllhoLlh Glhala also. and vcry uLuslally for that 
date, collected child survival infllr tioll ill its 19-18 Inaddition,census. 
both had a )IIS in 1988. wlile Ghan1iia also held a WFS in 1980. ('cite 
dI'lvoire, by collntras, collected no national deniographic dala until tIhe 1979
198(1 imultilld surve'. f0lowe closely by' a 1980-181 WFS ani tlhei by 
the second ceinsus in 1988. Somlle deniographic dala were also collected ill 
the 1985-1986 Liviin Standards NicasureCllclit Surve. (ISMS), bi only 
part ol thesc have been tabulated. Resiullts for the Ihrec countries are given
inl Tables 5-I.15 through 5-13.17 and displayed graphically in Figures 5-19 
to 5-2 1. 

The rcsult, Ior 'loo and ('tc d'lvoire are \erl'similar. The dala f'or 
both cive a < mn piclire--astonisiincly so for-l" ('mCoIe di\voire- prto
\ided the Soulh imodcl i,1icud. l.,ach tCinir) sio\\.s a contituous and fairly 
rapid dcCline ilmchildhood llortality bheteen 196(1 and I)85. with the prob
ability of' dy img by 5 hein, halcd abotitate roughly rillm .3(1( to .,SO or 
Io\%er durin, those 25 \cars. Earlie'r data for T Lo indicate somro decline 
between 1945 and 19(0 also. but much gentll.Tiere is also solie indica
tioln of a plat.ial the Carly 19ealI T romn IS diectcC butin , 00Tfo *ootie Dih dalt. 
this Cannot be regarded as irin because (in the reverse case to lhose of' Ihe 
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FIGURE 5-19 Risk of dying before age 5. Togo, 1945-1990, Soulh model. SOURCES: 
1961 census postenumeration survey P-S) (United Nations, 1978); 1971 census 
poslenumeralion survey (PES)(Adognon, 180): 1988 Demographic and Health Survey 
(DIS) (Ago unk celd., 1989). 
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FIGRE"5-2) Risk of dying hclore age 5. (liia 19199). SOURCES:)I3)- South model. 
1948 census (-;han.. r.d.): 196) census postenumeralion survev I I'T:S ) (G;aisie, 1969); 
1970)CeC,,U, pienuroerat ion v l79): 1979- 198(0 World1,,.ioll CI1ES) (Raimochandrai. 
Ferlilily Survey (WFS)(Ov,uu. 1984); 1988 Dcmographic amd I leahth Survey (DIS) 
(Glin , 1989). 
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FI(URE 5-21 Risk of'dying hefore ;,ge5. (6tc d'lvoire. I960- 190,lt, South model. 
SOLUR('I'S: I)78-1)7) Naitional Denographic Survey NI)S) (('6ie dl'\oire. nt.d.): 
19X0-1t),8l World Ferii\ Sursev (\VI:S) n dhioir,. 1984i: 198S censis (tin

publis ed daail). 

Seniegal and Malli IS noted above), the indirect dlta show ll opposite 
trend Ofl cot innd dCclinC. 

The' r'Slts fo0r ( liil arc ouch lcss c( ;:ient overall, althiouulh the 

South "1o.IC Still provides the smoothCst !'it. Not surprisingly, the dalta 
from 9-I1S appear very rotnlh, but the 1960()data arc lNo ilregular ill part 

and flh \Vl:S results are conliriled as beine quite inconsistent with all the 
other diata setS. los\v'\et. b\ Ic I%iug lhem aside and .clci lthe Smootther 

parts Of' the I9-IS daita, a lpicture emlller,tes that resciihlcs trelnds inl "[o,-,o and 
CtC (H'I\ irc inl s'c'ts. is a.lclill a. cotinutloLuS decline ro2hlt Vsonc Chere 

halving lie pridilit\ ofI inl trtl aroiud .3(( to slightly more than 
.15(. hnt over a ItOcer nlid Crlier period from rougl tihe late 19-0s to 

I980. ;ihere is. a ,l lo(co. e, idence of i still ei'arlier decline durit the 
193(0s and 1940s proab. ilso cethr han the siicceedilc treld. Ilos 

ever, the picture looks bleaker trends since 11i in other 1wofor I981 than the 
countries. \%ith holh direct ald indirect results ildicai ailt least a stall in 
nltIlitv declinc---possihl\ Cecii a -ise --dilliiic ioinIth end of theli 9 7s. 

The mid- I ls e,ist iilics of, tleIIobibilil\ t0l illg hr'e coutnofk ill the th 

tries Oftifa l .14f it .100 plicc them iier the btltolli of the \wes rlln and 
middle Afr'ici n lorlalityatlC. and ill flCt Close 1t the Middle 0if thle eaIsi
ern and sotthern A fericai range. 

http:li-.P/.II
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FltiGURE 5-22 Risk of dyin, bel'Ore ace 5.Lileria. 1950- tl9). South model. SOIRCES: 
107)- 1971 National I)evimlraphic Sir, e'N I I) \Nt,,a lee. 1I74: I litCd Nauioin, 
1)781. I19-i ,c ,ll, liberia. I177i: 9 DI aid Ilealth Sur'e, IIISf[)ellogr;phic 

l(CihI -hlli ltl Ci,[i.. I9S81. 

Iileria 

Unlike lie countrieS dli.culsed above. hhberia is eyperiencili! Serious 
internal i[ISabili! Its a\:ilablC dnc'nllaphiic tai ill'C limitCl. colsislilnu 
tI dale of I7( niltiroliiid LaiLoal deinoraiphi 1974a 10-f1971 ,ilSurve'y.a 
c'l,tuS. aid ai )11S in It56. RcSuil,, frollliLse data are gien in Table 5
B.18 and displa\Ld 1aphicallk in llieure 5-22. 

IhC,,C iLlt, ,h faiI Os CLNff t the 197(-1971 andSh\\ ctsscel 
the 1('80 &LIla . v. ilh1 Ai usual slighll',ciS thelS01lh nlldCl peltornilli better: 
thes intdicate in oerall 2clItle decli in chillhlhld iloli,i ti Since 195(0 
lill il, IrFO abij 01 \f 11' 0i illlab 0 the Iteof of .30'" .25() a 1970, and 

lihufafl\ liotlll1li,:h cllhlL'e thl ciillC . [lie 197-4 cellll, data ale quite in
c IStiICil \61ith cilhicl ;lillSl c'Cltlill ill to Iheil lIle (th1r Isko tlli SetS. du 
tl C of err)llcoill,, illfillilltll tC lll1i ell1 L ilt inloceS' ilie: Ile\ 11;1V 
1ll1, be I'll aSidLCJ:1 llllinlunial1\ C. 

I IssCscr. A illrlC dllilefd i,'SSlliMlll lf ICCS 'At trnd in childho0d 
liilillit\ ill i articuli rl. ' L l\Ce llS. iS hapiiiperedl b\ internalL ;ril. 1l ) rccn 

illcill,,iste iic , ill hoili thc 11)71)l-l)7I tndI S data sCS. The gap 
bcleell child ,,irs is al dali frlun the I07f1and l1971 rouiidS otfth nultiround 

surs .. is prbal. ibs,, ,Serious. It hals beCn attributed Io a devastating 
cholera epideniic altolig children betssccn Ihe rotinds. Ihlotgh it is Cilcis
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able that intprovements ill tilequalityr o1 data collection betmveeL roLtllds 
COul alsO have plaved a part. The inconsistency hetween the direct and 
indirect !)11S results is more troubling. hcause they indicate quile differen, 
trends illchildhood mortality between [he early 197(0s and mlid-1 9 8(ls: a 
steady marked decl inc and a steady marked stall or slight ri,.c. respectively. 

Without additional ,,UF,) tilldata. for e ample. Irom tileso tf.ar Linl
available 194 census, no lirto conclusion regardingL Iecti trends can be 
dra\%i. The o%erall mid- I 981s probability of dying betore age 5 of about or 
slightly less than .25). ho\\vecr. ,.,onld push Liberia up Irom its previous 
position in the middle of' tile\kestern and middle Africa range to a place 
iear the Lop. 

Nigeria 

Niuecrian data oil childhood mortalitv-as Ir every other denmographic 
phelloliellOl--hlave been scanllnV d llitsatislacltory Llnlilrecentlv. The cen
slsS of 1032-l 953,. 1962. 1963. and 1973, and the national denographic 
surveys of 19,5 and 98(-1X I. either collected no data on child survival or 
never tabulated Or anal ICed them. The 1971-1972 demographic survey 
produced child sUrvial data thatt \.crc too poor to be usable. Those col
lected illthe 198I-1,"982 Nigeria fertility rvev (one of tie WFS series) 
yielded pu/zling, irends ..:;d levels Of childhood nlortalit that \were cx
tremely low. h\ comparison all other neicliborine countries and other\witll 

smlall-scale surveys in Niueria itself (Ilill. It)89). 1991. 1992). 

The 199) Nigeria I)1IS data are therelore of particular illteret, both 
because thev are Ihe firs to ellte for the 1980, 11and Ibecause they provide 
a further Oplportunity to evalutme hitherto \ery doubtfitl levels aid tretd(s. 
The results are given in Table 5-11. 1) and shown in Figure 5-23. They also

unsatisfacto~ry, those VeS. thea.ire .ike of the 1981-1982 indirect data 

show a faily "hueket-shape" trend of childhood mortality that first falls 
and then rises again to reach or surpass its earlier le\el: the presumpltion 
must be that this repeated pattern is at least partly due to data errors. 

The IIS results, both direct and indirect. are Alsot guile inconsistent in 
level v,ith tlhose of the W[S. slhowing much hiigh1er childhood mortality 

,where the Ms.odata Ses overlap+ il time. ,Oitlh aid South models iVe much 
the same picture illthis respect, although North provides a better fit be
teen dtrect Mod iildireCl rCsults for both the WFS aid the )IIS. Because 
the )IIS samplile fralme, based on the preliminar cart ograph for the care
fully prepared 1991 census,. +Almo1st certainl, more 
the out-ol'-dlCt fhIaC Of dublouls qualit,\ used for tileWS (which came 
ultilateMIV front pre'parations for the ,ullified 1973 census)and bellecause 
llanyv difIficulties w re encoutered illtileW[S fieldwork, tile)1IS results 
are to be preferred. 

%,.I inuch accurate than 
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FIGUIEI' 523 Risk of' d. ii, before aigc5. Niyetia. 1050 1t090. N orth .i(d South 
models. S()LR(ES: 198119x-, \WorldI . tlil,\ Slirve\ \'FS) unpuhliihed da.ta) 
19) I)emographic mIod IdleAhh Snr cy l)It5 lNigeria. 1992). 

BV LinilI the IIS. therefore. and taking dtie note ofl the ptossible exis
elce ot" data errors mtenitioted above. a Calltios Cijonclsion \ot tld he thal 

,childhood morlalit, in Nicria chmialned rath-r little het eti ti titid-197) 
and l990. The pIroihilil. l' d\ ilti- ahc 5, .CU Iidhi to hlth ith North 

IhSII 1C difVC11 (ICh,,1.Illdel Ior im1dif*cctrul i ICrkn, Of Childe \JIriu'd 01t11\ 
;N tl 200(. Iturl 10,M ),,  [IleI)l%,.'t,,+Cll .I Mid l I h, l'rpj ill the late ,,ho,,,, Il 

illdliCCt. t11;1 itttlll he H't i eCrtid thc,. ttiihj l,,. e tierr ,ittriIlr hnIit Iii I t 
\V'"S tl~thi. CttiltitlCt.I \f ilh tlile aiheil,. (tl atmt "' lti Vltd Il lhe dirt.'L data 
1l0 ,+illi tie \VIS of the )IS. 

.A \l- 0t11. Pl tto .20It\\ th44IC,I ) I \,t, t.h ltt il ll [l e m idl e 

Z.IS 6( 11u'd'\0t1Wl. 102o,) ;111( (Olm+laI, ill lhclher I1ll Il e Sahel o'ttllll'h."., anld 
lJIbCri1. (11\il,+ 0111.% 1 ",inll!I ,,,.LLCItu lI;daa I ,.\ ith 11limit,11d 11i11 11fraC, 
itinS illiCUII Ito lflK C,. lhC.,C W S1+', ll [lh SOCLItOCCO11ltlllll t'ollIC+\11. N t ,,Cra 
experien .ced a tt o,,\. lhotlll IP)T"O, dld vCrl\ ]l) , . hollh ,.ctil tltMlill2 111C 

'b,, ,,h Url) t+CO+' Mlttlll dt kliltll'll ild IV IS'.I',lltl2 ,.+Ot1'tIi th+ dtiliu'UtlI,+_S 10 theu 

IC .t (1litth C e,.dC. L,t dt)Mall ll.i\ ,hildhuoud m rtlit,, chaiced -.! iler little 
tlriitn hoont or huil. iFalIir lrelt., ae t anlltul. 
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to the major four features noted in the earlier plper. These exceptions were 
countries experiene ing periods of static or risingt "nortality (usually related 
to civil strife); countries that ha'a Crossed Omer 'ror mortality levels preva
let inl western and middle Africa t levels iloi Cotlltllp;itace in eastern 
and southern Africa: and finallv, the solitary cise of Malawi, in eastern 
country wilh a westera inovalil*V lC\oi.Il le firs! ca;il_,o.u ' sadly still incroeCasine in nMllliS nlillN' such .olilltl'JCS 

have kecn, and conlunwi to be, located in easteril Africa, and hence as a 
group have iealrded nrtality deciiiies in hiat part of tile continenl. Ill lthi 
seco'lnd _ctiry, the niber 0f ciossovers has grown with the addition of 
(ill i l iini i I "no", itl-,o te (Ilvoiro. and t ililtnlll ll i"ceof, aslern andand C 
soulherln Ilvels ill (ihanai despile its OVerl'l Ibolltoiing out of morta!,liiyt(e-
Cline. In die third caleory. Malawis n1iiorltlit his stalrled to decline froill 
its previous position on i iLill a ililon lit rv liihesl o\ k-n in western 
Africa and is low harei' dislingunishaihle fromt i -ellerill group of countries 
with high hul micklv Iallii ntortality. 

It is uniclear whal \ill happeni to childhoold lloality in sub-sahlarall 
Africi in the cotinilg dcLadcs. Will tile generll trelld toward lower imortal
itv colitinuc. ol l 1 platlci be reached? As hln is dall collection is
 
undcrtaken at national 0Clevels, these lesltoils can he aitswered. if political
 
an11deconllollic turloil, ho\ever., Mike dtlat collectlon difficullt O imnpos
sible. these quslions llly n1ot be ins\ered until well inlto the llext cenltury.
 

APIPE'NI IX A:
 
SUMMARIZATION PROUI 
 SS FOR "rABLE5-2: 

COUNTRY NOTES 

Geaeral Nute an Melhodology 

The basic technique employed in this analysis wats tlie TrLus;ell variant 
of tihe Brass child survival mcthod, as described in tihe U.N. Manual X 
(United Nations, 1983). Biy this nethod, series ofilthe m1an proportions of' 
children ever horn who have since died, as reported by womnll a;ged 15-19, 
20-24. 25-29, 3(-34. 35-39, 41-44. a1nd 45-49 years, are couverted into I 
Selies ofil probajilities ofI'vavMillo c'lildren to ice 1. 2, 3, 5, If. 15, aind 2( 
years, respectively. The older the miothers are, tic longer igo their children 
on ilveraiC were horn and died. ;o the successive dtiles to which these 
prohlililies apply Can also he estin1.,,ed. The method was applied, by
isin tihe AFIiM(PC collipulter pro.giin. to ill available sets of child sur
vival dala. The resulling retrospectively daled series of survival probabili
lies, expressed as matching levels in North and SouLh Coile-Demell)ny Model 
Ii"Io tables, were graplled anud evaluaNted f'orl coilSisllCN, and reguilarity, both 
within each d(Iitl set and between data sets collected ill dilerenit times. Data 
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from mothers aged 15-19 years " ere not used because they are generally 
considered highly unreliahle. 

Theoretically. results friom allfour Coale-Demeny modelIs (East, West, 
North, and South, corresponding to different age and sex patterns o mortal
ity derived trami historical data train eastern-central, northwestern, Scandi
navian, and soutihlerli caUlitries ol' Europe, respectively) COLIld have been 
examined. However, in practice, North and South nodels are usually found 
to best lit African age i)atlerns at)'mitorlalily in childhood, because both 
incorporate relatively high levels t otl'ality betmeen I and 5 years of ace, 
a feature undtoubtCdlyexisting in tost if not all African pl)olulaions. They 
also oter extretmes it! lerms of'" tiletrends derived f''on1 their use: West is 
usualky close to North in this respect. and Lst to South. Thus, the use of 
North and South provides a ii"ximnitin test of the r'abustitess o estimlated 
trel(k alnd tit o t\\o dlta sets to choice of mlodel. ('onfining analysis to 
two models also increases the decree of standardization. Thus, although 
there are a few cotlmtrios, mainly illthe extr',1Ce south of the COtillenl, 
where West might prrrm as well or better than North and South, the 
anidysis was restricted to restlts 'riln Norlh and SoL'h. 

G(oad-qIuaiity data traill sili.l-c'sile u inl sellecgal and The (aillbia 
have deliolnstraled tileexistence of, in ace pattern oftmortality very difter
ent ftom any Coale-Dcleny model. Levels at' mortality in the second aInd 
third Nears at, lif'e lluch illalny Europeill patern oirindeedare hicher than 
anywhere else in the developing world with reliable data. The risk of lying 
between the first and l'ilh bhirthda\" Ivllmay or exceed the riskIctuall\' equal 
of"dyine in infancy. The use of 1 illodel life table enbodying this paltern 
gavte a1mUtch matore cotherei set it trends ftr eirlier cla 'ar Sellel (Hill, 
1989. 1991. 1992) and might well imperove estimaites in] other countries in 
the region. IHowever. it is uncertaill 1(m ar beyondim Seecii1 and Thefhw 
Gainbia this lge pattern and use of' the Model wouldmay extend, select i'.'e 

pre.h'de Slanldiralitial ot the melhidology and ioinlparability of the re
stills. Ilence. this ilodel \wits not used for final estimates for Selleal in ihe 
previous l)erl)ialld is not used here. To examine and Compare mortality 
levels and trends across .\tricanctiItries, it is nIe'e.sary to SLIIimmii'iZe lhe 
cotinlry datl Shown and discusised illdetail in tihe text 'ar eaCh cotlryl'N. The 
nrtnirtn1 procedlre ado(ted t'or each child survival dttla Set, if the dta1t11were: 
sufficiently Smooth and cl(sistent. \kits to take an averace atf the hiree 
earliest data points (caeline ilformitition !roi women aged35 to 49 yeiars) 
and the three l:test datl paints (cayern intOrii-iition ftroni women aced 20 
to 34 years). IHowever. 'reqluent deviatotis 'ron the norm were necessary, 
ind are ioecd andtldiscussed belw. l)irect dala trom maternity histories 

were taken ito account but not used directlv. 
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Country Analyses 

Botswana and Zimbabwe 

For Botswana, tile sources considered were the 1971 censu,; (thought to 
provide data of good quality), the 1981 census (good), the 1984 CPS (fair), 
and the 1988 DIIS direct and indirect data ( fair). The direct DI-IS data were 
not used. It was difficult to select groups of points for averaging with ;o 
many overlapping trend lines. Tl'h final selection was groups of the earli
est three and the latest three points from the 1971 census: the earliest three 
points l'ron the 1981 census: tile latest three points 'romn the 1984 CPS; and 
the latest three point: 'ron tile 1988 OIlS indirect data (which come out 
very close to the latest direct dala poaint). 

For Zinibabwe, tlh2 sources considered were tile 1969 census (good), 
the 1982 census (good;, the 1984 CPS (lpoor), th, 1987 ICDS (fair), and tile 
1988 DIIS direct and indirect data (fair). The CPS and tile direct DIIS data 
were not Used. Again there was a pioblen with overlapping trend lines, and 
also with tile inconsistency of :111but 'le most recent DIIS data with earlier 
data sets. The final selection was groups of the earliest three and the 
second anid third latest points f'ron tile 1969 census: the earliest three and 
the latest three points from the 1982 census: the latest three points fron the 

1987 ICDS. and the latest two points fron tile 1988 DIIS indirect data 
(which cone out scmnewhat higher han the latest direct data point). 

Middle and Eastern Af'rica 

For Burnndi, the sources considered were the 1970-1971 NDS (good), 

the 1979 census PI-S (good). arnd the 1987 DI-S direct and indirect data 
(Iair). The D e.5 direct data were not used. Although using tile South model 

gave better overall consistency between the earlier data and tile DIIS, it 
gave a rougher fit betweel 1970- 1971 and 1979. Therefore some selection 
of points was required to yield a reasonably smooth trend. The following
averaging of groups was done: tile earlie:,t three points from tile 1970-1971 

survey: th1e second and third latest points 1"1.1m I970-1971, tile two points 
for women awed 35 to 39 and 40 to 44 f'rom tie 1977 census; tie three latest 
points fron 1977 plus tile two earliest points from tile 1987 Dl-!S: and the 
three latest points f'ron 1987. 

For Kenya. tile sources cothidered were the 1962, 1969. and 1)79 ccn
suses (all good): the 1977 and 1983 NDS (f'air): tie !977-1978 WFS direct 
and indirect data (fair); and the 1989 )IS direct and indirect data (fair). 
North perforned better overall, parlicularly with regard to the censuses. 
The direct WFS and DIIS data were not used, though they agreed reason
ably well with those portions of other data sets that they overlapped. Given 
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the number and closeness (itthe data sets, (here Was anenllOrmouS oelieral 
problem of overlap theretore. values were selected across data sets I' -ive 
the smoothest trend and, in particular. to avoid tile repeated uplard inllec
tion for women aged 20 to 24. It was also asslmled that in general. tle 
survey data t'roml the older women were less reliablt than those 1'roi the 
yountger: hence these wre not used. As a result of all these l'actors, no data 
were used from tlte 1977 NDS or tle 1977-1978 WFS. The final choice of 
OVtips of' poins t'oraveraino was tielttree earliest and the three lat,.'st 

points 'ron the 1)62 Census: and the wo points for women aged 25 to 29 
aud 30 to 34 from tile 1969 cenisus, the 1979 census, tile 1983 NI )., and the 
1989 DIIS. 

For Malawi, the stic; considered were tie I970-1)71 pOpulatin change 
survey WPCS: poor), the 1977 census (good). the 1982 natioial demographic 
survey igood), and the direct and indirect datai fron the 198-I familv lormla
lion survey (ITS: poor). The direct datt f'ron the 1984 FFS wvere not used. 
Again there was a problem of overlapping trend lines and inconsistency of 
all but tile most recent FFS data. The final selecthio as+lgroupS of tile 
earliest three points frol tile 197(b- 1971 PCS: tile Iwo PC'S points lor women 
aged 25 to 29 and 30 to 34 iplus fle two eirliCst 1977 eensus points: tile 
three latest 1977 points: the three latest 1)82 NDS points: and the twao latest 
1)84 FFS points (liich come out substanlially higher tian the ltest direct 
II:S point ). 

For lklillda, the sources considered \\ere the 1969 censtis (good) and 
tie (southern Uganda only I1988-1 989 I)IS direct and indirect dzta (poorl). 
Th" direC I)IIS data \ere not used. North gave a better lit between the 
census and tile DIIS. Because the trends in tie l)IS indirect datla were 
rather wild (and at variance v, ilh the direct data), groups of points for 
avera-ing wcre selected to dampen them it il. The final choic'e of lroups 
was the Ihree earliest and the three latest points 1tmom the 1969 census: time 
two earliest from thle 1987 DIIS: and the two points for women aged 25 to 
29 and 3() to 34 from the D( IS. 

For Zaire. tie sources considered ald used were the 1955 l:ational de
inographic survey (fair) and tile 1984 census (10 percent sample: good). 

TIere was no overlapping or inconsistency. Averaging was done for grotlo s 
of tile two 1955 national demographic survey poiitsl for wmten aged 35 to 
39 and 40 to 44: and the three earliest and three latest 1984 census points. 

Sudan 

For Sudan. the sources considered and used were the 1973 census (good) 
and the 1983 census (good). The 1979 WFS and tie 1989-1990 DIIS were 
not considered because they covered northern Sudal on1ly. It \is not pos
sible to reconcile the trends from the two censuses, thouh Sotth perfornied 
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better than North. Therefore. dllt Ire sUnnmiritled as Separate tr-ndtIle tw\t) 

lines. For each census, aeraoimnl iSdone in three .,roups of two poits
 
each-namly, tiletwo earliest, tiletwo middle, an1d tiletwO latest. ThiS
 
procedure tranlate.Cs the trendS in tiledlata belter.
 

Western Africa 

[-or lurkina [aso. tilesources cotnsidered and used \\ere the 1060- 1961 
rura.l ational dernocraplhic survey ("air). the 1901 O()lagadouo denmographic 
su~rvey (fair). the 1 976 postce al surve, (goo00d). and the 19,X5 census (good). 
There was a problem of' extreme incons1istelcY beteen lh It Stur96)-1961 
veys (\weight11ed to produce na.tnAl V'alueS--,ee Ilill. I989, 1991, 1 92. fr 
details) ald the t\o censuse. ',,lich ai-reed e\tren_'el, \,ell. The Soutl 
todel p)erlormed beter lhm th, North. but Still coid not lride the gap. 

[w\o Separate trend lines x etc therefore used, tilefirst foi the I960-)1961 
data and tIle for tile lach dlta LlllSecond 1970 and (9S5 data. sel \,.., ltli
rized by a\eraciri the three earliest and three latest datla pointls. aod the 
rural and ()tagadotl1o result, \,ere Ctolllbil it)il naiilal Salue. 

[or (te d Loire. the Sotrce,, considered wcie the I978-1979 NI).S 
(fair), tie 1980-1981 [VI:direct anlI i~tAlirct daita ( od),.illd the 1988 
ceISLIs (.cood1). The used becalse erlapped1978-1979 data \cre nlolt the\ o 
substantially' '.ith1 tileW S :nldir*'Ct data bntl \ere Much roul'lher: neilher 
wele tie direct \V[S data used. The South model cave mu'ch hetter coolts
tenc, bt,.een data sets. Groups Oft poitlts ch'losen for a;\elaincl \%CI'e th1rCe 
group , t. O Ointls ac'h front tle \VI[S. and becane,, theC FS and cenisus 
data overlapped so closely, ro points ere)llI\ groups of tsor v+ taken. \%ith 
the t o earliest pointstrot, the o erlappin , peuind olmitted. 

For The (anbia. tile souices coilsidered and ited \ter the 1973 cnsts 
fair) and the I983 census (fail). The Soltll 1odel %ss be'tter at I-conlciliuc 
the two Sources, bitt there \t as Still a \sorr\ inc, ".ap1illlevels at the point ol 
overlap. The allerimiive of Stiiairii/iil the data as t\o separatle trend 
lincs, as for Su~dan1i and Bnrkina lasO.,S as conlsidered but rejected, becaus>e 
tilegap w\as neither so creat a, ltr lurkin'a Faso nor So at variance \ith 
inlernil Irends as1,for Suda. gOf olt)I, flr afoera;iCNI-Thre seection l ,_ p)Oiil, 
tilgwas aiited at slloothillng o\r this gap as mtich ispossible. Th, final 
chi)ice %%as tie three earliest points fromtile 1973 cenus.tleIh t poiits for 
WOlllen ad 2t 3) to 34 frn 1973: the lhreeit) and points for \onolen 
aged 3)) to 34. 35 to 39. and 40 to-4 from the 1983 censuS: aid tlhe two 
latest poills front It98.. 

For (halra. tle sources consid .d were the 1948 cenuts (poor). tile 
1960) cenSls PES (poor) the 197(0 'eist+s IF.S (toodl), the 1979- I98( WIS 
direct and indirect dti (lpoor), and the 1988 DIIS direct and indirect data 
(fair). The WS data were quite inconsistent with other data sources and 

http:tranlate.Cs
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hence were not used: nor were th1e direct MIS data, though they differ Ilttle 
from the indirect results if the South model is used. South lso gave mar
ginil'ly better consistency overall and was chosen: tile principal difference 
etailed by using North instead wouldIbe a distinct rise ill mortality during 
the I98Os, lather than tile plateu given hv South. The final choice of 
gr. ups of points for averaging was as lollows: fOr I 194X onhx tie three 
earliest points, with the three latest (mlilted: for 196) znd 197(0 each. two 
grouIIips of [ie three earliest and three latest pOilltS,: aLd for 1988, three 
grofps ol two points each. ,lalely, the two earliest, the two middle, and tile 
wvo latest. 

For L.iheria, the sources considered were the !97) and I971 rounds of 
the 1970-I')71 I popultion growth survey (fair), the 1974 census (poor), alid 
the I1986 )IS direfl and indirect data (lair). The 1974 census data were 
quite inconsisIent with tie other data sets and were not used. Nor were the 

)IS direct data. which-though generally reasonably close to the indi
rect--shm a contrar\ treld for the early i 9 8)(s of COltinLued decline rather 
than at stall or slight rise. Ihe South model gave hett::r consislency oveiall. 
An average of each (i Ihe correspondil,, points for 171) and 1971 was 
taken (see lill. I989. 1991. 1992. !or discus.ioJon with the resul then 
divided into tso groups ofI the three earliest and three latest points for 
averai ll'! to suninniar.,e. The DIIS dlata were sUl11n-ari/ed in the same wNay, 
di, uisine the ttlea.i 198ts Stall ill tile full indirect dait, but the alternative 
ol three groups 01f tso pointIs each yields a clear rise not visible in tIle South 
model resulls--or in tile direct data. which show a continued decline. 

For Mali. Ill sources considered %%erc the 1960-1961 NI)S (Iair). the 
1987 census (fair. ;ald tile 19187 MIIS direct ad indirect resul ts (lair). 
South 'ave tile best merall consistency. The DIS direct data kere iot used 
hut agreed reasonably well \k ith the The 9'7 censusindirect results. was 
not used because it agreed with neither tIle 19(1-191 survey nor the MIS 
(except around 19,()). To smooth the overall trend, the earliest and latest 
dmta points from the 196(-1901 survey were not used, and averages were 
taken o1" the two point, for \%omen aged 25 to 2 ) and 31) to 34. and tie two 

3 )points for sonen aged 35 to and to 44. Data4) I ron ile WFS were 
grouped itt three groups oft mo poinis nach. tile twvo earliest,namely. tile 
two Middle. an3d tile two latest. 

For Nigeria. the sources considered ssere the 1981-I992 Nigeria f'ertil
ilt survey direct and indirect data (poor) and tile 199( Nigeria )IIS direct 
and inTdirect dat (lair) "he WFS was notl uscd. The )IIS direct data were 
1iot used but agree ,'elH will the indirect results if a North tmodel is used. 
Because the trend shOwn in tthe indirect results (., sliglt decline Iflho\wed by 
a rise) could not he represented adequately by two averaces of three data 
poils each, the data were grouped into three pairs of two points cacit, and 
three averages were taken. This procedure reprodtces quite well the three
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point trend I'rom the direct data, though. as discussed in the text, the most 

recent point may be too high because of data errors. 
For Senegal, tilesources considered were the 196) NDS (good), tile 

1978 WFS direct and indirect data (fair . and the 1986 MIIS dire,.,t and 

indirect data (lair). The direct data %%,ere not used but agree well overall 

with all tileother data sets. South gave the best filoverall. To smooth the 

rather rough and overlapping 1978 and 198 trend line,,. some carelul selec

tion of groups of points for averaging was necessary. The final choice was 

three groups of two points each from the 1960 survey, namely, tiletwo 

earliest, tie two middle, and the two latest; the two earliest and three latest 

points from tie 1978 WFS: and tilet.o middle and two latest points from 

the 1986 DIIS. 
For "logo, tlie sources considered were tile1961 census PIS (lair). tile 

1971 census PB'S (fair). and the 1988 )tIS direct and indirect data (poor). 

The )IIS direct dala were not used but are mostly consistent with indirect 

results. The So1uth Model prOduced much better consistencv overall, but 

there was still something of a gap between 1961 and 1971 trends. To 

smooth this. tV. o groups for ameraging of two points each for %.o,,nen aged. 

respectively, 2) to 24 plls 25 to( 29, and 30 to 34 plus 35 to 39, were chosen 

from the 197 1data. For each of the 1961 and 1988 data sets, two groups oh' 
the three earliest and threL latest points were used. 
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APPENDIX B 

TABLE 5-B. I Child Survival Analysis Results, Botswana 

Coale-l)ineny North Model Coale-Demeny South Model 

Probability Probabfility 

R-ference of )ying Reference ,f Dying 

)ata Set )ale Before Age 5 Dale Before Age 5 

1971 census 1956.77 .1637 1955.85 .1862 

1959.73 .1613 1959.05 .1786 

1962.59 .1530 1962.13 .1654 

1965.28 .1508 1965.01 .1628 

1967.66 .1617 1967.55 .1006 

1969.60 .1623 1969.60 .1525 

1981 census 	 1966.51 .1341 1965.58 .1550 

1969.42 .1346 1968.73 1505 

1972.22 .1276 1971.74 .1391 

1974.87 .1205 1974.58 .1257 

1977.26 .1149 1977.13 .1138
 

1979.26 .1176 1979.25 .1085 

1984 CPS 	 1969.81 .1159 1968.93 .1353 

1972.69 .1115 1972.06 .1254 

1975.38 .1237 1974.94 .1345 

1977.88 .095) 1977.61 .0996 

19811.12 .1935 1980.111 .0921 

1982.01 .1151 182.00 .11905 

1988 l)lIS 	 1975.78 .1737 1975.06 .1188 I 

1978.55 .11836 1978.08 .0937 

1981.80 .0775 1980.49 .0839 

1982.78 1589 1982.58 .0617 

1984.58 ,.665 1984.48 .0654 

1986. 15 .0537 1986.13 .0-95 

Reference I)ate 	 Equivalen Value of 15 

1988 DIIS 1973-197T .886 

I)irect dala 1978- 19M2 .0598 
1983- 1988" 	 .1527 

'ht ides deaths inI 1988 u1p)to one monlth before interview,. 

SOURCES: 1971 census Molsana. 1972j; I1M1 censUs Botswana, 19831; 1984 Conlracep

live Prevalence Sur y (C'PS)Ithotswana. 19851; 1988 Demographic and Health Survey IDHtS) 

ILeseteti el al,. 19891. 

http:19811.12
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FAIBLE 5-1.2 Child Survival Analysis Results. Zimbabwe 

C(Xale-Dermeny North Model 


Reference 

D.lla Date
Se 


1969 census 1954.8 

1957.7 
1960.4 
1962.'9 

I165.1 

1967.0t 


1982 census 19h8.3 


I)71.2 
1973.9 

1976.3 


)78.5 
1811.4 

1984 CPS 1'711.3 
1973.2 
1975.8 
1978.2 
I1980.4 
1982.2 

1987 1(')S I173.65 
170.50 

I)79).211 

181.601 


1983.72 
19'85.47 

1988 )11S )7-1.99 

I177.89 
198(0.49 

I12.86 
I1"84.9( 
I180,71 

Re terentte )alte 

1988 MIIS 1073-I1977 
Direc dama I197X- 1)82 

I183. 1 t)m' 


,
"InluIdes dtllth 1)8 p III)illN8 ti 

I'rohahilil 

of I)l
lg 

lieft
re.\g5 


.1(3 

.1I04 

.1ill 
.155 

.153 

.161 


.151 


.147 

.143 


.1401 


.135 


.134 


.1114 


.091)7 


.121 


.1211 


.133 

.1187 


.1335 


.132) 


.14411 

.1188 

.1274 

.019916 

.1976 


.1'25 


.01925 

.0811 
.1096)(5 
.11867 


nlothItefore inter%ie. 

(' lC-I)etiey Soulh Model
 

I'roahilit6
 
Reference or I)Ing 
[Dale licl'treAice 5
 

I 154.o1 .185
 
1957.1 .181
 
1960(.1 .172
 
1962.6 .101
 
1905.01 .152
 
1967.0l .152
 

1967.4 .173
 
1970.6, .162
 
1973.4 .154
 
1976.1 .145
 
1978.4 
 .134
 
1981.4 .125
 

1969.5 .122
 
19)72.6 .109il 
1975.4 .131
 
1978.10 .125
 
I980(.3 .132
 
19-82.2 .117'1)
 

19172.82 .1535
 
175.98 .1476
 
1978.81 	 .1551
 
)M1.37 .122(,
 

I1983.i3 .1253
 
]19 8 

5.4i .09I10
 

1974.17 .1151
 

1977.31 .1141
 
191Sil. 101 .10015 

1982.0.3 .110837
 
I181.8( .1l)46
 
I1980.70 .1791
 

i'tlivalenlt Va Ilteof q5 

.09'16
 

.11130
 

.0751 

SOURCES: 16)(i' census M],hoesija, n.d.): I'82 cens lZimhalxe, I98a) 1)4 C(nltracepjtius ' 
live Prevalence Survey CI'S) (/imhami;e,1)85h): 1S)7 Intercnial I)emographic Survey I ICDS)

(Zimbabwe,191). 188 l)Demttraphic and IHealthSurvey fII)S1 Zimba e, 19)89). 

http:19172.82
http:198(0.49
http:19'85.47


193 TRI7.NI)S IN (IIINII ) I)OODMORALITY 

TABLE 5-B.3 Child Survival Analysis Results, Mozambique 

Coale-)eniny North Model Coiale-lDcielly South Model 

Dalii St 
Reference 
Date 

'rohabili1 
of I)) ing 

Befl'oe Age 5 
Retereice 
Dale 

Probability 
of lDying 
Before Age 5 

I1980 Census 1964.K6 
967.61) 

1971.48 
1)73. 17 
175.64 

1977.78 

.2532 
2590 

.2636 

.268) 

.2746 
.2954 

1963.89 
19t)6.97 
1969.96 
1972.83 
1975.48 
1977.75 

.2794 

.28119 

.2818 

.2826 

.2810 

.2,29 

I187 hernlri 
,,urvCy 

Mlapulro) 

1984.87 
1983.16 
1981.2() 
I979.06 
1976.70) 
1973.93 

.1(13 

.1235 

.1206 

.1257 

.1206 

.16(05 

98-1..85 
1983.01 

1980.97 
1978.70 
1476.17 
1973.14 

.0937 

.1226 

.1248 
.1357 
.1342 
.1814 

S()(1R(I :S: 1'8198 i0esu I i/anibique.n 
I ype Irkci ) (Moi/aliti uc. 1987). 

.d.): 1987 Maput tFertilii Survey (NFS) (W :S
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TABLE 5-B.4 Child Survival Analysis Results, Angola 

Coale-Demeny North Model Coale-Denieny South Model 

Probability Probability 

Data Set 
Reference 
Date 

of Dying 
Before Age 5 

Reference 
Date 

of Dying 
Before Age 5 

1940 census 1924.06 .3299 1922.99 .3605 
1927.13 .3334 1926.29 .3006 
1930.43 .3256 1929.83 .3472 
1933.63 .3,103 1933.29 .3505 
1936,44 .3625 1936.32 .3681 
1938.70 .4240 1938.71 .4227 

1988 demographic- 1971.78 .1484 1970.70 .1716 
socioeconomic I974.74 .1637 1973.910 .1834 
stirs ey, 1)77.90 .1924 1977.29 .2097 
Southest 1981.00 .2121 198(.62 .2238 
region-rural. 1983.78 .1962 1983.63 .1981 
piastoral 1)86.12 .2817 i986.11 .2757 

1988 demographic- 1971.37 .1757 197(0.46 .2009 
socioeconomic 1974 57 .1921 1973.70 .2142 
surscy. 1977.84 .2081 1977.21 .2268 
Southwest 1981.1)5 .2(118 1980.67 2131 
region -rural. 1983.92 .2314 1983.77 .2339 
stilled 1986.29 .2861 1986.29 .2795 
population 

SOURCES: 1940, census (Ileisel, 1968); 1988 rural survey (RDS) (Angola, 1990). 
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TABLE 5-B.5 Child Survival Analysis Results. Malawi 

Coale-Demeny North Model 

)ata Set 
Reference 
)ate 

1970-1971 
population 
change survey-
children ever 
born and 
children 
surviving 

1957.3 
1960.2 
1962.8 
1965.3 
1967.4 
1969.2 

1977 census 1963.1 
1965.9 
1968.4 
19701.9 
1973.1 
1975.01 

1982 NDS 1968.5 
1971.3 
1973.9 
1976.3 
1978 4 
1980.3 

1984 family 
formation 
survey 

1970.2 
1973.0 
1975.6 
1977.9 
1980.0 
1981.8 

Reference Date 

1984 family 
lorntation 
sulr 

Direct data 

1960-1964 
1965.1969 
1y970-1974 

1975-1979 

Probability 
of Dying 
Before Age 5 

.340 

.344 

.354 

.339 

.374 

.419 

.318 

.324 

.327 

.327 

.326 

.328 

.307 

.308 

.313 

.294 

.283 

.282 

.262 

.253 

.254 

.242 

.252 

.274 

Coale-Demeny Soulth Model 

Probability 
Reference of Dying 
Date Before Age 5 

1956.5 .366 
1959.6 .365 
1962.4 .370 
1965.(I .352 
1967.3 .380 
1969.2 .421 

1962.2 .344 
1965.3 .345 
1968.A .344 
197(.6 .341 
1972.9 .333 
1975.01 .328 

1967.6 .333 
19T1.7 .329 
1973.4 .319 
1976.0 .306 
1078.3 .287 
198(.3 .277 

1970.3 .272 
1973.1 .262 
1975.6 .262 
1977.9 .238 
1980.0 259 
1981.8 .264 

Equivalent Value of q5 

.354 

.313 

.295 

.239 

SOURCES: 1)070-1971 Population Change Survey OICS) (Malawi. 1973 );1977 census (Malawi, 
1980:; 1982 National Demographic Survey (NDS)and 1984 Family Formation Survey IFFS) 
IMalawi, 19)87c). 
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TABLE 5-B.6 Child Survival Analysis Results, Zaire 

Coale-Demneny 

Reference 
Data Set Date 

1955 NDS 1940.72 
1943.57 
1946.40 
1949.13 
1951.62 
1953.77 

1984 census 1971.18 
1974.00 
1976.44 
197t;.62 

1980.58 
1982.26 

North Model 

IVrobahility 

of' Dying 
Before Age 5 

.2923 

.2741 

.2949 

.2790 
.2622 
.2485 

.2181 

.2120 
.2137 
.1996 
.1984 
.2(193 

Coalc-DeienV Souih Nodel 

Vrobability 

Reference of )ying 
Date BeFore Age 5 

1939.74 .3196 
1942.84 .2970 
1945.87 .3139 
1948.79 .2931 
1951.46 .2676 
1953.75 .2422 

1970.40 .2407 
1973.48 2293 
1976.08 .2162 
1978.40 .21)61 
1980.48 .1981) 
1982.24 .20016 

SOURCES: 1955 National Demographic Survey (NDS) (Romaniuk. 1968); 1984 census (Schneidman, 
199)). 
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TABLE 5-B.7 Child Survival Analysis Rcsults, Buruiidi 

Coale-[Deeny Norlh Modcl 

Reference 
Data Set 	 D).tme 


197111971 	 1957.62 


NI)S 	 1960.57 


1963.00 

1965.23 

1907.10 

1908.57 

1979 ccnsuts 	 1966.82 
a


p'iS	 1969.74 

1972.25 
1974.47 

1976.41 

1977.97 


1987 IIIS 	 1974.37 

1977.35 
1979.95 

1982.24 


1984.21 


1985.76 


Reference Date 


1987 DIS I'72-1976 


Direct data 1977-198 1 

h


1982-1981,


"l'Poten uulert ion survey.
 

"'The surve% year. 1987. isinctded.
 

Probahility 

1t 1)+ in 

Ocloic Aec 5 


.2e'97 


.2524 


.2,67 


.2379 


.2354 


.1993 


.2218 


.2353 


.2119 


.2259 


.2188 


.228,, 


.20)19 

.2173 


.1779 


.18104 


.1945 


.1800 


Coale-Demeny South Model 

'ro allility
 

Reference o" I)fDing
 
Dale BeluoreAge 5
 

1956.90 .2922
 
19(0.10 .2697
 
1962.77 .2483
 
1965.08 .2430
 

1967.05 .2324
 

1968.58 .1886
 

1966.06 .2442
 
1969.24 .2529
 

1971.93 .223)
 
1974.29 .2310
 
1976.34 .2165
 

1977.97 .2198
 

1973.61 .2241
 

1976.84 .2243
 

1979.63 . 889
 
1982.08 .1845
 

1984.16 .1911
 

1985.76 .1692
 

Equivalent Value of q5
 

.2241
 

.231I
 

.1518
 

SOURC.i: 1970-1971 Natiotal 1e mographic Survey INI)S) (Burundi. 1974); 1979 census 

postenue ration snivey OPES) (Burundi. 1979); 1987 Demographic and Ilealth Survey (DHS) 
fSegamba etal.. 1988). 

http:p'iS1969.74
http:AORTAI.l1
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TABLE 5-B.8 Child Survival Analysis Results, Uganda 

Coale-Demeny North Model 

Reference 
)ata Set 	 Date 

196 nsus 	 1954.28 
1957.12 
1959.86 
1962.47 
1964.85 
1966.91 

1988-1989 DHS0 	 1974.71 
1977.54 
1980.19 
1982.43 
1984.55 
1986.37 

Reference Date 

198X-1989 DlIS a 1973-1977 
Direct data 1978-1982 

1993-1988 h 


D ItS data refer only to southern 

Probability 
of Dying 
Before Age 5 

.2630 


.2495 


.2237 


.2135 

A987 
.1945 

.1755 


.1702 


.1651 


.1828 


.1922 


.2228 


Uganda. 

Coale-Demeny South Model 

Probability 
Reference of Dying 
Date Before Age 5 

1953.34 .2889 
1956.42 .2708 
1959.3( .2400 
1962.15 .2236 
1964.70 .2018 
1966.89 .1863 

1973.87 .1977 
1976.95 .1868 
1979.68 .1773 
1982.17 .1897 
1984.43 .1926 
1986.35 .2148 

Equivalent Value of q5 

.1796 

.1999 

.1804 

hlncludes calendar year 1988 up to the month preceding the dale of interview. 

SOURCES: 1969 'ensus (Uganda. 1969); 1988-1989 Demographic and Health Survey (DHS) 
(Kaijuka et al.. 1989). 
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TABLE 5-B.9 Child Survival Analysis Results, Kenya 

Coale-Dcmeny North Model Coale-Demeny South Model 

Probability Probability 
Reference of Dying Reference of Dying 

Data Set Date Before Age 5 Date Before Age 5 

1962 census 	 1947.71 .2579 1946.80 .2,3I 
1950.55 .2546 1949.90 .2753 
1953.24 .2392 1952.77 .2551 
1955.76 .2285 1955.47 .2383 
1958.05 .2171 1957.92 .2187 
1960.02 .21010 1960.00 .2016 

1969 census 	 1955.07 .2320 1954.19 .2563 
1957.94 .2179 1957.31 .2371 

1960.59 .2(168 1960.15 .2211 
1963.07 .1962 1962.80 .2(139 
1965.3(0 .1869 1965.18 .1872 

1967.19 .1853 1967.17 .1764 

1977 national 1962.77 .1874 1961.92 .2101 
demographic 1965.63 .1735 1965.03 .1905 
survey 1968.25 .1598 1967.83 .1718 

1970.65 .1550 1970.40 .1607 
1972.82 .1353 1972.70 .1342 

1974.65 .1377 1974.63 .1285 

1977-1978 WFS 	 1963.82 .1795 1962.98 .2017 

1966.66 .1577 1966.08 .1737 

1969.22 .1579 1968.82 .1696 

1971.56 .1547 1971.31 .1602 

1973.66 .1562 1973.55 .1556 

1975.45 .1643 1975.44 .1556 

1979 census 	 1964.77 .1893 1963.87 .2129 

1967.67 .1773 1967.01 .1953 

1970.43 .1641 1969.96 .1770 

1973.01 .16(11 1972.73 .1666 
I175.33 .1506 1975.21 .1502 

1977.29 .1589 1977.27 .1498 

1983 national 1968.58 .1519 1167.71 .1733 
demographic 1971.47 .1427 1970.85 .1583 

survey 1974.15 .1330 1973.72 .1440 

1976.63 .1290 1976.37 .1339 

1978.85 .1201 1978.7a .1186 

1980.71 .1275 1980.70 .1183 

continued 
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TABLE 5-B.9 (continued) 

Cale-l)Denyet North Model Coale-Dlenlenv South Motlel 

Data Set 
Reference 
)ate 

Prohability 
ol l)ying 
Belore Age 5 

Reference 
Date 

Probability 
of Dying 
Before Age 5 

1989 HS 1975.58 .1171 1974.79 .1252 
11978.42 .1953 1977.F.8 .1069 
1981.89 .09o19 1981.53 .115 1 
1983.11 .1(39) 1982.81 .172 
!985.11 .0888 1985.01 .0871 
1986.79 .1131 1986.78 .1043 

Reference )ale E-uliValelll V;thle of q5 

1989 DIIS 1974-1978 .1055 
Direct data I1979- 1983 

1984-1989'1 
.193 I 
.1892 

1977-I9)78 1958-1963 .21)1 
WFS 1963-1908 .167 
Direct dalta 1968- I173 . I64 

1973-1978 .142 

'ncludes calendar year 1)89) up 1 the nM0thb preceding :he date ()tinfervie%%. 

SOUIRC*ES-.S: 1062 celsus (Kena., ('1621; 190,) cc (Kenma. (90')): (1977 Naionua l)to
graphic Survey NI)S ) (Kcn.a.1980): (1977 

- 11)7S \oild Fertility Surve, iWI:S-indirect) (Kenya.
1980): World FertilitySjrvey (WFS-dincc) IRui.ktcit. 1983: 1179 census (ultpnLtlished (dal:a);
1983 National l)rmgraphic Surve\ (NI)Si (urepublished Ilata): 198') )enimgraphic and Ihealth 
Survey (13111S)(Kenya, 1989). 
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TABLE 5-B. 10 

Data Set 


1973 ccnsu,. 

Iationlall 

1973 cnsus. 


northern 

Suudan 

(17') W "S 

ho ,,clild 

'dlrvc. 

(97) WS' 

ill4lividual 


,UrvTy 


1983 census 

1989- l1990 I)isa 

Child Srvival Analysis Results, Sidan 

Coale-Demcny North Model Coale-llienley Sollth Model 

Pro',ability Irobabiity 

Reterence of Dying Referencc of Dyng 

)ate Blfore Age 5 Date Belfore Age 5 

195S.22 .2016 1957.31 .225o 

1961 .1)09 .200(19 196(.42 .2203 

1963.82 .1886 1963.35 .2030 

1966.40) .196 1966.10 .205 I 

1968.73 .2030 1968.00 .2048 

(970.72 .2310) 1971.7) .2230 

958.52 .1807 1957.63 .2030 

1961.38 .1815 1960.73 .1997 

10)61.,04 .175 (963.50 .1814 

1966.54 .1701 1966.26 .1771 

1969.8)) .1713 1968.67 .1717 

1970.73 .1946 1970.71 .185) 

1965.15 .1303 1964.32 .15)2 

I961.07 .152') 1967.48 .1687 

1970.72 .1386 1070.32 .- 1')3 

173.13 .1534 1972.90) .1581 
197€.26 .15(02 1975.17 .148o 

(177.01 .1782 1977.01 .1685 

1906..53 .1380 (103.04 .1588 

1907.49 .1360) 1966.84 .1516 

1971.30 .1369 1969.86 .1482 

1972.92 .1381 1972.66 .1430 

175.22 .1348 1975.12 .1328 

1977.I0 .2178 1977.10 .2075 

196').9-8 .14(1) 1969.17 .1671 

1972.7)) .1541 1972.1S .169) 

1975.16 .1383 197-1.81 .1484 

1977.35 .1417 1977.14 .1458 

1979.29 .1438 1979.21 .142) 

1980.92. .1515 18)1 .. 194 

1977.66 .1212 1977.02 .1391 

1980.16 .1527 1979.80 .1662 

1981.91 .1332 181.64 .1.24 

1983.3) .1467 1983.18 .151) 

1984.87 .1384 1984.71 .1398 

1986.36 .1102 1986.30 .1(146 

continuied
 

http:197-1.81
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TABLE 5-B.I0 (continued) 

Coale-Derneny North Model Coale-Demeny South Model 

Probability Probability 
Reference of Dying Refer-nce of Dying

Data Set Date Before Age 5 Date Before Age 5 

Reference l)ate Equivalent Value of q5 

a
1989-1990 D|lS 1975-1979 .1431 
Direct data 1980-1994 .1468 

19g.5-1990 h 
.1234 

1978-1979 WFS 1965-1969 .1428 
Direct data 1970-1974 .1359 

1975-1979 .1473 

"WFS and DIIS data for Sudan refer only to northern Sudan.
6
lncludes calendar year 1990 up to the month preceding the date of interview.
 

SOURCES: 1973 census (Sudan, n.d.); 1979 World Fertility Survey (WFS) (Sudan. 1982); 
1989 Demographic and Health Survey (DHS) (Sudan, 1991). 
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TABLE 5-B.I I Child Survival Analysis Results, Senegal 

Coale-Demeny 

Data Set 
Reference 
Datc 

1960 survey 1945.58 
1948.33 
1950.83 
1953.17 
1955.35 
1957.29 

1978 WFS 1965.98 
1968.75 
1970.97 
1972.91 
1974.66 
1976.18 

1986 DHS 1972.15 
1974.99 
1977.56 
1979.92 
1992.0)6 
1983.90 

Reference Date 

1986 DIIS 
Direct data 

1911-1975 
1976-1980 
1981 -1985" 

1978 WFS 
Direct data 

1950-1954 
1955-1959 
1960-1964 
1965-1969 
1970-1974 
1975-1977 

North Model 

Probability 
of Dying 
Before Age 5 

.3472 


.3513 


.3300 


.3243 


.2984 


.2881 


.2544 


.2865 


.2751 


.2583 


.2736 


.2735 


.2282 


.2356 


.2438 


.2107 

.2172 

.2110 

Coale-Demeny South Model 

Probability 
RefLrence of Dying 
Date Before Age 5 

1944.71 .3733 
1947.71 .3728 
1950.38 .3471 
1952.88 .3389 
1955.19 .3061 
t957.25 .2865 

1965.28 .2769 
1968.31 .3034 
1970.68 .2872 
1972.72 .2656 
1974.56 .2754 
1976.16 .2689 

1971.31 .2519 
1974.39 .2547 
1977.14 .2585 
1979.67 .2187 
1981.95 .2180 
1983.88 .2185 

Equivalent Value of q5 

.2871 

.2363 

.1908
 

.292 

.277 

.282
 

.284
 

.264 

.167 

"The survey year, 1986. is included. 

SOURCES: 1960 National Demographic Survey (NDS)(Verriere, n.d.); 1978 World Fertility 

Survey (WFS-direct) (Rutstein. 1983); World Fertility Survey WS-indirect) (Ewbank, 1985); 

19,'6 Demographic and Health Survey (DItS) (Ndiaye et al., 1988). 
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TABLE 5-B.12 	 Child Survival Analysis Results. Mali 

Coale llemV 

R.lercicc 
Dat.iSet )ale 

19t-))-1961 NDS I1)41.49 
1949 

.
23 

195 1.67 

I153.)3 

19)56.04 
1957.1 I 

1987 DWIS 	 1973.8X 
1976.54 

19)7711 
1981(0.65 
1982.4) 
1)84.19) 

1987 census 	 1972.03 

14)75.44 
1978,(00 

)80.41 
1)82 01 

19)84.52 

Rcllr.LL Dilate 

1187 IllS 1972-19701 
Direct da~i 1977-19)81 

I 2.-249 

"TIhL survey . car, 1)87, i, inthuleti. 

-

Nollh Model 

IVr'tlahility 


of ) ilOL 
Before Ag 5 

.3454 

.3(11 


.36151 

136+35 

.3043 
.3481 

.3184 

.3131 

.3114 

.28811 


.2588 

.278(, 

.2800 

.2)17 

.300118 
.29)81 
.289)2 

.2181) 

(C'w:tle-lhltIeiiv South N odl 

IProhallilit\ 

Relerence of 1\ in 
I)Date l Aie 5 

I1)456.5 . 71W)
 

04801 .38 1()
 
15 .24 3820 

11)5(15 3792 
1955. S) .37511 
1(57)5 .35)5 

1)71.12 . 7 
19)76.04 .331 1 
1)78.35 .3 151 
Il)5O.4 0 .2))1 
1)2.34 .2039) 

1984.15 .277, 

19)71.76 .310510 
1)74.81 .3122 
1977.5(1 .3171 
19)86.12 .318) 
19)82.47 29)4) 

1984.501 .29)57 

IquLivalenlt Viue o1 t/5 

.360 
.311 
.82 

SOLJRCES: 1910 1161 Natioijal 	)emographic Survey (NI)S) ( nd.);1Mli. 1187 De graplhic
:and Ilralhh Survey (1IIS) Iramre eial.. 1989): 1987 ceslus (11n1publisIed llWLd. 

http:19)82.47
http:19)86.12
http:19)71.76
http:19)76.04
http:Rcllr.LL
http:19)84.52
http:14)75.44
http:1981(0.65
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TABLE 5-B.13 


Data Set 

1.1960-10~ 

ir) 11:1tional 
defliogiaph ic 
,urey 

1961 
()ugidoitgoil 

iirye , 

1975 census 

PES" 


1985 cInsui 

'lo tellultilerdt 

Child Survival Analysis Rcults, Burkina Faso 

(o't~ale-I)eeny Noilh Model Smith .Molel(oale-)emenly 

Reference 

l11rob+a1+iliIy 

of Iying! Relence 

Pll~r{1a~iltN' 

of Dyil-, 

Date I lore Age 5 Da:e II.AIe Age 5 

194. 30 . .",03 19.45.47 .420-1 

1949.22 
1951 .9o 

.4063 

.40004 
1948.39 
1'5 1.45 

.42." 
-423s 

1954.39 
1956.04 

.40)25 

.420 

19i54. 12 
1956.52 

4I85 
.4311 

1958.55 .430)7 11511N.53 .4346 

1947.99 .2561 1947.22 .279) 

195).55 
1952.01 

.2591 

.2588 
195().114 
152.23 

.2771 
.2732 

1954-.49 
1956.33 

.2618 
-279 

1454.21 
1956. 15 

.2736 

.2342 

19158.12 .11900 1958.6 .1804 

196 1.6 1 .2850 190.7-I .310K8 

1964.44 
1007.-1 

.281)4 

.2718 
(13.81 

I966.59J 
.31110 
2878 

1969.46 
19L71.67 

.2754 

.2687 
1969). I8 
1971.54 

.2808 

.2728 

1973.58 .27)) 1973.56 .25)) 

197 I.4444 
I973.S9) 
170.64 

.250)3 

.25444 

.231)9 

970.0t9 
1973.22 
1976.17 

2755 
.2712 
.2466 

1979.23 

INS1.57 
.2)o34 
.211 

197S.95 
1981.44 

.21 11 

.2123 

1QS3.54 .22044 983.52 .2110 

oiol olrvc 

1961 Ougadougout
SOUt.R(71"S: I'644- 1 Oh4 rMal ,,irreN alid 1175 census I(ukina Faso. 11)811; 

(lurkiia Fasl. Iid.; I '85 cenlsls 4iitupublished data ). 
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TABLE 5-B. 14 Child Survival Analysis Results, The Gambia 

Coale-Deineny 

Reference 
Data Set )ate 

1973 census 1958.55 

1961.31 
1963.81 
1966.15 
1968.32 
19710.26 

1983 census 	 1968.7f 
1971.43 
1973.87 
1976.15 
1978.29 
1981.20 

North Model 

Prhbahilily 
of Dying 
Before Age 5 

.3232 

.3344 

.3256 
.3367 
.3296 
.3363 

.2605 

.274(0 

.2555 
.2581 
.2445 
.2356 

SOURCES: 1973 census (The Giamhia, 1976); 1983 census 

Coale-Demeny South Model 

Probabilily 
Reference of Dying
Dale Before Age 5 

1957.68 .3489 
1960.69 .3556
 
1963.36 
 .3425
 
1965.85 
 .3518
 
1968.17 
 .3387
 
197(.23 .3377
 

1967.84 .2849
 
1971.82 
 .2941
 
1973.43 
 .2712
 
1975.86 
 .2697
 
1978.13 
 .2495
 
1980.17 
 .2305 

mFe Gambia, 1987). 

http:19710.26
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TABLE 5-B. 15 Child Survival Analysis Results, Ghana 

Coale-Demeny Norti Model 

Data Set 
Reference 
Date 

1948 census 1934.10 
1936.64 
1038.84 
1940.86 
1942.80 
1944.61 

1960 census 
PES" 

1945.99 
!948.75 
1951.22 
1953.52 
1955.63 
1957.50 

197) census 
PES" 

1957.02 
1959.91 
1962.61 
1965.13 
1967.38 
1969.27 

1979-1981 WFS 1964.98 
1967.87 
1970.58 
1973.11 
1975.38 
1977.30 

1988 DINS 1974.34 
1977.21) 
t979.75 
1982.07 
1984.15 
1985.90 

Reference Date 

1988 DIIS 
Direct data 

1973-1977 
1978.1982 
1983-1987" 

Probability 
of Dying 
Before Age 5 

.3555 

.3432 

.3543 
.3321 
.2915 
.2483 

.2632 

.3242 

.2541 

.2453 

.2391 

.2310 

.2196 

.2141 

.2076 

.2)82 

.1981 
.1918 

.1488 

.1369 

.1232 

.1281 

.1254 

.1507 

.1679 

.1513 

.1499 

.1613 

.1613 

.1751 

Coale-Demeny South Model 

Probability 
Reference of Dying 
Date Before Age 5 

1933.21 .380) 
1936.10 .3624 
1938.45 .3700 
1940.58 .3467 
1942.63 .301)4 
1944.56 .2460) 

1945.14 .2876 
1948.16 .3446 
1950.80 .2693 
1953.24 .2555 
1955.49 .2426 
1957.47 .2247 

1956.14 .2436 
1959.28 .2333 
1962.17 .2219 
1964.86 .2162 
1967.26 .19S2 
1969.26 .1826 

1964.09 .1702 
1967.22 .1524 
1970.13 .1341 
1972.84 .1331 
1975.27 .1242 
1977.29 .1417 

1973.52 .1895 
1976.63 .1668 
1979.36 .1611 
1981.83 .1668 
1984.)4 .161)5 
1985.89 .1662 

Equivalent Value of q5 

.1872 

.1524 

.1547 

Cof)ttitnte(d 
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TABLE 5-B. 15 	 (colined) 

('oalc-lDeme nN Northll Mldel Coale-l)emelnuy SoIouh M d!el 

Relcreice at l)vinig Reterence at Ding 
Data Set D;te liefac Age 5 Date Ielorw Age 5 

1)79l-19SO( \VFS P 9I(
j ) 

53JS 
' 

.2113 

Direct datla (t154 - 195S .1"72 
I +199-1)( .145 

I064- It08 .148 

19)79- 1973 
1974-19178 

.1... 

'Incliujde c\poure 	 tlring (1)559 p t[1 tihe Intlh irceedirng t1e iilter1iew.8 

SOU. R('IS: It)-Is ctlsuls ( 1h0li, ]t900( ~ensu.ts IsV ~ ~ l:ai rvey WIES) ((Gaiie.t481: m 
19691tt: I1970) censtl' 	 ipo,icniuleat ion sur\,, (IT]:S (Ralllnahandran1 9 J oW rld(79 ): 19 79198 

lerlit. Stir\ C I \V':S I l()iilU (1)841: It'.5 De11ouraphic ntll Health Strve\ I)IIS) ((lhana. 

19891. 
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TABLE 5-B.16 Child Survival Analysis RCSLults, Togo 

('oalc-Det.enny North Model ('oale-Detneny South Model 

Probability Irolalilily 
Reference of Dying Reference of I)ying 

Data Set Date lefore Age 5 Date lie¢oi¢ Age 5 

1901 e 1947.82 1947.0Iensus .3334 
Pu+Sa 19)51.04 .3188 1950.0s8 .338. 

1953.12 .3282 1952.73 .3431 
1955.37 .32-19 1955.13 .335 
1957.42 .3271 1957.30) .3325 
It51).18 .3171 1959.16 .3150 

1971 censtls 1957.18 .2759) 1956.34 .3003 
1l2.,l I 19010,14 .2636 1959.45 .2832 

1902.64 .2596 1962.23 .2743 
1965.112 .2414 1964.77 .2501 

1067.10 .2423 1967.05 .2433 
1908.0)6 .21910 1968.95 .2101 

1)88 MI)IS 1974.72 .1781 1973.90 .21111 
1977.57 .1875 1977.0 .2047 
1980.09 .1717 1979.70 .1837 
1982.39 .1808 1982.15 .187o 

1984.46 .1558 1984.36 .1551 

1986.22 .15i0 1986.21 .1473 

Rele;clice Dle Iqtiivalet Value of q5 

-
1988 )1IS I1973 1977 .2156 

-
Direct data 1978 1982 .1590 

111833191%18 .1582 

Poi imin cralllt ion si % \.C 

SotlTR(C S: 19111celituis tlitelitinittralion survey IPIES) (United Nalit s, 1978): 1971 ce .sus 

po.llstetutl tir 'ueysc I E)SHA ognon. 19810): 19)88 )etmographic aid leialth S rvey (DI IS) 
IA ouitke et al., 198)1. 

http:19)51.04


210 DEI OGRAI'IIIc (IIAN;: IN S(II-SAIIARAN AFRI( "A 

TABLE 5-B.17 Child Surviva! Analysis Results. CCte d'lvoire 

Coale-Demeny North Model 

Data Set 
Referece 
Date 

1978-1979 

multiround 

NDS 

1964.50 

1967.19 

1969.47 
1971.55 
1973.51 
1975.28 

1980-1981 WFS 1966.21 

1968.99 

1971.53 
1973.91 

1976.10 

1978.03 

1988 census 1973.75 
1976.48 

1978.91 

1981.16 

1983.26 
1985.14 

Reference Date 

1980.1981 WFS 

Direct data 

1960-1964 

1965- 1969 

1970-1974 

1975-1979 

Probability 

of Dying 
Before Age 5 

.2557 


.251 1 


.239))0 

.2773 


.2158 

.2016 

.2433 

.2248 

.2127 

.2018 


.2018 

.1919 

.1859 

.1792 

.1612 

.1481 

.1394 
.1428 

Coale-Demeny South Model 

Probability 

Reference of Dying 
Date Before Age 5 

1963.70 .2790 
1966.65 .2696 
1969.09 .2531 
1971.29 .2885 
1973.36 .2187 
1975.25 .1954 

1965.33 .2677 
1968.37 .2441 
1971.18 .2275 
1973.62 .21(17 
1975.96 .2040 
1978.01) . 1X43 

1972.91 .2085 
1975.89 .1963 
1978.48 .1735 
1980.87 .1545 
1983.11 .1402 
1985.11 .1355 

Equivalent Value of q5 

.287 

.255 

.243 

.176 

SOURCES: 1978-19791 National Demographic Survey (NI)S) (Ccte d'lvoire, n.d.); 1980-1981 
World Fertility Survey (WFS) (Cete dIvoire. 1984); 1988 census (unpublished data). 
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TABLE 5-B.I8 Child Survival Analysis Results, Liberia 

Coale-Demeny North Model 

Reference 
Data Set Date 

1970 1953.72 
NDS. 1956.57 
round one 1959.56 

1962.52 
1965.23 
1967.60 

1971 1956.71 
NDS. 1959.46 
round Ic,o 1961.99 

1964.37 
1966.58 
1968.53 

!974 census 959.79 
1962.48 
1964.92 
1967.23 
1969.41 
197 1.41 

1986 DHS 1972.01 
1974.76 
1977.21 
1979.45 
19,81.54 
1983.41 

Reference Date 

1986 DItS 1971-1975 
Direct data 1976-1981 

1981-1986 

'robability 
o1 Dyinig 
letore Age 5 

.3')89 

.29)15 

.2622 

.2509 
.2638 
.2840 

.3289 

.3129 

.2919 

.2953 

.2775 

.2802 

.2376 

.24(0 

.2240 

.2234 
.2181 
.1777 

.2372 

.2211 

.2344 

.2194 

.2486 

.2501 

Coale-Demeny South Model 

Probability 
Reference O Dying 
Date Before Age 5 

1952.66 .3384
 
1955.75 .3169
 
1958.95 .2829
 
1962.12 .2660) 
1965.05 .2715
 
1967.57 .2899
 

1955.81 .3550)
 
1958.83 .3238
 
1961.54 .3085
 
1964.07 .3186
 
1966.42 .2839
 
1968.51 .2776
 

1958.91 .2620 
1961.85 .2600 
1964.45 .2397 
1966.91 .2345 
1969.23 .2127 
1971.37 .1719 

1971.17 .2610 
1974.17 .2397 
1976.78 .2491 
1979.18 .2285 
1981.41 .2526 
1983.36 .2451 

Equivalent Value of q5 

.275 

.243 

.220 

SOURCES: 1971)-!171 National Demographic Survey iNDS) (Massalee. 1974; United Na. 
tlions. 1974 o'lsus !Llberia, 1977); 1986 Demographic and Ile;.ith Survey (DIS) (Cheih1978); 
Johnson elal., 1988). 



2/2 DEMOGRAP!IIC CHANGE IN .NCUI?-SAIIARAN AI+RIC(A 

TABLE 5-B.19 Child Survival Analysis Results. 

Coale-l)emeny North Model 

Ref'erence 
Data Set Date 

1981 - 1982 
W FS I99.92 

1969.81 
1972.63 

1975.31 
1977.74 

1979.80) 

1990 DI IS 1970.83 
1979.64 
1982.05 

1984.23 

1986.21 
1987.92 

Reference 

IProblahility 

of 1h ing 
Before Age 5 

.1721) 

.1778 

.1570 

.1427 

.1596 

.1876 

.1974 

.1972 

.1979 

.1862 

.1937 

.2228 

Dale 

1990) DI IS 1975.5-1980.5 
Direct data 198).5 - 1985.5 

1985.5-1900.5 

Nigeria 

Coale-Denleny Soutlh Model 

Pl'olbability 

Reference ol D)yinc 
Dale Betore Ace 5 

1965.97 .1961 

1969.1(0 .11914 
1972.12 .17103 

1975.0)0 1492 
1977.60 .1611
 
I979.78 .1787
 

1976.,)4 .2197
 
1979.10 .2143
 
1981.68 .211)5 

;98 1.)0 .1926 

1986.1(0 .1939 

1987.89) .21.19 

Equivalent Value of q5 

.2)109 

. 189 I 

.1924 

SOURCES: 1981 -1982 World Fer:ility Survey (WFS) (unpublished dat ); 1990 )erographic 
and Health Survey (I)1tS) (Nigeia. 1992). 
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Adult Mortality
 

lan M. Timnties 

INTRODUCTION 

The aim of this chapter is to provide a largely descriptive account of 
levels, trends, and patterns of adult mortality in sub-Saharan Africa. A very
incomplete picture emerges. Both tile coverage and the accuracy of the dlat 
on which the chapter draws are far more limited than those for other com
ponents of African population dynamics such as child mortality or fertility.
No data at ll1 exist for most of the population of the region, and representa
tive information on causes of death in adulthood is available from1 only a 
handlul of studies of relatively small ipopulations. Ftrthermore, very little 
inorimation about the effect of the AIDS epidemic on national populations 
is yet available. 

The shortage of data on adult mortality in sub-Saharan Africa largely
reflects the inadequacy of vital registration systems, comnhined with tile 
technical lim itatiojis of tile methods that can be used to investigate the 
subject retrospectively (Timaius, 1991 a). In addition, a substantial propor
tion of what we know about the demography of Africa derives from fertility 
surveys or from longitudinal studies mounted to investigate child health. 
Both types of inquiry usually cover too small a sample to be used to mea

[an Ti nieus isat the Centre for Population Studies, London School oftHygiene and Tropical
Medicine 

218
 



219 ADULT MORTALITY 

sure adult mortality directly, and many of thel have failed to collect data 
that can be used to estimate adult mortality indirectly. 

Adults tend to die of different diseases from children, and evidence has 
accumulated that neither the level ol'-nor the trend in-adult mortality is 
closely associated with child mortality (NIurry et al., 1992). Thus. it is 
lecessarv to investigate adult mortality in Al'rica to provide a soLnd basis 
I'or populalion estimates and proicctions that underlie planning illanytile 

sector. Evidence that adLilt mortality has staonated at a hih level in some 
countries (e.g.. Timicus. 1984) ftLrther suggests that adult ill health is not an 
issue that can be left to look alter itself. Equity and efticietcv iil health 
planning require consideration of' the health problems of the poor through
otLt tleir li\es. 

\.ainst this
.. ,.ick"round. this chapter attemlpts to examine adult mortal
ity illsub-Salaran Africa and the extent of' the public healtll prohlem that 
Such mortality poses. Given the limited knowledgc of the subject, three 
qulestions seemi oflccintral interest. First, how (Joe, adullt mjortality in sub-
Saharan Africa compare with other continents? Second. how rioes tilemor
talit\ o1' adults compare With that ol' children? Third. are there distinctive 
variations in adult mortality patterns across Africa that raise issues for fur
ther investigation? 

SOURCES OF )ATA 

The difficulties involved in measuring adult mortality in developing 
countries and the deficiencies of the data available on sub-Saharan Africa 
are well known to most demographers. The (nl)' mainland country south of 
the Sahara that has a civil registration system with sufficient deaths re
ported for it to he possible to use the national data to estimate adult mortal
ity is South Africa. Even iii this country the statistics exclude the four 
nominally independent -ho -...ands" and are incomplete (though amenable 
to adjustment) f'or that part of the rest of' the population that is itot "'White.', 
Although registration of adult deaths is more complete locally, particularly 
in some major cities, few such data have been p)ublished. Thus, nearly all 
tf the estimates of' adult mortality that can be nade for sul-Saharan Africa 
derive from CellSLS or sLrvey data. 

Useflul information can be culled from a variety of sources. including 
national censuses, the Population Gro,. th Estimation surveys of the early 
I970s. tileWorld Fertility Surveys (WI.S), and the Demographic and Health 
Surveys (1)IS), as well as other inquiries mounted by the statistical organi

"White." '(tiorcd." -Asitt," and "tltck are legal staiutes defited inSouih African apart

heid legislation and used itt Souitl African tfficiat statistics. 
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zations of particular couintries. tntortunately, there has been little growth 
in the availability of' ieasomablyV up-to-date inlformation on aduelt mortality in 
sub-Saharan Africa dlurine the last 15 vears. lfornation f'rom the 198(0 
round Of' CelSuIses and I'rom0Phase I ofltle M IS is available fr about the 
satlle number ol'countries as trol [lihe 197) round of censuses and the WFS. 
Moreover. altlhouh the core quCstiOnlire for Phase I of the )I IS IprogramN 
included pertinent questions a.hout survival of parents. Ihese have been left 
out of the Phase IIquestiolllire. .Silinila'lv. a fe countlrI,.N that co1llectCd 
data abotu .ult io1rtalitv illtheir ]9Srt-:'ound census iailed to do so in their 
I 99(-round censsts. Such decjsions not to build ol earlier efforts are re ret
table. Even if' the data ol adult mortality obtained in in initial inquiry 
prVed difficult to interprel, those on orilianhoo1d., in IJarlicula, become 
much more useful onrce they have heen collected repeatedly. 

A second limitation of': the availahle infotrmtion is that even in ltose 
'Coulntries Ilat collect auILtlI 11orttalit\ (lata illtheir censuses, processing and 

pullication of' tie results olten take al inordinale lenth tof'lile. Almost no 
illl'ornlation is available f'lll the I990) round of, censuses at present, aild 
sone data Collected illth I9,8) round of' Censuses. including the orpl all
hood data from the 1985 censts of* Sierra Leone and 198( census o f Lesotho. 
could not ble obtained for this studV. TItus, althuh data Ihve been c l.
lecled to Ulpdate--\' a decade ----nmany' ofltie estimates presented here f'r 
the mid-I 97f)s, it niav be impossible to do the actual updating for several 
more Nears. 

Lack of' data means that it is imlpossible to arrive at well-f'ounded nl
lional estimates of, adult mortalityv illlman' countries f'or any point durine 
the I970s or I95 )s All the different lormS of' inlf'orma;.tioln that C]an be used 
t lllClalre dull iimortalit. were +onlsidered during tilreprearation of' this 
Chapter. and some oftlie estimates presented are based o i very inadequate 
data. Eveln with this catholic approach, tileresults cover only 24 countries 
and exclude several pI ph)IIOsLatiolis such as Nigeria, Ethiopia. and Zaire. 
In total. they reter to only about 40 percent of' sub-Sallaran Africa's ipt)uhla
lion. 

NlIETHOI) OF ANALYSIS 

The lethotds that call Ieused to estimate .Ilt mortality illthe absence 
of' adequate vital registration have been reviewed illdetail recently (Timneus, 
1991a) and are discussed only briefly here. Exmples illustrating these 
methods are supplied in the alppendIx .tothis chapter. 

The main source of' direct estimates is retrospective questions aboUt 
recent deatis in tileh1oLusehold posed in censuses and single- round surveys. 
Such data are tileprimary soitrCe of inl'ormtion used to produce estimates 
for nine of tilecountries listed in Table 6- I:Malt, Togo, Cameroon, Congo, 
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Madagascar, Rwanda, Tanzania, Botswana, and Lesotho. Such questions 
have been included in many more national inquiries, but the results have 
frequently been disappointing. Often it is manifest that only a small minor
ity of deaths have been reported. The data appear complete in only a few 
instaices. Nevertheless, a range ofltennlques exists that can be used to 
assess such data ind, in f*avorable cirunistances, to adjust them for underreporting. 
The crucial assumlption is thal the degree of underreporting is the same at 
all adult ages. Of these techniques, those proposed by Brass (1975), Preston 
et ai.1980), and Bennett and Iloriuchi (198 1) were used to evlluate tile 
dala presented in this chapter. On this hasis, reporting is taken as complete 
in six countries.2 In Mali, only about hill' the deaths, and in Togo slightly 
more than half, were reported. In Congo, only about one-third of men's 
deaths and one-lfith of women's deaths seem to have been reported. 

A second source of direct estimates of' adult mortality is the multiround 
demographic surveys that have been conducted in several sub-Saharan countries. 
The resu Its of many of these Studies are now rather out-ol-date, but they are 
tilemain sources used for three of tie countries in Table 6-I-C tc d'Ivoire, 
Liberia, and Senegal. Inall three, reporting has been accepted as corn
plete.' 

An additional source of adult mortality estimates for Africa is ttie infbr
mation obtained from retrospective questions about the survival of respon
dents' mothers, fIathers (Brass and IHill, 1973), and spouses (IHill, 1977). 
Iniformattion on orphanhood has been collected more frequently than that on 
widowhood and has usually yielded better results. The estimates that result 
are somewhat out-of-date and, like direct estimates, cani be biased by re
porting errors. Sutch ditt are the primary basis for the remaining IIsetv; of' 
national estimates presented here (Benin, File Gambia, Ghatna, Mauritania, 
Sierra Leone, Burundi, Kenya, Malawi. northern Sutdai, Zinbabwe, and 
Swaziland) and provide importaint support for estimaes based oii recent 
deaths in five other countries, nanely, Mali, Cameroon, Congo. Tranzania, 
arid Lesotho. The basic orphanhood estimates were calculated by using tile 
variant of the method proposed by Tinizeus (1992). Brass and Bamgboye's 
(1981) method was used to determine the time reference of the results. 

2Some1(11"thleseit exhjibitsign' of' h hen adjusted already,'ving without it being docu-

Ieuted intihe sources frout which they were obtained for this study.
3 i1v sunritIr ielsures of 15-the numriber of years ihat a person Who survives to age 15 

ca;"expect to jive--have heen ubillished for Senegal. so reevaluartion o he ldata was impossi
bWeand 45Pi 5 --- ihe prohahilitv of surviving fron exact age 15 to exact age l-had to be 
inferred trom a model lile table. IthIas heen suggested that,if anything. the level of adult 
mortiaity is overstarted (Cantrelle el at.. 1986). In Ccrte d'voire, the original survey study 
(Ahon/o etal..1984 cotutluded thait tie reporis ofIaduli deaths were incomplete. My reevalu
ation of tileresults leads toa different conclusion. 
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TABLE 6-1 Survivorship from Age 15 to Age 60 by Sex. 1970s and 1980s 

45 P15 

Region and Both 
Country Date Males Females Sexes Reliability Source 

Western 
Benin 1978 .749 .779 .764 Very losw Orphanhood 
C6te d'lvoire 
The Gambia 

Ghana 
Liberia 

Mali 
Mauritania 

1978-1979 
1978 

1982 

1970-1971 

1986 
1980 

.646 

.773 

.778 

.550 

.579 

.782 

.741 

.812 

.880 

.584 

.541 

.823 

.694 

.793 

.830 

.567 

.560 

.803 

Fair 
Fair 

Low 
Fair 

Lov, 
Fair 

Multiround survey 
Intercensal orphanhood 
Orphanhood since marriage 
Multiround survey 
Recent deaths and orphanhood 
Orphanhood and recent deaths 

Senegal 
Sierra Leone 
Togo 

1978 
1974 
1981 

.652 

.466 

.704 

i710 
.510 
.760 

.682 

.488 

.733 

Fair 
Very low 
Very low 

Multiround surveys 
Orphanhood 
Recent deaths 

Middle 
Cameroon 
Congo 

1976 
1984 

.644 

.656 
.666 
.7(13 

.654 

.680 
Low 
Very low 

Recent deaths and orphanhood 
Recent deaths and orphanhood 

Eastern 
Burundi 
Kenya 
Madagascar 

1981 
1974 
1974-1975 

.622 

.714 

.487 

.699 

.769 

.551 

.661 

.742 

.518 

Low 
Fair 
Very low 

Orphanhood since marriage 
Intercensal orphanhood 
Recent deaths 

Malawi 

Rwanda 
1977 

1978 
.741 

.584 
.706 

.629 
.723 

.607 
Low 

Low 
Intersurvey orphanhood 
Recent deaths 

Tanzania 1988 .656 .675 .666 Very low Recent deaths and orphanhood 
Zimbabwe 1978 .801 .863 .833 Very low Orphanhood 



Southern 
Botswana 1980 .555 .732 .646 Low Recent deaths 
Lesotho 1976 .503 .749 .627 Fair Recent deaths and orphanhood 
South Africa 1985 .638 .766 .702 Fair Vital registration 
S%%waziland 1981 .561 .761 .663 Fair InterLOsal orphanhood 

Northern 

Sudan 
(northern) 1975 .695 .768 .732 Fair Orphanhood and widowhood 

SOURCES: Data front Benin (Benin. n.d.); Ctc dlvoire (Ahonzo et al.. 1984): The Gambia IBlacker and %lukiza-Gapere, 1988): Ghana and Senegal 
(Tintius. 1991d): Liberia. Madagascar and Rwanda (Waltisperger and Rabetsitonta, 1988b: Mali (Mali. 1980 and provisional 1987 census tables); 
Mauritania (Tinitus. 1987): Sierra Leone (Okoye. 1980: Togo (Togo. 1985): Cameroon (Cameroon, 1978. 1983): Congo (Congo. 1978. 1987); 
Burundi (Timntus, 1991c); Kenya iMukiza-Gapere. 1989). Malawi (Tinteus. 99lb): northern Sudan (Sudan. 1982): Tanzania (Tanzania. 1982 and 
provisional 1988 census tables): Zimbabwe (Zimbabwe. 1985)" Botswana (Botswana. 1972. 1983), Lesotho (Timzeus. 1984); South Africa (South 
Africa. 19881: Swaziland (Swaziland. 1980 and unpublished 1986 census tables). 

t,. 
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In countries where more than one set of orphanhood data exists. it is 
possible to calculate more recent and reliable estimates by basing them on 
chang.s in orphanhood in adulthood between two inquiries (Tinlieus, 1991b). 
This approach was adopted in four countri,-s: The Gambia, Kenya, Malawi, 
and Swazi lavd. In addition, several recent DIS surveys have asked whether 
deceased parents died before or after the resp ndent married. This inforna
tion can also be used to produce more recent and reliable results than are 
obtained from the basic orphanhood mCthod (Tim;eCus, 1991c). The tech
nique wvas used to produce the estimates I'r Ghana and Burundi, [10(d to 
confirm the results of the mltinot1-01d surveys in Senegal. 

One set of tliechniques f'r estimating adult mortality that could not be 
used to produce any estimates represents those based oin intercensal sur vival 
and growth. In an attempt to increase the scope of the resulls, the inle
grated intercensal growth ietlhod (Preston, 1983) was al))lied to data frorn 
several countries. It yielded very erratic and implausible resulls. As one 
might expect, poor age reporting , high levels of iniernational migration, and 
Lirtlanes in census coverage corubiine to render such techn iqics useless in 
most African countries. 

Estinlialine adull itllorlality f'rom African d[ita involves a large element 
ofjudlglient. Most of' the results presented are based on dala that have been 
subjecled to some fon of smoothing and adjtistlnent. Decisions not to 
aijust cerl[iin (l[Itil are 1 SOrtie extent arbilrar\,." Moreover, on the principle 
that estimates that arc largely guesses ire to be preftrred to Ihose that [ire 
coimplete iueses, reslIts have been presented even fr countries wtlere the 
dala ire ver diflih Itto interpret. ThLIs, none.' oile Ieresults is (Idiniitely 
iccCurlC. The Cstii[ItCs obtiin.d f'ron the recistration data I'r South Af
rica. multiround sUrveys, aid several dilTereutl sources of data that yield 
reasonably consistent resulls [Ire assumlled to be fairly reliable. The esti
miales are jtidged1of low reliabilily in courirics where different soLirces of 
daa yield less corsistent resurlts: v,here only a single set of recent data ti 
dealhs exists, bttt it aippeais reasonably coiplele: ,r where the partitioning 
of the dam oill orplanhliood into deaths before [Irid iter tlhe respondellnt's 
marriage provides a partial check til the resltls. Firtaliy. the reliahility of 
tile estilaltts for comnlries in which only I single set ofl incomplete recent 
death data or orpihanhtlood dia is [ivaiilable ILISt be considered very low. 
'This caegory (if estilmiates also intclLides Ih0e f0r Colgo [iild "raIlZania. 
Several sources of dlati exist for these two cotuntries. bu I they yield incon
sistent results [id [ire difficull to interpret. 

4 ,1h1e rnmrtalii Iates o ained Iromrntireci data onradull deaths \ ere smiiothred by filling a 
iwo-paramerer logit motel life table based on tire gencial slardrittard OitrasN. observed1971) Io 
sury'ivotrsiilp frorm age 15. TiIc series of indirect estimales "ere smooiiheld iby fillrig regres. 
Sion tinii.s XeiCudiIng aMl)' rbvioruSlv discrepant poirl for exireile age groups. 



225 ADULTMORTALIT) 

AI)ULT MORTALITY LEVELS 

Eslitnles of adult mortality in the 24 COUlltries for which in formation is 
available are shown in Table 6-1. Only data fIr 1970 or later are presented 
and the figures are the most recent available. Four of' tiLeestimates refer to 
the first half of the 1970s. tellto the lale I970s. and tellto the I 980s. The 
intlex presented is life table survivorship from exact age 15 years !o exact 
age 6) years (. be interpreted as the probability of surviving to 

15l5). It can 
old ae. subject to st,nViVi1g Childh1od, at the prevailing level of mortality. 
Unlike miteasures of life expectancy, survivorship from 15 to 60 y'ears can be 
calculated without making assumptions about old-agce mortality. It is the 
complement ofb the probabilily of dyin Ibctween ages 15 and 6) (45q(1 i). 
which has been adopted ila recent World Bank v'olulmle as tileicferrCd 
index of adult mortality (Feachein el al.. 1992). 

Perhaps the most striking feature of the resltlls shown in Table 6-1 is 
that larce differences exist in the level of adult mortality belween dilferent 
African countries. These estimates succest inIthat Benin and The Gambia. 
more than 75 percent of' those aged 15 would survive to their 601h birthday 

levels mortality Ghala.at tile of p'vailit arotind 1980. Itt Mauritania. 
atIl ZiiMb:abwe. the CuivaIlent t'icu'c is more than SO1percent. These figures 
represent moderate adult mortalitV bv world stauidRds. F-or exatpll)le, survivOrship 
from 15 to 61) yeats in Sri Lanka or inTritiidad tid Tlobago is sililar to 
that ili these lowe'r-itortality conllries of SlUb-SaharaI Africa. Moreover, 

Idtfth Miale strvi vorship is Much lower illseveral Last Europeanl countries. 
The appartetly low level of adult mortality in these countries is somlewhat 
surprising. Alihough it is possible that the orphanhood method has pro
dtcCd utlUnerestimates of' adult morlality in all of these cotntries, tileresults 
lot The (aubia. at least (see appendix). atid Ghalna (Til'iXIus. 1991d) ex
hibit a high degree of internal consistelty. Inl Zimbabwe. adjusted registra
tion data or Ilarare yield an estimate of aduhl survivorship for 1982-1986 
that is almost identical to that in Table 6-1 CvMoyo. 1991 ). Thus, the na
lional estimate of,srviorship may be somewhat too high but is unlikely to 
he grossly inaccurate. 

In contrast, in many African COltlt'ies Iot which we have data. adult 
liorllil is high. The eSlilnaltL probabilily' of srvi ving from age 15 to age 
60 falls to less than 70 percent iinhalt of these countries. and to less thant 60 
percent ill Liberia. Sierra Leone. Mali. and Madagascar. Lxcept in Maii, 
the highest estimates refer to the 197(0s. They seiel phlsiblc: Some inten
sive, hoticituditial studies of rural populations in Africa have d(iOctiii,.ted 
even More severe levels of adult mortality. For example, in 13andal'assi, 
Setiegal. the i)robabilily of dvinc between 15 and 60 years of age still 
exceedled 50 percent during tle 1970s (Pison and l.anganey, 1985). Such 
elevated levels of adult mortality have been eliminated ill most other parts 
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of the world since the Second World War. World Bank estimates suggest 
that outside sub-Saharan Africa, .,,qt, exceeds 30 percent in onl -ine coun
tries (Fcachem c al., 1992). In few, if any, countries outside sub-Saharan 
Africa i. 45q15 as high as 40 percent. 

These estimates of adult mortality (.0 not follo. an obvious regional 
pattern. H-ill (1991) and Blacker (1991) suggest that child tiortality is 
higher in western than eastern Africa. An earlier sttidy, based onl fewer 
countries, sug.g,.ested that this differential was also true otf adult mortality 
(Tirmcus, 1991e). lowever, he estimates in Table 6-1, aparl from those for 
the four southern African countries, which formi a fairly homogeneous group, 
suggest that high adult mortality and low adult mortality are to be found on 
both the western and the eastern sides of the continent. This change in 
interpretation reflects, in part, differing definitions of the regions used and, 
in part, incorporation into the analysis of additional data that support a 
gloom ier view c' eastern African mortality. In addition, evidence presented 
ltter in this chapter suggests that the disappearance of' this broad geographi
cal contrast to some extent reflects differential mortality trends: The esti
mates presented here are centered on the late 1970s, about six years later 
than those in the earlier study. 

Gender l)ifferentials 

There arc extensive data indicating that gender differentials in child 
mortality in sub-Saliaran Africa are small but usually favor girls slightly 
(e.g., Rutstein, 1984). Less is known about gender differentials in adult 
mortality. The subject is of particular interest because of the high maternal 
mortality that has been documented recently in many parts of the continent 
(Graham, 1991). Figure 6-1 compares the male and fenale estimates from 
Table 6-1. 

Given the range of differcnt data sources and methods used to make 
these estimates, the results are remarkablv consistent.5 They suggest that 
female surv ivorshi p in adulthood is slightly higher thanimale survivorsthip 
inl most of sub-Saharan Africa. In the majority of this sample of countries, 
the gender differential in adult mortality is similar to that tound in most 
other parts of the developing world and in the United Nations' (1982a) 
Latin American and general families of mode! life tables and tile four fanmi
lies of Princeton model life tables (Coale and Deriieny, 1983). 

Only iii two countries is there any evidence of excess female adult 

5 When making the estimates, I attempted to consider each set 1 data fo men and women on 
its own merits and not to look for patterns in the resutIs until they were all available. Despite 
this precaution, my preconceptions have probably influenced somewhat the results shown in 
Figure 6-1. 
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FIGURE 6-1 Gender differentials in survivorship from age 15 to age 60. 
SOURCE: Table I. 

mortality. The country with higher mortality is Mali. The estimates used 
here are based on census reports of recent deaths, and it is possible that the 
adjustnmenls made for underreporting have led to the overestimation of fe
male mortality. Orphanhood data collected at tile samle time suggest a more 
usual gender differential in adult mortality in Malli. The other country that 
apparently has excess fenimale mortality in adulthood is Malawi. There is 
stronger evidence that this country is genuinely anomalous hecatuse both the 
results of tIle 197)-1971 rmilti ronnd survey and the more recent orphanhood 
estimates shown ill Table 6-1 support this conclusion. 

The four southern A'rican countries included in Figtire 6- 1 stand out as 
h:iving high mortality amiong adult men. The differential is somewhat at
t nuated in South Africa due to tile more usual mortality patterns among the 
"White" population. Among the "Black" majority, however, the differential 
btween male and female mortality is as large as in Swaziland or Botswana. 
"Ihese southern AfIrican countries are exceptional, not just withinl sub-Sam

tharan Africa, but compared with the res of' the world. 'File absolute differ
ence between adult male and 'emale death rates ill Lesotho is probably 
larger than in any other national population. The high mortality of adult 
men in souiern Africa is almost certaiinly rclated to the importance of' labor 
migration. particularly to the mines, in the economy of this part of the 
con1tinent. Mining is in itself'a hazardcous occupation: tIe lifestyle associ
ated with prolonged absences from home encourages heavy smoking and 
drinking; and tile region suffers from an "epidem ic" of tuberculosis that 
originiated in the mining industry (Packard, 1990). 
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FIGURE 6-2 Survivorship in childhood and adulthood. SOURCES: Sources cited 
in footlnote 6. 

Age Patterns of Mortality 

Figure 6-2 compares the estimates of adult surv ivorsh ip from Table 6-1 
with corresponding estimates of the probability ot surviVilg to age 5. /(5).1 
III many, sub-Saharan African countries the relationship between the overall 
levels of child and adult mortality falls within the range of experience of 
the developed world during its mnortality transition as encapsulated in the 
Coale and Demenv ( 1983) regional model Infe tables. In particular, in all 
the countries with high adult tmortality, the relationship between survivorship 
to ace 5 and su rvivorship from 15 to 6) years lies between those inl the 
Coale and Demeny South and West families of models. 

In contrast. fie five countries in which adult survivorship had risen to 
more than 75 percent by the end of the 1970s still had much higher child 
mortality than one would expect based on tle Coale-Demeny models. The 
pattern is most extreme in The Gamhia, where tlie -stitnate of adult suirvivorship 
is probably somewhat too high. Hlowever, as the section on mortality levels 
argues, it seems tnlikely that adult sir'ivorship has been overestimated inl 
all five countries by as much as the 5 to 10 percentage poilts required to 

FTor most countries the eMiniaes of child survivorship made by the United Nations (1988) 
have beent used. supptefllenled by those of Itill ( 1991). In a few countries, estimates based on 
infurmation ttiat has become available recently are used but no syslematic search for such dlata 
\%,;s attemlpted, 
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bring them into line with the South models. It is also unlikely that child 
sUrvivNal Ihs been underesti mated by a large amount. Yet, it is not the 
failure of these countries to improve child survival that differentiates them. 
They have all experienced a substantial fall in child mortality since the 
1950s. The dCeclie in adult m1ortality, however, appears to lhive outpaced 
lhe decline in child mortality. 

One high-mortality country in eastern Africa also stands out as extreme 
on the left-hand side of the plot: Malawi. Quite a lot of data are available 
for this country, and altihoth they exhibit some inconsistencies for both 
adults and children, the general pattern of the results is clear. It is Malawi's 
uLu1suially high child mo1rtality, compared to other eastern African countries, 
that is distinctive (Blacker, 1991 ). rather than its adult m1ortality. 

The countries of southern Africa again stand out as exceptional, having 
high adult mortality. relative to that of children, compared with the Princeton 
models. This is accoLLed for large'ly by the excess mnortality of adult 
males. Even,.'ufor womllecn. ho+\\,eve_'r, adult mortalily in these populations is 
relatively hih compared with the pattern in most of stib-Saharan Africa. 
The only other population that lies on the right-hand side of the plot is the 
Congo. The incomplete informiation o recent deathts that provides ile basis 
for the adull mortality estinates is particularly difficult to interpret, and it is 
possible that adult mortality is considerably lower in ile (_'ono thin is 
suggested here. 

Figure 6-2 suggests that the age ptitern of mortality is related to ihe 
overall level of lortality. All atlelmpt was made to model this relationship 
to establish whether it obscures significant regional variation in the age 
patlern of ortality. 1Byvnsinl2 the Coale and Demeny ( 1983) South family 
level 14 and als standards, a two-parameter relalife tables for m1en1 women 
tional logit nodel life table was fitted to sex-specific estimates of 1(5) and 
.4p/ in eaich population. 7 The (i parameter of the filled life tables measures 
the relationship belween adult and early child mortality. and the 13piranl
eter mneasures the overall level of mortality. In an initial model li was 
regressed on u. hv weigliting each life table by an eslilate of alnudl birlhs 
in the population concerned. The residuals alre generally negatlive (observed 
13 less than predicted) in xesterl Africa and positiVe (o erved (3greater 
than predicted) in e;stern and middle Afric , ,vThey are sti(,aot, negative in 
Malawi and strongly positivC in sotlher'n Africa. There're. dummy vari

7 Su1;Iiaionl ital lol ()ndo SIaie. Nigeri. ae inctuded in this ina sisIo provideh some 
intication n, flhe age patlern of i1orllia its I this imprlta t co Uillry. 

'ti%the slnd lt tile lahtie. uI = 0 and 11= . ls o itu less thn emtoi p lithat mortaliy 

is fighter ithin inmthe s ntadaid. %,.hmeassatues of If less ithan I imply retliively high chil 
mortaliiy, compared with adUhi moriltity (Irass, 1971) 
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TABLE 6-2 Relationship Between Adult and Early 
Child Mortality (1), Predicted from Overall Mortality 
(x) and Region 

Males Females 
Variable (standard error) (standard error) 

Constant 1.156 0(.023) 1.143 (0.028) 

U 0.459 (0.085) 0.697 (0.086) 

Western Africa -0.129 (0.((371 - 0.152 (0.047) 

Southern Africa (.436 (0(411 (0.282 (0.064) 

Maawi -0.520 ()0.(79) -0.408 (0.100) 

R2 .897 .821 

SOURCES: Based on daa in Table 6-I and footnole 6. 

ables representing these areas were introduced into the regression equa
tions. 

The final models are shown in Table 6-2. The reference region is 
eastern and niddle A frica. All the coefl'ficientis are highly significant. The 
positive coelfficients for cXcolfirm thalt African pOpLIlations with low over
all mortality have particularlyv low adUlt mortality, compared to the pattern 
in higher-mortality African puulat ions. Tie efflet is stronmger for women 
than for men. Further modeling suggests that it does not vary sign ificantly 
between the recions of sub-Salaran Africa. When controlling for the over
all level of mortality, the estimated valueS of' 13for soLthern Africa are very 
high, which implies relatively heavy adult mortality. The effect is largest 
for men. but is also substantial I'or women. In contrast, Malawi has rela
tively low adult mortality. These effects have been discussed with refer
ence to Figtire 6-2. In1addition, tlie regression model suggests that, when 
conlrolline for the overall level of mortality, western Africa is characterized 
by lower adull a.nd higher chl il mrltalily than eastern and niddle Africa. 
On averaue, South models represent tihe relationship between child and adult 
mortality well in western African popitfalionls vWill a life eX taIcIIy at birth 
of ah~out 50 yeas. A typical eastern or middle African populationi with this 
life expectancy at birth, however, has higher adult, and lower child, mortal
ity than the corresponding Sotuth Molel. 
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Trends in Female Mortality 

Figure 6-3 portrays the improvelment in adu I lntale survivorship over 
time in a subset of 15 mainland sub-Saharan African countries. Some of the 
trends are estimated f'ro two inquiries conducted at different dates, others 
from series of orphannood estimates that have been located illlime and 
smoothed by l'itting i regression line. Un fortLIatCly. tilecountries for which 
we can estinmate the trend in mortality include only one of those in Table 6-
I with very high adult mortality: Sierra Leone. 

The unifornitv of the rate of ilmprovement ill adult fetnale survivorship
between dil'ferent .t tntries and in different decades is striking. Although 
some of the trend., may be distorted by errors in the data, there is certainly 
no evidence of general stagnation in adult mortality during the 1970s. In 
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FIGURE 6-3 Trends in femnale survivorship from age 15 to age 60. SOURCES: 
Data from B]enin ( Benin. n.d.): CCte d lvoire (Aholnzto c al.. 1984): The Ganbia 
(Blacker nd Nlukiza-(iapcrc. t988: (hana and Senegal (Tiinat1s. 19 t1d ): Liberia, 
Madagascar and Rwanda (\Valiisper,:er and Rabelsilolila, I988h: Mali (Mali, 1980 
and prlvisilual 1987 censu, labhl.s); Mauritania (Tlinitus. 1987: Sierra Leone (Okoye, 
19801: "ogo (go. I985): ('aleroonli ((ailoon. 1978. t 83 ('iCongo (Congo. !978, 
19871: lurundi Tl'iniet,. 11 t1c): Kenya (Nukizia-apre. 1989): Malawi (fiIIla;us, 
1991 h): illrern Suda S dlan. 1982); Tanzania (Tanzani:a, 1982 and provisional
1988 ce_LIStables): Ziinbalbwc (Ziinlhal e. I985); I (swana 1972, 1983);(,otswa
Lesotho ('Tietis, 1984); South Africa (South Africa, 1988); Swaziland (Swaziland,
1980 and unpublished 1986 census tables). 
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the few countries for which data are available, moreover, mprovements il 
adult survivorship seem to have continued until at least the early 1980s. 

All the western and middle African countries included in Figure 6-3 

have experienced a rapid decline in adult I'emnle mortality. Thus. except 
tor Ghana, the western African countries in which the liele series o' esti
mates extends back to 1965 had verv hielh adult illortalit' at that lime. This 
finding accords with tle results of a series of survevs conducted in irallcophoile 
Africa between the mid- 9 50)s and mid-Ilti6fs. Tile qtality of these data 
v'aries. hill oderin that tf thenhu techniiqus of"evaltatil Sutl.,..'S llanV are 
plausible (Cotld et al., I NOX: Wallisperger and Rahetsiltonlia. I9 a.b). The 
sutve'S coMductCd inl Guinea (1955) and Chad ( I192 indicate that survivorship 
from 15 to 0( y'ears wits as los as 2"7 lercent, cortespondin g to a lil'e 
expectitncy at a,,c.ie 15 o about 3) years. It is unclear tthclher the pet'sis
telce ot such elevated levels of adull mrtlralit\' iltO the second half' a' this 
century was widespread. The surveys in lurkina IFasO ( 196(), Central Afri
call Republic (l 960), Cite d Ivoire I1963), and To ( 19611 all yield some
what higher prohabilities at s~trviVilng t'ol1 Ito 6) Net's at about 41 

petctent. We lack recent data tar B+urkina Fa,. the Centrtal Af'rican Repub

lic, and Chad. bilt the estimlates tot' (,'tC dl irC aid 'laOo in Table 6-I. 
together \\itl those tOr coutntries such as Mal atid Sierra I.ConC. StlugzeSl 
that sutici'lt progress had bccn tMidc CvCrvwhC'C bv I9)0 to increase thie 
probability 'f survivitng t'ol agce 15 to 6) to moc than 50) percent. 

The experience tf other regions of Africa secrins to have been more 
diverse. The tour p)pulatiols in Figure 6-3 that cxperienced little imprtve
rient in adult 'elalt sur ivOrship dtring the 1960s and I97(s comprise the 
two SOLthern African stales tar v,hilt data arc available (I eshtto and Swaziland), 
northern Sudma. and Kenya inl eastern Africa. (f the countries for which 
estimates extend back to the carlk' 19 6 (0s. theY are the oli that theti had the 
lowest tortality." In other Casterl \riai llutt'ie,1s, adtlt mlotlality has 
declined more t'apidl. N'lany of' these countries had rather high mortality in 
the 1960s. Ini Zimbal v e. lto CVCr, adult surviVOSlhil) Seels to hla\ve risen1 

19 7 0rapidlyv during the s. althotugh, at the start ol' the decade. it already had 
lower moitalitv thait anv other :\t'>'iCain C>Llln'v tar v hich ta are available. 

Figure 6-4 compares the aI slule anuttal improvenlemnt ill temale adult 
stirvivorship with that itn child survivorship itn each of' these 15 countries 
over the period fOr %\hich data are available. Whether or not one ignores 
the outliers. there is, as ole wotld expect, solle associ.ation betweell thle 

'the data available tor Kens a and noriltwrn Sudan ethiit inconsi t nclCSi adi it s possible 

that their adull mortaliiy dec'liIe has been untderestimllated. 'The evidence that adult mortality 
has stagnated in Lesotllo ('Tinmitus. 19 4 1 and Swaljtand, on the other haid. is compelling. 
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FIGURE 6-4 Annual increases in child and adult lcmale survivorship. SOURCES: 
Based on data in Table 6-1 and footnote 5. 

rates ot i'provement ill child and adult survivorship. lhe relationship is 
much clearer in wvCslern and middle Africa than in other regions of Africa, 
particularl\ Kenya and northern Sudan. where the slow declines in adult 
mortality again stand out as unmalous. In addition, the increase in adult 
survivorship in The Gaimhia of' nearly 2 percent per year seems implausibly 
rapid. lven if one itl lo\s s for errors in the estimates of, both child and adult 
mortality, ho\\ever. the relationship between tortality trends in these two 
age ranges is clearly rather loose. This suggests that the effect on mortality 
of health care programs, econolic advances, social development, and other 
factors may differ between these age ranges. 

Socioeconomic and Areal Differentials 

Although incqualitics in adtult mortality in developed countries have 
been a major focus of' research, very little is known about the size of' such 
differentials in developing country poptulations. The topic is particularly 
difficult to invesligate. Very large sample sizes are required to measure 
such differentials by using direct data. Indirect data, on the other hand, can 
usually be analyzed only according to the characteristics of' the respondents, 
not those of" their dead relatives. Indirect methods are valuable for the 
study of' areal differentials in adult mortality and can provide detailed esti
mates when the necessary data have been collected in national censuses. 
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One of the main difficulties in interpreting the results is allowing for tile 
migration of respondents or parents away from the areas where their parents 
lived. 

Figure 6-5 presents estimates of adult mortality by district for Kenya. 
They were provided by John Blacker and are based on the orphanhood data 
collected in the 1969 and 1979 censuses. Each bar represents the range of 
values of 4,/'5 for districts within a province, with outliers represented by 

crosses. Tile figure emphasizes that in at nationalleast some countries, tile 
estimates presented in Table 6-I may well conceal massive differences in 
tilelevel of adult mortality between areas of a country. In much of Central 
Province, adult mortality in the 1970s was even lower than in Ghana or 
Zimbabwe. On the othcr hand, in parts of the sparsely populated north and 
east of the coumitry, adult mortality was nearly as high as in the least healthy 
African countries for which we have data. Figure 6-5 also reveals that 
variation in the level of adult mortality is not restricted to the provincial 
level. There are also large differences between districts within many prov
inces. 

A second axis of variation in adult mortality that can be examined in 
several countries is type of place of residence. Some of the direct estimates 
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FIGURE 6-5 District-level variation in adult survivorship by province, Kenya, 
1970s. NOTE: Each bar represents the range of values of 45Pt for districts within 
a province, with outliers represented by crosses. SOURCE: Unpublished analysis 
by John Blacker. 
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TABLE 6-3 Life Expectancy at Age 15 According to Residence. Both 
Sexes 

Life Expectancy at 15 Years 

Capital 
Country Date City Urban Rural National 

C6te dIvoire Late 1970s 52.1 49.10 50.0) 

Liberia Early 1970s 47.5 43.7 45.) 

Mali Late 1970s 47.6 44.6 
Early 198)s 59l.8 44.2 

Senegal Late 1970s 51.8 50).) 
Sieria Leone Early 1970s 47.5 41.0 
Zilobab\ e Late 1970s 56.9 

Early 1980l% 57.0 
B3otswana 'arly 1990s 53.-) 46.9 48.3 

SOURCES: For capitalI cities: Bamako Fargues and Nassour, 1989); Dakar (Canirelle et a,1t., 
1986): Frceltwn ( Vurrie. 1979): Itarate ()MoN)o. 1991J. atherwiseilnTable (- 1. 

of adutlt mortalitV in Table 6-1 can te broken down into estimates tor urban 
and rural areas. In addition. in certain countries, registration data for the

1t 
capital city can be compared with national estimates from other sources. 

Both types of comparison are shown in Table 6-3. The results are presented 
in terms of' life expectancy at age 15. rather than . to maximize the 
number of countries that can be considered. 'hese data suggest that adult 
mortality is lower in urban Atrica Ihan inrthe countryside. If they can be 
relied upon. the differential is larger in the high-mortality countries, indi
cating thai the advantage of urban areas is eroded as overall mortality de
clines. Thus, the national and rural adutlt mortality estimates vary tar more 
between coLntries than those of urban mortality. 

Little is known about differentials in adult mortality in Africa accord
ing to factors such as occupation and income that have received attention in 
the literature ou mortality in developed cotntrie: :nd child mortality in the 
developintg world. Table 6-4 presents indirect estimates of adult mortality 
in Lesotho according to the level of eCdLcation of the respondent answering 
the qItestions about the survival of relatives. In this analysis, level of 
education probably should be interpreted as a proxy for socioeconomic sta
tus. One would not normally expect the education of y'otnng adunlts to have a 
large direct eftect on the mortality of their parents. Moreover, since the 

"IDifferential errors in the two sources of data are potentially a major problem with such 
comparisons. 
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TABLE 6-4 Survivorship from Age 15 to Age 60 by 
Sex, According to Education of One's Close Relatives, 
Lesotho, Late 1960s 

Relative 

Level olEducation Sons Daughters Spouses 

Men's survivorship 
None .54 .50 .53 
Lower primary .58 .53 .57 
Upper prilary .6(0 .57 .62 
Secondary + .67 .62 .68 

WoMnell'S SUrvivorship 
None .76 .65 .77 
Lower primar .80 .74 .77 
Uppr primary .82 .77 .79 
Seconlar, + .87 .85 .88 

SOURCE: Timaeun I1984). 

cells ineach row of the table are based on different respondents, one should 
not expect them to agree exactly. Nevertheless, the data on orphanhood 
supplied by men and women, as well as those on widowhood, all suggest
that adult survivorship rises monotonically with increases in the education 
of the individual making the reports. The differentials are large, being 
broadly equivalent to those between Kenya and Zimbabwe for women and 
those between Liberia and CCte d'lvoire for men. They suggest that the 
tenth of adults whose relatives went to secondary school have considerably 
lower mortality than the rest of the population. 

Given the shortage of individual-level data that can be used to study the 
influence of socioeconomic factors on adult mortality, another approach is 
to examine the association between mortality and indicators of development 
at the national level. In sub-Saharan Africa, Feachem et al. (1991) find the 
probability of dying by age 5 to be significantly related to both gross na
tional product (GNP) per capita and secondary-school enrollment. Timicus 
(1991e) suggests that adult survivorship in sub-Saharan Africa is also re
lated to GNP per capita. Figures 6-6 and 6-7 compare estimates of adult 
female survivorship in the mid-1 9 70s for 21 mainland countries with GNP 
per capita and secondary-school enrollments at the same date (World Bank,
1988). The fitted regression lines indicate that a relationship exists in both 
cases, but neither index of development is closely associated with adult 
survivorship in the sample of countries considered in this analysis. Similar 
plots of survivorship against other indices of social and economic develop
ment and multiple regression modeling yield no other significant associa
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FIGURE 6-6 Income levels and female survivorship in adulthood, mid-1970s. NOTE: 
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tio:is. Thus, broad indicators of devel opment are not very helpful in under
standing variation in adult mortality across the continent. 

CAUSES OF I)EATH 
One reason it may be difficult to interpret the differences in adult mor

tality levels between countries is because fragmentary evidence suggests
that tile cause-of-death patterns underlying them vary widely. Unfortu
nately, representative data on the causes of adult deaths are very rare in 
sub-Saharan Africa. The few studies that exist tend to be based on differing 
measures and classifications of causc-specific mortality. Moreover, tile 
samll'sIt.S of deaths in volved aire often small (Omondi-Odhialbo et al., 1990).

In "ralle 6-5, cause-specific probabilities of (lying (per 1,000) in four 
sub-Saharan African populalions are presentel fr Itwo broad age groups.
Unf'ortunately, eastern Africa is not represented, and none of these populal
lions is drawn 'rom rural, iropical mainland sub-Salaran Africa.1 The 
classif'icitioll of' causes of1dearth :dopted is Ihatused by Feachem ct al. 
(1992). 'l'To minimize the effecl of errors in tile coding of' causes of death. 
only broad categories are used. For example. the classification fails to 
distinguish coronary heart disease, which is believed to be rather unimpor
tant in sub-Saharan Africa (I lutt, 1991 ), f'rom other I'orms of cardiac disease 
and cerebrovasctular disease. 

Even these statistics should be inteipreted with cantion. Only about 80 
percent of adult deallhs were regisiered in lanako and western Sierra Leone,
and unregistered deaths have been distributed by cause in proportion io 
recgistered ones, rather than assigned wholly to the ill-deliled category. Inaddition, not all the registered deaths were medically certified at the time of 
death, and even clinicians' diagnoses of causes of' dealh are subject to con
siderable error unless confirmed by autopsy. The basic data were also 
compiled by using several different versions of the Intet national Classifica
lion of l)iseases and are not detlilcd enough inl either Bamnako or western 
Sierra Leone to be grouped exactly into Feachem et al.'s (1992) classifica
lion. Thus, nly 'onsislnt features of' he results should be accorded much 
signil'icance. 

The first aspect of" Table 6-5 that deserves emphasis is that although
Communicable disease and reproductive tmortality are nore itmiportant than 
in lower-mortality popuItltionIs elses,,here in the world. they still account for 
only a minority of adult deallhs in thesc four population:;. The proportion of 
such deaths ranges from about ole-fil'th in Cape Verde to slightly more than 

IIWestern Sierra Leone is tie area around Freetown, whih rtrsentled about two-lhirds of 
the area's population in the early 1970s. 
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one-third in western Sierra Leone. 1i" ihe category -senile or ill-defined" is 
excluded, cardiovascular disease is universally the leading cause of death in 
middle age (ages 45-64), fcllowed in most instances by neoplasms and 
respiratory infections. 

Cardiovascular disease is also one of tlze three most important causes of 
death among young men and women. In tis age group, injuries are the 
leading cause of death f'or men in Cape Verde and for the "Colored" (in
cluding "Asian") population of South Africa. Maternal mortality is the 
leading cause of death for young women in Sierra Leon- and the second 
most important ill Bamako, excluding those d:thts cod,-d as senile or ill 
defined. It is worth noting, however, that maternal mortality accounts only 
for between 6 amd 13 percent of deaths of women of childbearing age, 
though it might he proportionally more important in isolated rural areas. 
Diseases of' the digestive system are ait important cause of death in Bamako, 
especially among men. This is accotmled for primarily by liver disease, 
which is the leading cause of loss of life anong adults aged less than 60 in 
this population (Faroues and Nassour, 1988). 12 

Gender differentials in cause-specific mortality are generally small, par
ticularly in the age group 15-44 years and for noncommUticable disease. 
Such small differentials suggest that certain lifestyle factors that imporare 
tant determinants of' adull mortality differentials in other parts of' the world 
may not yet play a major role in their explanation in this region. The two 
consistent exceptiois are mortality from diseases of the digestive system, 
which is typically about twice as common among 1e11 as women, and mor
tality' from injuries, which is about three times as high among men as women. 
AmongOlugV adults, deallhs from external causes account for most of tihe 
gender differential in overall mortality, offset toi a considerable degree by 
maternal deaths. In lie age group 45 to 64 years, deaths from injuries 
decline in bolh absolute and relative importance, and two further diseases 
make a significant contribution to the gender differential in overall mortal
ity: tuberculosis and respiratory inl'ections. Both are responsible for about 
twice as many deaths in middle-aged men as middle-aged wolen. 

With the exception of" injuries, the population of ('ape Verde has low 
mortality rates in adulthood fromiall cause categories. The island's advan
tage is least marked with respect to cardiovascular disease. Not only the 
overall level of mortality, but the level of noncormmunicable disease mortal
ity, is broadly similar in the other three populations. In other 7espects, the 
cause of death structure experienced by "Colored" adults in Soutl Africa is 

12te prevalence o)f liver disedse appears to vary greatly across Africa. It is thtought to be 
linked to inleclion with hepatitis B virus and to the contamination of toodstuffs with afailoxin 
011111. 1991l). 



TABLE 6-5 Cause-Specific Probabilities of Dying by Broad Age Group and Sex 

Cape Verde Bamako. Mali Western Sierra Leone South Africa -Colored
1981 1974- 1985 1972-! 975 and -Asian- 1Q71 

Couse of Death 15-44 45-64 15-44 45-44 15-44 45-64 15-44 45-64 

Males 
Contmunicable/relprnductive 10.3 35.1 46.5 118.1 64.1 137.3 33.1 86.5
 

Diarrheal 0.6 1.3 7.2 19.3 6.7 24.5 1.9 3.1
 
Tuberculosis 4.8 12.9 10.9 30.0 13.6 19.5 15.3 31.7
 
Malaria - 0.0 6.5 9.5 . ... 0.1 

a
Respir:-iorv 4.2 19.3 83 39.0 22.3" 53.5" 3.5 47.6
 
NoncommUnicable 2(.5 123.0 89.3 263.4 76.5 248.5 65.5 313.3
 

Neoplasms 3.5 27.5 9.5 38.7 1.6 18.5 11.3 67.S
 
Cardiovascular 7.9 63.7 11.1 55.! 13.8 69.0 25.1 157.1
 

I'  tDigestive 1.7 8.1 19.1 45.1 11.5 2t).0' 5.(6 19.9
 
Senile/ill-defined 2.1 7.3 27.7 75.8 - - 6.7 17.9
 

Injuries 29.2 17.9 21.1 19.5 16.4 12.3 93.5 44.2
 
Unintentional 18.7 i3.1 - - - - 6).0 32.4
 
Suicide 1.6 1.1 . - 5.1 2.8
 
Homicide and war 8.9 3.7 .- 28.4 9.1
 

Total 60.0) 176.0 157.0) 4(11 .0 157.0 398.0 192.) 434.0
 

Fetnales 
Communicable/reproductive 13.2 14.4 45.2 75.6 172.4 108.5 36.8 36.9
 

Diarrheal 0.4 (1.8 5.8 17.7 7.3 23.4 1.2 2.1
 
Tuberculosis 4.2 3.4 4.8 11.7 8.5 9.3 11.7 8.7
 
Malaria - - 4.2 9.1 - - -- -

Respiratory 4.8 8.8 6.1"1 21. )" 15.0" 30.0'" 13.5 22.5 
Maternal 2.8 (1.2 11.4 0.7 19.8 (1.6 7.7 0.6 



Notc )nirnunicable 24.4 80.5 72.9 2201.5 68.7 272.6 67.9 2(06.1
 
Neo I lasms 4.6 14.6 7.1 36.0 2.4 26.2 12.9 37.4
 
Cardioascular 0.4 48.5 15.9 61.5 10.4 s5.1 20.2 124.1
 
Di etivc 
 (0.8 2.5 10.2 21.7 5.6/' 20.71' 2.2 6.4 
Senile/iI-de fined 2.6 3.7 21.3 62.4 - - 7.4 9.4
 

Injuries 9.4 5.1 6.8 
 11.0 5.9 4.9 26.2 13.11
 
Unintentional 5.9 3.8 - - -  16.5 9.8
 
Suicide 0.8 ((.3 ....
 2.2 (.7

Homicide and war 2.8 1.0 . .. 
 . 7.7 2.6
 

Total 47.0 110.0 125.0 3(17.0 147.0 386.0 131.0 256.0
 

Ntnber of deaths 432 15.801 4.542 11.384
 
Deal,, r .!istered (1.? 9(1+ 77' 80 90+
 
.Medicalls certified ('; - 60 56 d 

"Includc, chronic respirator% disease.
 
tCategorv compries diabetes mellitus. peptic ulcer. cirrhosis. nephritis. and nephrosis.
 
All %aes5searsand over.
 

".Not kno\%It, hut 42 percent of deaths at all age occurred in hospitals.
 

SOURCES: Cap \'erde (United Nations. 1-)87): Bamako (FargLues and Nassour. 19881; Western Sierra Leone (Wurrie, 1979): South Africa 
(United Nations. (982h). 
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distinctive. They have higher death rates from cardiovascular disease and 
neop!-T;in s than p;pu lattiOls further north. but lower death rates from most 
other noncommun icabic diseases. EX elt Ior tuberculosis, the South Afri
can population also experiences fairly low communicable disease mortality. 
Its overall mortality is maintained at a high level by deaths from both 
accidents and violence. 

One wa' of relating these data Oil the causes of adult mortality in sub-
Saharan Africa to those from other regions is to compare them with tihe 
predicted cause-olf-dcath structures presented by Murray et al. (1992) for 
different levels of' 45q5. These predictions are based on data from 56 non-
African populations, including 23 from the developing world. Although the 
results are presented for levels of adult mortality comparable with those in 
Africa, all tile data used to generate the predictions are from populations 
with lower mortaily than thait in Bamako, Western Sierra Leone, or South 
Africa. 

The comparison suggests that adults in tile three tropical populations 
included in Tabic 6-5 exlperience unusually higlI cor1ni iii cable disease mortality. 
lowever, although it remains an importilnt cause of death, tuberculosis 

nortality is only about half as common in these four populations its one 
would expect based oil tile experience of other parts of the world. Mortality 
from diarrheal disease and the infectious and parasitic diseases is particu
larly high. Second. "Colored" men and women in South Africa are about 
two-thirds more likely to (lie of cardiovascular disease than one vould ex
pect fromlite predicted figures. Cape Verde also has slightly higher cardio
vascular disease mortality than One wotild expect, given its fairly low over
all mortality. but reported mortality from this group of diseases is moderate 
in tile other two populations. Third. diseases of tlie digestive system appear 
to be relatively unilliportant causes of adult death in sub-Saharan Africa. 
Except in Bamako. where such deaths are about three-quarters as common 
as predicted, tile reported death rate from this group of diseases lies be
tween 20 and 5( percelt of tile cxpected level. Finally, m1lale, bit not 
female, death rates from injuries in Bamako and western Sierra Leone are 
low for such high-mo tality poptlations. In South Africa, however, mortal
ity from injuries is relatively high. reachingnmore than three times the pre
dicted level for woleln. 

It is important to note that most of the data in Table 6-5 are rather out
of-date. Information on particular diseases indicates that patterns of causes 
of death aniong adults in Africa may be tndergoing a rapid evolution. For 
example, hypertension appears to be a health problem of growing impor
tance in populations where it was previously rare (lutt, 1991). It is associ
ated with urbanization and the adoption of more "Western" diets and lifestyles. 
The growing AIDS epidenic is also, of course, of particular importance. 
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CONC LUSIONS 

The statistics presented in "he previous sections are based on very im
perfect data. Nevertheless, with some exceptions, they suggest a coherent
 
and plausible, though sometimnes surprising, picture of adult mortality pat
terns across sub-Saharan Africa. ]Future work undoubtedly wiE prove that
 
some of estimates wrong. in ontile are Nevertheless. concentrating tie 
overall pattern of the findings, rather th:mi oil results for particular coun
tries, several general conclUsions seem justilied. 

First. the average level of adult mortality in sub-Saharan Africa is high, 
comipared to tile world, but tilere.;t of tile experience of different countries 
is very heterogeneous. By the late 1970s, adult mortality was fairly low ill 
some countries but remained high in others. Second. offsetting this rather 
depressing Dicture were the considerable reductions in adult mortality achieved 
in Africa during the 1960s and I970s, particularly in western Africa. Many 
SUb-Salhiaran Africaii cLuntrli'ies entered the second half of this century with 
extremely high adult mortality. There is no evidence that this persists 
anywhere. Moreover, in those countries that succeeded in reducilng overall 
mortality to a moderate level by about 98)l, adulls tended to benef'it more, 
and children less. thail one would expect based on the historical experience 
of the developed world. Third. and of* signil'icance for health planning at 
tile Stlggests that large arnational level, the limited infornlation avaihlble 
eal. residenltia, and socioeconomic diffTrenltials in adult mortality exist in 
at least some Al'rican coutnlries. Fourth, only illsouthern Africa do neigh
boring count ries appear to have closely linked levels, trends, and patterns of 
mortality. In this region, adult mortality appears to have stagnated at a high 
level, while that of children has declined !'urther ihan illmost of Africa. 
Adult men suffer particularly high mortality. If cause-of-death data for 
South Africa's "Colored" population are of relevance to tie rest of tlhe 
region, this pattern may be accounted f'or by high mortality f'roll cardiovas
cular disease and injuries. Fiflh. woinlen's mortality is also lower than 
inen's mortality ill other parts of' Africa, but the differential is usuallymost 
small. It may be accounted for largely by higher male de'mli rates frolm 
injuries, therctlosis, and respiratory disease, offsel to sole extent aiong 
yoLtllglr adults by illateral m1ortallity. Sixth, when controlling for the over
all level of' mortality, adult mortality is on average lower in western Africa 
than illmiddle or eastern Africa, coiinparul with the mortality of children. 
Filally, although inl'eclious (lis ase mortality appears of greater absolute 
and relative importance I'or in otheradults in sub-Saharan Africa than re

,iolns of the world, it still accounts for orly a illinority of adult deaths. 
Tuberculosis and diseases of, tile digestive system remain imuportant Calises 
of death illadulthood, but may be relatively less important in suh-Saharai 
Africa than in other parts of' the developing world. 
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general pattern 
been mentioned in tileprevious sections. The apparently high level of adult 
mortality in the Congo, despite [he favorable indicators of social and eco
nomic development and the relatively low childhood mortality, deserves 
mention. To take a contrasting example, adult mortality in The Giambia 
may have fallen to a low level despite the country's rather high child mor
tality. Other notable findings include the relatively slos decline in adult 
mortality in Kenya and northern Sudan, pttern1of ll-

Several intriguing exceptions to tile of the results have 

and the distinctive r 
tality in Nlalawi. AlthoLgh1 p)lauSible explanations for Somie of these find
ings could readily he sucgested, tileymay reflect no more than errors the, ill 

data. 

It has been emphasized thrOughout this chapter that even tie basic 
descriptive knowledge of levels and trends in adult mortality ;across still-
Saltaran Africa is incomplete. Nevertheless. to retun questions posedittile 
intile inlroduciiol. adult mo10rtality patterns illsuu-Saharan Africa are dis
tinctive. They also Seem to vary across [lie continent. Neither knowled ce 
of adult mortality in other regions ol tile\,orld, nor knowledge of child 
mortality in Alrica, is a particularly go0l guide to tilehealth problem1s of 
adults in this reeiim. Valuable adsan1ces in methods For estinatinlg adult 
niortality in countries \\ihil limited and defective data have been mtade since 
tile1970Is. In sub-Sahaan Africa. ho\ver, relatively few countries have 
collected the data needed to apply them. Very little is known about difter
entials in aduhl tortali!\ or catuses of death in adulth1od, ald even less 
about tileunderlying deteriuinants of adult mortality paterns. Ignorance 
about the mortality baseline against \whicl tileAIDS epidemic in sub-Sa
har'an Africa is unfolding. and about the distribution within the population 
of other diseases. such as tuberculosis and venereal disease, with which 
human inmnuodeficiency virus (IIIV) inl'eclioii is kimi to interact, is 
particularly disturbing. 

)espite progress made during tile1t6(0s adI 1970s. many adults were 
still dying bel'ore age 6t) iii Africa even prior to tilespread of IIIV. For 
adults, as for children, sub-Sahiaran A,,frica is unldoubtedly tileregiot (1' the 
world with tilepoorest health. Until 198), adults usually benel'ited more 
than children in those African countries that iianaged to reduce overall 
ilortality to level. tile promotiona moderate l)tlu'ini 1(98S, Vi''ieorotiS of 
universll illmuniz.tiol anl other imieasures to imlprove child survival, to
gether with tile AI)S enidemic, may have begun to reverse this pattern. In 
considerin the elorts .eing made to inlpriOve lhesurvival of Africa's chil
dren, it is notable how little is known about what \would constitte a corre
sponding strategy to maintain their health when they grow 11p. 
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APPENI)IX 

As the body of this chapter Cmphasizes, only limited and detective data 
on adult mortality exist for sub-Sahiaran Atrica. Analysis of this il''oria
tion is far From straightltorward. 1o illustrate the procedures involved and 
the difficulties that arise in interpretation ol the results, this appendix pre
sents applications of' various methods of estimation l'r some of tile data 
analyzed in this chapter and explains hom the summary indices presented in 
Table 6-1 %%ere derived. 

The first important 'ori of datla is on deaths by age dotring a specified 
period. Such data alre collected hy registration systems or by askin i direct 
(lUeStions in ceilStI. Sand single- or Iltironl lltuschold surveys. Relort
ing may be incomplete or. with retrospectively collected data, may refer to 
the wrong refl'ereice period. In additiol, illaCcuralc reporting ol' either ages 
at death or ages (if' the living polllatilioln uSd alS a delloinatlr to calculate 
rates inv bias tile estimates. 

Several methods exist l'or evalualinIg such datail. Most of' dien are based 
on fhe relationship between the nunber of people of' any age and the nUmll
ber of (lealis above that age. Iftone adjusts for lopulation growtih, these 
ntmlin rs should he tile sill because nobody call live Iforever. To exploit 
this identi\, one has to assume that reportingis, equally incomplete at all 
adull ages. n this bas v'arious apriiaches cuil hesed to comipare the 
two alutitlies and assess tihe shortl'all in reported deaths (Brass, I975: Preston 
et il.. I980: Beennltt .1d Iloriuchi. 198 1l. Sampling errr. . deviations from 
tile assumptioin of constant underreporting of (leallis by age. the distorting 
effect of pas iortalit\ change and igiralion on tte ipop)ulatlioll age strlicis 
ture, and age misreporting c ll all iliake slchI cotuparisotis difficult to inltr
pret. 

Such methods of' eva.luation have been applied to all the direct data 
used in this chapter for which sufficiently detailed tabulations are available. 
Figure 6-A. I illustrates the application of Preston Cl al.'s (198() method to 
registration data oti male deaths aniong -Blacks- ill South Alrica in 1985. 
It Cotmpares the estinated population between each age and age 75. cIlci
ltcd from lealhs adjusted for gr-owtlh al 2.6 prclent per annum, with the 
enumeratec. ilOlltiOn in the samei age range according to the 1985 )Op)ulai
tion cen sls. If all tile assumtlionS held andrelOrtingy Wis ) erl'ctIly acCu
rate, apart 'roti being incilte the plot would be t horizontal straight 
line. Altlough it is Iit. the assutptions involved appear to have held uip 
reasonably well until aloult age 55. Thus, the analysis provides rather 
convinciing evidence that Ielative to the cetISlS, only about 72 perceint of 
adull iale deaths wete reported. In fact, ill absolute lerns. tihe registration 
of deaths of "Black" men is certainly worse than this because the 1985 
census enumeration was also inconiplete. 1i is, however, only relative in
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FIGURE 6-A.I Ratio of estimated to reported population, "Black" men, South 
Africa. SOURCE: South Africa (1988). 

consistencies between tie two sources that bias the estimated death rates. 
A similar analysis for -Black- South African women suggests that relative 
to the census. about 5) percent of adult female deaths wcre registered in 
1985. Once the degree to which reports of adult deaths are incomplete is 
known, it is a strai lhtforward matter to adjust then upward before calculat
ing age-specific death rates aid life table measures of mortality and suivivors.hip. 

Besides the problem of' incomplete death reporting. life tables calcu
lated from devcloping country data tend to he distorted by age reporting, 
sampling, and other errors. To reduce the effect of such iproblems, the life 
tables were snoothed prior to extracting the final estimates of.p . The 
approach adopted is to fit a two-parameter logit relational model life table 
based on the general standard (Brass, 1971). These models exploit the fact 
that after the logeistic tranfornmation is applied, the differences between any 
two life table stirvivorship I'unctions, 1(), are approximately linear. Thus, 
plotting the logits. '(x).of the observed survivorship function against those 
of the standard. ',(x), otie can f'it a line to the points for ages at which the 
data seem reliable and extrapolate frort them to age ranges in which the 
observed data are clearly biased. Figure 6-A.2 illustrates the procedure 
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with data on "Black" female deaths in South Africa in 1985. The radix of 
the life table is at age 15 years, and reported deaths were multiplied by a 
factor of 1.695 belore calculating death rates and measures of surv ivorShip. 

Inspection of Figure 6-A.2 reveals that the line representing the ob
served data bends downward for the oldest ages on the right-hand side of 
the plot. This deviation indicates that the reported mortality of clderly 
WOmen is lower thai one would expect based on the data Ifor younger age 
groups and the age pattern of mortality in the general standard. It is likely 
that reporting of deaths of elderly women is particularly incomplete or that 
their ages at death tend to be exaggerated. Therelore, the last three points 
were discarded and a model li1fe table was fit to the points for ages 20 to 60 
years. This procedure yields a line with an intercept of -0.34, implying an 
overall leCvel of adult mortality among "Black" women in South Africa that 
is a little lower than in the standard, and a slope of 1.26, implying relatively 
heavy mortality in middle age compared with early adulthood. The prob
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FIGURE 6-A.2 Logit survivorship, compared with standard. -Black" women, South 
Africa. SOURCE: Figure 6-A.t. 
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ability of' surviving from 15 to 60 years (.,,) is 70.4 percent in the fitted 
lile table, as opposed to 70.8 percent according to the tistnoothed data. 

The l'inal estimates f'or South Africa presentted in Table 6-I are based 
on similar analyses for the "Colored'- and -'Asiaf-' populations. These were 
co1mbinlcd with the unad.iusted life table for the "While-' population. weight
ing by each group's share in lie total population. Becauselithe otficial 
statistics do not cover the f'olur so-called indelident 'luinelands. the mor
tality of' the adult tlopulat ion of these areas \\%as assumed to hetile Same as 
that of' the "Black- populaliolln in te rest of South Africa. This assulption 
ma1be) unjuslified but is unlikely to bias tle national estillales appreciably.

h'li second important lforl 01' ifol'rmatonl1 Used to estiiilmt adull mo10r
tality is that on fle Survival of' respoidents" Iothers alld failers. The 
qUeSlions required ate' Sitlliplv. Is y'ouir tiot11hCr ali\'C'? ald Is \'our father 
alive? The caln he administered in cnSuSCS iiSinll.,-riollind household 
sLryevs. No attempt is Imade to collect thle aues ill death o1t parents. Ill-
Stead, thesC age r illplicily' issuied from respondeits ages by tlsilig 
demi1lographipc modlsIC,. The inlormation Lsed is the proportion of' respon
dents ill each 5-\ear ae riop %ith a living mother (oir father). This 
proportiol is closly related to the life table probability of surviving froni 
albout the avercet aeZ"lntenshich have children t, that ageatl for men 
plus tile current age of' tile respoIndellS. BV usine this fatct. Igreesion-Iased 
procedures ha\e been developed fIor estinmating lifte table Surv ivoriship :trolnl 
dilll Oil orphnlllhood (e.2.. 'lintus. I992). ach 5-year age group \iolds a 
separate estimate of' adult mortalitv. Although (Ite eistilllaes refer to differ
eill igoe rales, tlte can all be converted to .14,1 b ilya n-illle-paraill
eter systelnl of nodecl lil' lelhlCs. without reducing their pirecision greally 

The vLuiner tilge L tlte Illoe recently did tIhirgOr 11) of' respondents, 

piarents die, otl average. If it is assumlled that the level of' mortality has 
changed steadily, it becontes possible to estimate tilatdt at which the 
mortality of tile cohort of' parents repOrted oil by an1age gou'p1. 01" respont
dents eqtualed the level of' mortality presailing ill ile population (e.g., Brass 
and Ballbove, 1981 ). In thIis ay,. tihe series of' estimates obtained from 
reslondents iged 5 to 55 \'ears ill a sinlC iltluiry can be used to inf'er the 
past trend ill tih level if adult not'ality over f decade or- mor. 

The kind fi' results obtlained 'rol tile orphanhood methlid of' estimating 
adtlult itotality ate Jilstrated in itle 6-A.3 by using data from Swaziland. 
Questions about tie Sursisal of" mothers 1ndil fatliers were asked in both 
the 1976 and the 1986 Ce1suseS. yielding the four lines shown in the figure. 
Swaziland illustrates a coiililion pioblent with estinates of adult mortality 
obtained 'ron orplhanhood data. Elach if tile four sets of results suggests 
that adult ntortality is declining. Because the questions have been asked 
twice, hoswever. it is possible to compare estitates frol the two sources for 
the early 1971s. They are clearly inconsistent. The reports of' younger 
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FIGURE 6-A.3 Aduhl survivorship esti SOURCE:limated fin orphanhood. Swaziland. 
Data I'rom Swaziland (I )X) and unpublished 1986 census tables. 

respondents in the earlier census indicate lower mortality than the reports of 
older respondents inthe lier census. Similar inconsistencies characterize 
the data on several other eastern Atrican countries that have asked about 
orphanhood more than once. They include Kenya, Malawi, northern Sudan, 
and lania. Else\wIere in Africa, however. successive surveys have yielded 
mich more consistent resttlts, permitting one to have reasonable confidence 
inthe accuracy of the data. Results for one SLICh cLoulntr1y. The Gambia, are 
shown inFigure 6-A.4 (only tmateral orphanhood data are available front 
both censuses). Others include Cameroon, Lesotho, and Mauritania. 

Accuttnutlated experience makes it clear that whet such inconsistencies 
betweetn two sets ol data arise. the.,,' h underreporliog of orphlnste fromn 
hood at early ages (e.g.. TilMeUS, 1991a,b). l)ata supplied about youing 
orphais ol'ten refer to a foster parent or stepparent, rather thlln to a dead 
natural parent. F.ich set of estimates exaggerates the decline in mortality. 
aid tile most recent estimates of adult tnortality' fi'roboth inquiiies are 
prolbaly too low. 

In Swaziland at least, it renains likely that adult mortality has declined 
somewhalt. Every ige group of respoldents reported nore Iving parents ill 
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FIGURE 6-A.4 Adult feImale survivorship estimated from orphanhood, The Gani
bia. SOURCE: Blacker and Mukiza-Gapere (1988). 

1986 than in 1976. If questions about orphanhood have been asked more 
than once, the CIect of Underreporting of orphanhood in childhooj can be 
reduced by analyzing data on the inciden:e of orphanhood between the two 
inquiries among young adults. 'This anal !sis is done by using the two sets 
of proportions to construct a synthetic cohort based at age 20. Life table 
survivorship is estimated fron the proportion of each age group in this 
synthetic cohort with a living mother (or father) by using regression coeffi
cients developed for the prl)tpsc (Timcus, 1991b). All the estimates refer 
to the same intersurvey period, but they tend to differ somewhat because of 
sampling and age reporting errors. Averaging the results for different age 
groups, produces point estimates such as those shown in Figures 6-A.3 and 
6-A.4. 

In The Gambia, the synthetic cohort estimate for the 1973-1983 intercensal 
period emphasizes the consistency of the two sets of orphanhood results. In 
contrast, in Swaziland tile intercensal estimates for both men and women 
indicate much higher mortalitv than estimates for 1981 made from 1986 
data on children. They (to, however, fall in line with the earlier estimates 
from each census, which are obtained from respondents aged 25 to 45 years. 
These results suggest that t fairly slow decline in adult mortality has oc
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curred in Swaziland. Moreover, the trends for men and women are fairly
consistent. Thus the intercensal results seem plausible. The results l'rom 
applying this approach to Kenya and Malawi are similar to those for Swaziland 
(Tim'eus, 1991b). Therefore, intercensal and intersurvcy orphanhood esti
mates of 4.4,5 were also adopted for these countries. liiilortunately. ill 
northern Sudan and Tanzania the method worked less well, probably be
cause the accuracy of tile reports changed markedly between inquiries. 

In several countries the only information available on adult mortality is 
a single set oi orphanhood data. In Burundi. Ghana, and Senegal, such data 
were obtained ill a DiS survey that also asked women whether they were 
orpbaned before or al'ter tihe, were first married. Data f'rom a single survey 
on orphanhood since first marriage share the advantages of synthetic cohort 
data computed for countries that have asked about orphanhood repeatedly. 
They reflect the recent incidence of orphanhood among young adults and 
are un a flec ted by undcrreporting of orphanhood in childhood. The informa
tion analyzed for each five-year age group is the proportion of women with 
a living mother (or f.ather) amonig those women whose mother (or father) 
was alive when the woman first married. Regression methods exist for 
estimating life table survivorship from these data (Timicus, 1991c). Thie 
results for different age groups refer to similar dates. Therefore. like syn
thetic cohort data, they arc usually averaged to producc a single recent 
estimat.. In the three countries llththis 'orm1 o data. underreporting of 
orphanhood in childhood does not seem to be it problem. Estimates from 
orphanhood since marriace are consistent with the trend estimated f'rom 
lifetime orphanhood but are more up-to-date (see Timaus, 1991c,d). They 
are judged Moderately reliable and presented in Table 6-1. 

Finally. ill several contries, only one set of orphanhood data was avail
able for this sltl\ and the Supplementary (tlUestion on whether respondents 
were orphaned bef'ore or alter marri,.e was not asked. In sone of them, 
useful data on recent deaths were available, but in Benin, Sierra Leone, and 
Zimbabwe they were not. This circumstance makes it impossible to deler
mine whether orphanhood among young children is underreported or not. 
Thus. the most recent estimates cannot be trusted. Inl Such tCountries, imost 
significance was accorded to the resultS obtained Iom respondents aged 15 
to 40 years. Data about children were discarded if they suggested an accel
cratirig decline in the level of, adult mortality. Similarly, discrepant data 
obtained fron respondents aged 40 to 55 years were ignored. The estima
tion methods are less reliable for these age groups, and the respondents are 
likely to exaggerate their own ages, thereby biasing the results. To smooth 
oul the effects of imprecision in the data and estimation ncllods, the re
maining estimates were regressed on the dates to which tile), apply. The 
predicted values of .15P for the most recent date at which tile data seem 
reliable are preented in Table 6-1. 
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Internal Migration, Urbanization, and
 
Population Distribution
 

John 0. Oucwho and William T.S. Gould 

INTRODUCTION 

In the three decades since tile main period of' independence in Africa, 
population distribution and redistribution through migration have remained 
important and widely recognized features of the ipopulation dynamics of the 
continewnt. Despite tie contintihlg importance of the phenomenon, its status 
in the late 1980s and into the 1990s has largely remained as it was de
scribed by Prothero in 1968: the "Cinderella" of population studies. It is 
still not completely accepted as part of the inner family in demography 
(largely because of its ''inferior" data and its variable and technically "solt" 
techniques): it is still starved for resources in comparison with the attention 
tiven to fertility and mortality data collection and analysis: and it still plays 
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a marginal role in national population policies. Progress in migration stud
ies in Africa has been sLbstanltiIl illtqutantity, addressing a wide range of 
empirical, theoretical, and policy issues, and these have generated a large 
literature. lowever, tile) have not coalesced into ally Consensls oilip
proaches or theoretical I-iselines. There have been conlribtlions to major 
and lonuz-standing theoretical debates, such as oil tileexistence of a mobility 
transition to nirror the deinogrIphic transition (Zelinsky. 1971 ) and whether 
or not ligration is a force for development at both source a-tnd destination 
(Gould, 1988; Ouchot. 1990a ). but the research agenda has moved away 
from (luestiolls associated with general global models to llose arising ex

of the African experience. 
1970) . ert aps the most widely cited model of this type. 

Even in the area of models of African experience, however. there has 
been a general \%eakening of theoretical work in the face of a grosing 
complexity of what is known about the migration experience throughout
sub-Sallaran Africa. To sonc extent itcould be argued ihat riojratioll 
studies lost their way in the 1980s, overshadowed by major developments in
 
fertility and mortality studies. Yet mmglition remainls ilportant and needs
 
to be considered not only in its own righl. but also in tile 


plicitly zii The systems framework of Mabogunje 

context of'assert
ing its importance alongside fertility and mortality as a comlponent of popu
lation dvalics. It has recentl) heen argued. for example. that in Ghana,
''migration may worsen the populalion pressure hy underminingIraditional 
denlographic Controls. and this sprtl))t'is and even increases high fertility 
rates" (Cleveland. 1991:238: see also l)iop. 1985, on Senegal). Mabogunje 

I990), on the other hand, implies that this loosening of demographic con
trols would lead to increased nucleation in family relationships that would. 
in turn. lead to reduced fertility. Much work remains to be done in this 
area. 

This chapter describes the major characteristics, Irends. and differen
lials. as as tilewell determinants of internal migration, urbanization, and 
population distribution, insub-Saharan Africa by using available data and 
estimates for at least the last two decades (1970- 198() and 1980-1990) and 
projections for 1990-200) and into the twenty-first cei.-ury. The United 
Nations classification of sub-Saharan Africa into four subregions-eastern, 
Middle, souLthern, and weslern-is used throughoul. Because ltere are many 
countries and because dala vary greatly inquanlit and quality. itisimap

propriale tov ive an exhaustive tretentlllellt to all couLI i'i s inequal detail or 
to focus on all aspects of'migration. urbani,'ation, and population distribu
tion. Rather. the discussion is directed to the three major features insepa
rate sections. The first of these examines the typology and patterns of' 
internal migration, migration differentials, and determinants of migration; 
the second reviews tilemagnitude, trends, and determinants of urbanization; 
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and the third discusses aspects of distribution, redistribution, and popula
tion density. 

INTERNAL MIGRATION 

Conceptual Issues and the State of the Art 

Migration is the movement of people in space, often involving a change 
in the usual place of residence: internal migration is such a movement 
within national boundaries (International Union for the Scientific Study of 
Population, 1982:92-93). Because migration is a continuous. often repeated 
process rather than a single event, it is difficult to measure. Furthermore, 

because it is studied by researchers in all the socia , sciences, it lacks a 
standard data source or uniform approach. 

The typology of African population mobility described in Table 7-1 

differentiates the main types of movement in space (in a iourfold classifica
tion of rural and urban sources and destinations) anid in time. The principal 
distinction made is between circulation (i.e., involving repetitive, nonper
manent moves-daiIly coMmutinrig and other short-term mobility have been 
excluded in this case and definitive migration (Gould and Prothero, 1975), 

Circulation is subdivided ill tiletable into three categories according to the 

length of the period of absence. Periodic movements arc mostly short term. 
Seasonal movements prominent in interior West Africa and anioiig pastoralists, 
have a regular annual rhythm. Long-term circulation involves an absence 
of more than I year, but an expectation of return. Deiinitive migration, by 
contrast, is essentially a creation of tiledata collection methodology, when 

the individual migrant is recorded as being at a different place from one 
recorded at an earlier liriie (whether in a previous enumeration or as a result 
of some retrospective qIuestioni, such as place of birth or place of previous 
residence). Irpractice it is very difficult to establish permanency, for the 
exact triing or direction of subseqtuent moves cannot be known-although 

probabilities of further movement may be estirnated. Definitive migration 
may be further subdivided into irregular movements, where neither the tiir
ing nor the destination of tile next move is known (characteristically inthe 
case of refurgees), arid permanent movement, where the moves are consid
ered by those involved to imply a permanent comnitment to the new area of 
residence. This differentiation is not made inTable 7-1. 

Many of these issues have been addressed in the rapidly growing litera
ture oinAfrican migrationI-a literature that has been composed largely of 
empirical studies. often addressing only implicitly the larger theoretical questions 
on the causes and iiipl icat ions of the moves; many of these questions re

main unresolved (Gould, 1992a). Important collections of empirical work 
:'romn the early 1980s include the analysis of West African censuses of tile 



TABLE 7-I Typology of Internal Migration with African Examples 

Circulation 

Direction Periodic Seasonal Long Term 

Rural-rural Movement of 
dealers in 
produce and 
livestock 

Pastoral 
displacement 
due to environmental 
hazards 

Labor migration 
to agriculture 
wage sector, mining, 
and other rural 

Rural-urban Movement of Movement of employed 
dealers in and underemployed
agricultural persons 
produce 

Urban-rural Movement of Return migration "Repatriation" of 
dealers in urban of urbanites during unemployed persons:
manufactures ..peak- agricultural labor migration to 
(e.g.. soap. foods. seasons rural agroindustrial
medicines) and mining mides 

Urban-urban Movement of Movement of transferred 
self-employed .vorkers: self-employed 
persons persons (traders and 

business people 
relocatine elseliere) 

NOTE: Excludes daily movements such as cultivating, vacationing, and commuting. 

SOURCES: Adapted in modified form f, 3ernard (1982:154. Table 21.1 ). and Gould and Prothero 

Definitive Migration 

Agricultural land colonization.
 
res.'ttlement economic nodes and
 
land consolidations: overspill
 
into marginal of spontaneous
 
migrants from population
 
pressure areas
 

Spontaneous migrant 
in slums. shantytowns 
and suburbs 

Return migration of retired 
persons and unsuccessful 
urban migrants (the latter 
can be rural-urban 
migrants later) 

Prospective ntigration 
of second- or later
generation migrants out 
of touch with 
ancestral home 

.' 
14L75. (. 



260 OIEtO;RAlIIC ('II.tN(;I: IN SITI-SAIIARAN ,FRICA 

1970 round (Zachariah and C011tl, 198 1) and two volunes derived 'rai the 

work of the Commission olPopulation Geographv ot the International Geo

graphical Union On poplahtionl distribution aMd associated policies (Clarke 

and Kosinski, 1982: Clarke ct al.. 1985). In the mid-l 980s, the United 

Nations Regional I[iiStlultC fOr Pop1lulaitiOll Stlldies in Ghana produced a wide
ranging collection t 1987. and there were several lorinal aid inltornal ses
sions oin aspects of' migration at tileIJSSP A'rican Population (ontcrence 

in Dakar in 1988 (International Union Ior the Scientif'ic Study o1' IllOulah

tion. 1988). In 1990. in association with liteNairobi Cone'rence of the 

Union for Al'ricaiin Population Studies (LAPS), ihrce volumes including pa
pers by many Al'rican scholars and a large bilbliography. %'ere plllublishled 

(Union for African Population Studies. I99t)a.b.c. Table 7-2 SUlnlintari/es 
tilebibliographical material under varioLus helaildilgls nld provides a sntapshot 

of areas of p~reotmoinant interest and strength. 

Data and )atll Colletion Methodts 

One critical technical issue that is immediately apparent in this litera

ture concertns thle ih problem at dLLta tar mioration analysis. in0ll'.-n
n-standil' 
thle Sense 01' bothitO r quality' data and a reILucedI availlbilitv and Use Vell 

ofttraditional sources. The recent literature oters i very distinct shilt 'raim 

systematic iational analysis based Ol CCnsLuS stLirces to nmore specific and 

IocaliCd survey-based Studics. In the African censsi rouitds of the 1960s 

and 1970s. there \ 1as grcat iupranilient iinmigration questionis. \\ith aa 
shilt trainl tILetion1,s abotl to altltll hirthlflpkee. ExtCn-CtlhtiicitltLqUtiOliS 

.sive use \W, illidC t these datla illthe ltolllat lac-l-Iirih/Plhce-tl

residence matrices (Nasser and (ould. 1975. In addition,. in Africai 
countries included a tiie-speciflic" st1iol in the I,80-'ound oflcelllses 

(e.g.. Where \'e livin 0-ill" ). In these change" and\%ere O olllne ago.' thcrt-\. 
additions represented an important improelietl inl the qtlilit) t' migrtiain 

data1, btl inpractice tihe results haICbeen Most dlisappoltintil' anid Ile i-esult

in7 tabulalions used anali\sts. The olicial report at' tihe Kenyalittle bl\' 

enstis alt1979 ( Kenya. 1982:64), 1tar example. concluded that 

1978 wuse1t \ ille'd ate, 

!iiblC to t l lic'stim i relcec e ill 

ttle tata ailp .ce t resideice in by limeI tli~ithu are 
; l lls ill 0l\i timL aMid periods 

trica .... he tmmeuded i;clt ill celn seItcanmim reco fr ioll ltilrtl'mc ill 

Ketiva. 

Nevertheless, a I -year retrospecti\ et lioll was insilidCd illthe 1989 Kenya 

schledule. but it will probabl, also produce unusable dtla. It is too early to 
otter systematic consitdertioll at tile restult of' the 199)) ctllUS ioulnd, hut it 

is unlikely to generate many n\ iisights into migration. 
Becaise Census analysis based otilplace-ol'-birth data ti lotger ldds 
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TAB3LE 7-2 Literaiior Sources onl Mileratioi inl Africa hNvThemie 

ilt CIudlliLMatilot Isue 

Theme 

Dat. Ictiodlo 

tudie 

12S5 

Ctie Paper Picllict i 

D,11.1SOIild 1101C Jl 1111M (II 

I X.5 ". I'tL~ Conceptual lIssuesa lil tllis n~c 

\Lbri~m iritioni~cncd 203 Iniuci.1:itiii lihl l i1i1i%utv to lict 

St~ ~ 
13ll andiic151(711.1 

~ ~ 111 1,10)I)LILIOI (iipic'unlitiiSitl 

11plio 

I(iNrlnIli's tCN IrcaIi)1kI 
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significantly to what is known patterns andof differeintials in movement, 
this sour>.,, has been rather neglected in tile sear'h for information that will 
address lcl most interesting policy and research issues (e.g.. circulation and 
return migration, household migration strategies, women as inidiependent or 
failyIiligrants). These are more likely to comedata much mill surveys.
which haveimostly been small scale. In only two cascs-ilhe National Mi
gration Survey in Bots%'ana (I 978-1979) ani ie National Retrospective
Survey ill Burkina Faso (I 974-1975)-have there keen major innovations 
on tie nalitll:l scale directed io irmprovemenis ill migration daim. The 
Botswaiia oltliltoud survey was based oil a 3 percent national sample and 
four rounds ol surve\ \.ilhill IS months. so ihai it was able to identify
seasonal moblility . rural-urban interactions, the mobility of individuals i11 
the coniext of, die household. tic. lhe thrc-volure report (1f t11, Botsw\ana 
migraiion sLrve\ oflters a linipse inlo what is possible \\ ilh more innova
tive dLta colletliol iMe1d0rologics (Iolswana. 19821. lurkinaThe Faso 
stud \ usedCLrelrospectivea approach to the Collection of individual licra
tioln-his tor\ ,data (Plich. 1990t). It \&s, asble. I'm exanple. Io record subsc
q(erinl i,,rationl probabililies ofi ariotu, siubgri-oulls in tlle population bynitrllber of previolls m' es. Whe reas 77 percet ()fmen' lho) moved once 
haIl aIsCCOrll move recrdL ill 5-yealr period,lt tile pl()portioll as (nl y
32 petrcent tor '\orireri IPich. 1990:307). Ihos'. ihe xperinc f' tihese 
two irilr\;tive c ,,es Ias riotbeen repeated in tile 19 8()s ill any oletr -fMi-
Call coiIItrI.
 

Thus,. r ioti countries. there has heen all increase ill lie quatlilvty. utll 
riot tile qtulit 5\. Of narCil a\valihlale , alid theCre haIs 'sirnttIllouslS heell a 
widening range' Of approaches. I lm e er. rlotthese ha\e kell accompanied

by qti\'aliCllt irriprerrent1ns ill or agrelitll about the appropriate
iiosi 

tech iqtues ol afalsi.s. Il [particular. migration model buildirg, so 
 favored
 
by economilists and others ill the I97)s. is n nger clnr(o ion. None of' tile
 
1iigraliolliapers at the International iLnion for ileScietlilfic S11tudof Plopulation

1988) \friwar Population Conference or 
il tile Union for African Poptull

tiol Studies (H990a.bi ipaers'l is based On spa;tial Models of' migration, sich 
as tile gras itV model. or ecollorettic models dle-iati\e of tile lTodaro model 
that vas so wiolel', lWcu.'sed a decade earlier. Al xCeptlioln inl the i980s. 
ho\k\t er, is Mazur (19841 oii labor iigration ill Mali. Inl strictlya more 
deimograplhic perspective. hossever, some further possibilities do exist for 
exploiratin ofrImultiregiornal rethods for rigaratill estimates (Bali,. I90).

The IhonIlos\iig stiml explores nrajor trends arid differentials ill sub-
Sahrarari Africa. II first adopts n;illessetlially spatial perspectie in sumrira
rizing the georaplhical patterning of' movement. ermplhasizing tlie miix of 
rural arid tr'barl sources and destin:tions, arnd then explores illigralioti selec
tivity. ill particular through sex. eduicatiorral. :ad occupationil differentials. 
Explanations for these patterns and differentials are sought at different spa
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lial scales. fron tile I'aclors operating at1l global scale to those operating at 

the household scale. 

Spatial Patlerns 

Rural-Rural Migration 

Given that most people continue to live in rural areas, and that there is 

ill all counlries contillous and conliples movement within rural societies, 

evenI at Subsistence levelIS of, development. intrartral movell enlIts colntiiue to 

be the most collIllol ot" the tour major directional types of mloveIleIlt high

of inam\ tvpes and iIudC movemCIets o1lighted il "ablC 7-I. The\ are 

ntomIds Is v, ell as those, of a. li2culturalits. They' ma'l b,e Seasonal. inas 

llovemlents betcll cthe CIL Savannas and better-watered areas. or iore 

lon, terIll illo the Commnercial rural Sector. The\ IllVay he pirlnell moves 

'or 01i0l0:16tl 1i1ointo forman.l reSettl chemes.ncFoli i or 
in the Io-n otf Africa ( inClid

inc, northern KeIi. norterll niauaind Tan/ania. and notlastern Uiganda) 
Notmadism i, a feature of SahCliaM Africa 

anL ill souths',."Ctrnl, Af'rica Bolss\.alla and Namibia). Recent studies of 

nomadic pastoralists have .Ilnphai/ed the incrcasing impetus on the part of 

overmuincnts 'or ScdCtari/amoin. as in Sudall and in the Saie.l in general. 

Ihesplli-Ill Of scasollally ImmoSedelltariai/lni olhs tile Settlement once 
d palstUl'e forbIC CoillllltllliiC ,. 11 I'tL!I[I'C car-round pros isiOn of s tr 

lillls, ad cltisM atil h been iicleasillhls incUporated inito these ecoosllolli 

. imli iim pliCti ns Ior the sustaim abllllil\ of the ens iroiiiieit as ,Cll is l'or 

nlmobilit lhe lurkana,. t.lpical ,Cmtpl, Of nomads ill Keivma. has e their 

live!, hanging ill the balanc," as a result otI die clncroachllellnt b' modert life 
,stvles and til e a arie of climate, as \%ell as otlier tacltrs (()de.i-,ss utndo, 

lso I Stich alSO ClsC. V,I19)(): see ..\semlba. t)(). is the Ca here in sub-

Salharal \i Iit. o'.aumpIc. ill Somalia Martio. I 9)(f, Niger (Wright. 1990) . 

Ill each ot' these cases, Sovellllltschemesal NlMauritania I'l'raorc. 1i09t). 


base sought to mitigate: the dis;as.trou, CITCcts 01' (Iroult anMid.
In SOllle caIseS. 

rtesockinc of herds and flocks inl associationcivil wa h,is faiitatiuc. the 
\6ith scttlllcnl plojects thalt Cnsure perlialnmt ssaler and pasture. I low

e\er. tie luimer ot' animals has tentled quickly to otutstrip the carrying 

capacit of the local ,m11\iromiment. hltisever ienhanced. and environlmental 

detcriortitaol nas olIen lbee'n tie result. 

More ,neraylls. miicration , ithin rural areas involves farmers moving 

mcesland or in formally org.ani/cd resettlenentSpoltlantiusly iii Search of 

programs. he sigmificance of spntltmeleIS Inigratitin is probaly falling as 

suitable lal is in1crea.singly in short suIply . Iowever. spontaneous migra

lion is still important in the general drift southward in West Africa and in 

movements to marginal lands, to the dry margins as in Kenya (Dietz,. 1986), 
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and to lower altitudes and Ilierelore iotire disease-prote margins as, in Ilhilopia 
(Wolderneskel. 1989). 

Much riore widely discussed and much inure obviously within [he arubit 
of government plicies are imovmeils nit governnt rIrIal development
schemes (Mair. 19t). Land transfer frinl tle colonial to iodcpCdCnt sub-
Salarait A'rican gmVcllenns at or iittleldl v a'ler indpendeunce Ii
tated resettlem1ent 
 f stllall'er" 

Reselttleniei has also involved landless citizens and. ill 


of [tle Lie.r otlthe loreji'-MotId I'armN. 
the case of Zia

bwe after It) o llbillaltn illthe ildepenldenlice sirnugle. [he Ken an lard 
settlement proralll il the lihllls had l,, I9 8'.Iar eCdld b, the I.Co,
1985). atltOulh itcontinued ito tie etmiaridt marginal lands. Resetllrcient 
in revoltiioll'\ qthiopia (Wood. IrX2. 1985r. tite u/Imaoi Settlement, ill 
°laanllia C'otnlas. 1)82). at tile "itngroupirig'" of popilation inBotsaria 
(Silitshena ft)2) are c\amplCS Of pOliticall itisplirCd local redistribution
 
and stltCti. Illthe iriosi recent expericnce ini /ittihablC. there remain
 
deep-seatd political and ectitlllic colllicts MSer rhe e'xtCnt. 1ipC. and spccd
 
of resetllltlli. illI98(. prpAt irndepentlence tile ._'erlicrl'l tsed atIc.
sctlettinet piottgrat tof households ottlof I ,('( tlorilr Ltropean-o. laterd.
 
liIS I.Ihis target ".as iripled t 54.(000((, aid it increased agaiti o 102.(1(Mtl

in 1982 \kiihIt comletiot oal of IN8X4. Ihlssever. b\ I)99. all\' 52.11111
 
h1ousehols had berr rCsCtlcd. 
 sotOie 32 percent of the target. arid tlmost of
 
these \.oere illthe ptorer areas tfthe couitlt'. arid otl flltIlls
individual rather
 
tllanilcotperatie schettes (Pallter, ItM).
 

Rural-I rhan Migraflion 

,\lttouilI rural-tO!'r Migrants are ritit the largest group of' internal mi
grants itlsuth-Sahlara African countries. iral-urban imrovenent. whether 
circutlation and tor a tcrtiporarv ,SOJOt.rr in Itown or for permanent urballn 
residence, is by f'ar mtost of' imtvermiertt for the long-termthe si"tificatl formt 
trend of' spatial rcdistribttion. and a, [able 7-2 suggcesns. it has aitwacted 
much stutlv. lo llll gtmenrlllents. iflalits. and polic itakCr, in sub-
SahmrA fr.\fiica. rutral-tba migratitt ,,s case allis seen the general that 
internal ni gratrti ciibhodies. Iley haVC ,tnIdedto o'erCillphasize tileim
pota'ce of iligralion tt the primate cities Fildili', Olrturbalti/alioit
MigratitilihieCtIOIttieti are dliscussCd 

as a 
in dletail below. StIl'ice it to say at 

this slage that the attraction of urban zareas is largely, but rot entirely. 
ecotiotiic tAdepojt. It)t)() arid that rural-urban income arid quality of life
differentials rtemtin large. atsailabilityThe of jobs is crilical. and rural
urban labor iiiratimn is dtmitiant. IIoicvcr. the better availability 1" 
superior health care atnd educatiotal opportUtnities (Mould, I)t). as well as 
housing (Ohadike and Tklu, 19()), can be additional attractions. 

http:SOJOt.rr
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Urban-Rural and Interurban Migration 

[wo forms of miration are discussed togetlier and rather brielly be
cause of their relative uniniportance. at least nUlnerically, illsub-Saliaran 
Africa. Urban-rural circulation consists of both periodic return ligration 
synchronized with the peak agricultural seasons (notably weeding and har
vestino) and labor migration to rural agro-industrial or ininig copllexes. 

Urban-rural inigration is characterized by irregular -repatriation" not only 

of unenllohyed persons but also of' criminals, and the relalively permanent 
return imiralion of both retirees aLldt1 turban micrants. Theunsuccessful 
Botswana National Migration Survey of l9X)5-I79 %-i able to show thatwas 
36 perceltof all people Slr'Veved in the f'our Iargest towns were 'ural-urban 

micrants: it %%as also able to show that 6 percInt of those recorded had left 

town as urban-rlrall illIr;.ants (Case. 19X2:117). Some tirban-rural migra
tion is already 1cathelrine InoIIenlttllll Issub-Saharan African governments 
continue to lower Norkelrs" ntinum retirement a.es fron (-'p to 55 years 
and. in some cases, from ';5 to 50 or even 45 \'ears, anod aiso as a result of 
rctrenchmlent in public sector employmlen to structural adjustment protitle 


grams. Peil et ll. (1988). for example. write of the Nigerian experience of 
workers "'oinu hoime'" after icareer illurban employment. 

Interurban movements are still minimal in sub-SaharaI African coun
tries. exceptl Ia1h1l12 COlIIII' such as Nigeria where Ihey occur vertically 

within Ihe urball hilerarchy and horizontallh among trban centers of the 
.,ale siz.e order. A survey of' mnicrats in the mid-1970s to three of the 
larcest tow us in Niveria--Benin. Kano. and lbadan--recorded 21 percent 
comlinc from talac cities (more than 10)0())() inhabitants) and I8 percent 
fromt iIediillni-si/ed cities (20.)0(-0)9,9t),)). Another IS percent of those 
recorded \ere intraurban intirants. from elsewhere in these three surveyed 

cities, bill43 percent were from rural areas Ior small towns of' less than 
20,00 (Lacey, 1985:697: see also Adepoju. 193). The migrants include 
the self-elmiployed, prospecting I'orprofitable ventures and often moving 
fretluenIIl. Step\\ise movement of' migrants from snal ler to larger urban 
centers includes public as \well private sector workers transferred frot one 

urban center to another. 

Retlurn Migration 

Given their strong attachment to home areas and transient residence at 
tie career deslillation, whether rural or urban. African workers tend to visit 
or ni crate back to their hones after i period away,.t Return migration 

.il h, tI \% ith outiinigration e'xpclted, isIA . s " i b\ impl ol niptorar . lurtlher thoutgh 

'\tci tmi ig is tnt knit n. Return "iiirilttn."by contiras implie,, a tonger period at the 
origim, and perhaps io further migration. 
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remains seriously understudied in sub-Saharan Africa, yet it has important 
demographic and developmental implications in tile migrants" home areas. 
Persistence of return migration is an African phenomenon that continental 
literature surveys (Oucho, 1985b, 1990a) as well as some local studies, for 
example, in Zambia ((hiliv 1985) Kenya ( Oucho, 1988), haveihnib and 
conirnled. Oucho (199)a) report' that in all parts of sub-Saharan Africa. 
more than two-thirds of' migrants visit home at least once i year. Related to 
tile issue of reiurn nigration is the remittance that migrants send or bring 
back to their home of origin. These remittances help to ensure that tile 
migrants will he accepted back into tile home should they need or want to 
return at some point in the future. In southwest Nigeria about 60 percent of' 
migrant heads of households in rural areas were remitting to their home 
areas at least once a year. In Kenya. in the early 1980s. more than 70 
percent of irban Iouseholds were remitting income at least once atyear 
(Oucho, 1990a: 121 ). 

Migration Selectivity and I)ifTerentials 

An importaint feature of any form of voluntary internal migration is tile 
selectivity of inigrms by demographic and socioeconomic characteristics 
from the general pOpulation. In this section, attention is directed to tie 
most discussed diflerentials that are of particular interest to population ana
lysts: age, sex. education, and occupational status. 

Age Selectivity 

Age differentials are well documented. Table 7-3 reports the peak age 
of internal migration based on census and survey dala for 1964-1984 in 
selected countries. The majority of the studies identified in Table 7-3 
indicate 20-24 as the modal age group. As a result of' rapidly accelerating 
numbers of primary and secondarylV school graduates. for exinmple. ill Kenya 
(Gould, 1985), who are youiger than their counterparts of two or three 
decades ago, the peak age at outinligration is probably falling. but migration 
still affects people throughout their economically active lives. The decline 
in the average age ol migran ts. however, has created a widespread desire on 
tlzt part of governments to stei rural-urban migration of oung. able-bod
ied. better-educaled. and more developnent-conscious people, aind to en
courage them to be nore active in development in the rural areas. 

Sex l)ifferentials 

There was a very marked sex differential in both forced and voluntary 
labor recruitment during tie colonial period. Males were recruited for ardu
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ous tasks in tile agricultural wage sector as vell as in the mines. They also 

occupied blue-collar and white-collar jobs in urb.;i areas, but were often 

prohibited f'rom bringing their wives or families. The use of sex ratios to 

distinguish between outmigration and iniiigrai ion areas is made possible by 

the continuing sex differentials in migration. Ei'stimates of sex ratios from 

censuses and surveys reveal high sex ratios (i.e., more mien than women) in 

destination areas and low sex ratios in areas of origin. With the major 

exception of Ethiopia. sex ratios are generally higher in urban areas than for 

nations as a whole. but that differential is being reduced iii most cases 

(Table 7-4). Institutional constraints in rural areas (notably gender bias in 

allocation of land in resettlement schemes) and in urban areas (notably the 

use of educatioial tlu.alifications for job selection) la.e kept wornen out of 

the iigration system. The National Migration Survey of Botswanai in 1978
1979 sho .ed that although CUal niiUmbers of males and fenales were re

corded as intrartral (intervillage) movers in tie multiround saiiiple, Miany 

more males (69 percent) than 'emales (29 percent) migrated to towns. imines, 

and comrnercial farnis ((ase. 1982:144). By the I98(s, however. condi

tioiis in rural and turban aJeas had chaniged, arid iiore wolen were 1iiiirat

ing. either with their husbands in tanilly or associative migriitions. or , 

iiidividual women On their own accouIt. One survey in l)akar. Senegal, for 

example, has disaggrcgated migrans by sex and cause of' migration, 'uid 

found that only one-third oi wonien migrants were involved in household 

migratioi prinmarily, bul nearly 31 percent of wonilen were looking f'or for

iial epulpoynent (Biadiane. 1990:249). The variability I'national experi

ences, however, is again coinsiderable. A survev in Nairobi, Kenya, at 

about the same time :is te study in Senegal found that the majority of 

womeii migrants were involved in houschold-related moves ()Onogi. 1992). 

Zachariah and (ondt (I 98 l) concluded that fOr \Vest Africa the sex 

composition() I'migration streams varied considerably in the 1960s and 1970s, 

but that the pro)portit of viomen in the migration streams was increasing in 

ilhat period. This conclusion wast likely to be as true f*or other major regions 

of the continent. The U,\lPS-commissioned overview of female migration 

in sub-Saharan Al'rica reaches I'ive major coiclusions: (I) female migra

tioiis are on tile increase: (2) wonnicil migraints are motivated by much the 

same ecoiomic and sociopsychological reasons as, male niigrarnis: (3) women 

are more likely to unigrate from areas where there has been a,slackening of 

control on gender-ascribed roles: (4) ,, olen's life c cles affect the nature 

of the mierations [hicv are involved in; but (5) "in spite of econoiiic gains 

to t signiiicant lpr(,porliOni, \soiiieii's status is noi iintch enhaiiced after mi

gration'- (Makinwa-Adebusoyc. 1)9():2)8). Overall. autonomous migration 
is now more iiiiporliant tihan associational migration )f' woilen. 



TABLE 7-"; Peak Age of Internal Migrants in Selected Slt--Saharan African Countries 

Region and 
C-.anirv 

Western 
Burkina Faso 
Ghana 

Liberia 

Mali 


Nigeria 

Eastern 
Ethiopia 

Year of 
Census/ 
Surves 

1964-1965 

1970" 
1970" 

1972-1973 
1974' 
1978-1979 

1954-1965 

1976-1977 
1979 

1984" 

Migration ',pe 

Rural-arban 
Rural-urhan 

Rural-urban 
Rural-urban 

Internal 
Internal 
Internal 

Labor 
Rural-urban 

Rural-urban 
Rural out-

migration 

Rural-urban 

(to Addis Ababa) 

P.ak Age Group of Migrant,; 

Author and Dvic 

ol Publication 


Coulibalk et at. ( 1980) 
Caldwell ( 1969) 

Gaisie and de Graft-Johasoi 

(1976)
 
Nabila ( 1979) 
Campbell (1987) 
Mazur (1984) 

Ej iogu ( 19'18 

Makin,..a ( 1981) 
Adepoju (1986) 

Ethiopia 

(1987) 

Years 

20-24 
15-19 

15-19 

20-24 
25-34 
20-24 

20-24 
15-24 

25-34 
20-29 
15-29 

15-49 

Percentage of
 
Total Migrants
 

46.0 
11.0 (M) 10.0 (F) 

N.S. 

34.5 (M) 
58.8 (M) 33.4 (F) 
35.2 

38.8 
34.2 (M) 

28.7 (F)
47.5 
39.5 

70.4 



Kenya 1968-1969 Rural-urban (I.%) Remp,:l and Todaro 
t1972) 

197x- 1979 Rural-rural Oucho ( 19811 

1973-1974 Rural-rural M iot-Adholla I1975) 
1979 Internal Kenya (1982) 
1979 Rural-urban Kenya I 1982i 
1981-1982 Rural-rural Odallo 11985) 

Rural-rural Oucho (I i85a) 

Tanzania 1971 Rural-urban Barnum and Sabot 


(!976)
 

Zambia 1980 	 Rural-rural Zambia ( I9S5) 


and rural-urban
 
ith Copperbelti 

Southern 
Lesotho 197s-1979 Rural-urban Lesotho (1982) 
Botswana 1977-1982 Rural-urban Botswana (19S2) 

Rural-rural 

Internal Cobbe (1990) 


NOTES: M: males: F: females. N.S.: no! ,tated. 

"Census\ data- otherwise survey. 

SOURCE: Data from Union for African Population Studies (1990a). 

2(1-24 

25-29 

31-35 
20-24 
15-29 
25-29 

25-29 
20-24 

15-24 

20-24 
15-34 
15-34 
25-34 

40.9 

29.3 

14.5 
14.5 
42.1 
30.2 

9.2 

20.t 

44.0 (M) 
65.0 
43.0 
68.5 

56.0 (F) 

t'J 
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TABLE 7-4 Urban Sex Ratios, Sub-Saharan Africa, 1963-1995 

Sex Ratio: Males per 1,000 Feminales 

Region and Adjusted
Country Year National Urban 

Western
 
Caneroon 1976 960 
 1.077 1.122 
C6te d'lvoire 1975 1,074 1,177 1,096 
Ghana 1960 1,022 1.0(62 1.039 

1970 985 996 1.01! 
1984 973 949 976 

Nigeria 1963 1,020 1,149 1,127 

Middle
 
Zaire 1984 tM" 
 992 1,004 

Eastern
 
Ethiopi; 1968 1,025 
 903 881 

1984 994 867 872 
Kenya 1969 1,004 1,386 1.380 

1979 985 1,216 1,234 
Motzantbique 1980 945 1,1.97 1,161 
Tanzania 1967 955 1.180 1.236/' 

1973 969 1,078 1,112 
1978 962 1,075 I, 17 

Uganda 1969 1,019 1,191 1.169 
Zimbabwe 1969 1.012 1.412 1.395 

1982 960 1,140 1,188 

Southern
 
South Africa 1951 1,031 1,192 1,156
 

1961 1,010 1,150 '
 
1.131
 

1970 973 
 1,119 1,151
 
1980 1,035 1.068 1,032 
1985 975 1,0(07 1,032

(' 

Northern
 
Sudan 1973 1,023 1.13 t 1,105 

1983 1,031 1,133 1,098 

NOE: Ratics are calculated fron l1ationall censuses and estimates for the 1950s, 1960s. and9 7 0s colpiled hy tlhe hited Nations. 

'The :ldjusted urban sex ratio is the urban figure divided hy the national figure, and multi
plied by I.(): slieht divergences are (file to -ounding. 
"Tanganyika onl. 
' Excluding Ooplhuthatswara, (iskei. Transkei, and Vetida. 

SOIRCI': 
Gilberi and Gugler (1992:70,77). 13y permtission of Oxford University Press. 

1
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Educational Differentials 

Many studies have established the positive relationship between migra

tion and education (Gould, 1982). As early as the 1960s. Caldwell showed 

in Ghana that 'what education does, more than anything else, is to promote 

long-term rural-urban migration" (Caldwell,1969:62). In the colonial pe

riod the majority of the educated-almost invariably males-imigrated to 

urban areas, and the uneducated gravitated toward areas of mining and 
that tile moveagricultural wage employment. Lipton (1980:6) concluded 

merit was "educated to the big city, illiterate to rural areas." Because fewer 

fenmales than males in any age cohort had received fornial education, their 

propensity to migrate was low, but over the last few years the picture has 

changed dramatically with rising female enrollment ratios in the majority of 

countries. 
Generndly migrants have hiigher educational attainment than nonimigrants. 

Even in Ghana where greal strides were made in educational expansion, 

migrants recorded higher levels of school attainment than nomigrants in 

the 1960 and 1970 censuses (Zachariah and Cond , 1981:70-7 1). This di f

ferential is consistent with rural areas having poorer prospects because they 

continue to lose the educated to urban areas. In Tanzania, it was found that 
"when educated workers are in surplus relative to the number of skilled 

jobs. urban expected income for the educated declines from tihe skilled to 

tie unskilled wage" (Barnuml and Sabot, 1976:37-38), but that because the 

unskilled wage stiiI exceeds rural income, educated workers continue to 

migrate to urban areas. Increasingly, however, tihe educated are becoming 

involved in rural-rural migration streams to jobs that they had previously 

scorned, or else they are migrating into low-income or informal-sector ac

tivities in urban areas. School leavers may be prepared to take up any job 

in order to survive, as inl Kenya in the tea and ;ugar industries (Odallo. 

1985; Oucho 1985a). 

Occupational Characteristics 

Rural-urban niigration studies in Africa and elsewhere have confirmed 

that relatively wealthy households are more able than the poorer ones to 

sponsor outnil igrat in of sone of their nembers. Thus, household income is 

positively related to Outniigration, as it is to the expected income at destiina

tioni. Skilled persons, or those with some education and potential for skill 

training, tend to prefer rural-urban Migration, bul the unskilled and poorly 

educated are found in rural-rural migration streams. In West and Central 

Africa, an increasin nltllber of' ruril-urban and urban-urban flows consists 

of self-employed persons or of persons in formal employment with some 

informal sources of income. 
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Data from two West African countries illustrate occupational differen
tials Jf migrants. In Ghana. in 1970, substantial proportions of intraregional
and interregional migrants of both sexes--63 and 44 percent, respectively. 
were employed in agricullure. followed by commerce as a distant second.
In neighboring logo. in 1970, 15 percent of intraregional male migrants
and 42 percent of inlerreuional male migrants were classified as production
workers, transport eqiiipnent and laborers:operators, corresponding pro
portions for migrants in agro-industry including hunting and fishing, were38 and 41 percent, respectively (Zachariah and Cond. 1981:76-77). Both 
cases reflect the importance of unskilled migrants as well as the selIf-em
ployed, and the fact that i.ngrants move into the informal as well as the 
formal sector (Lubell, 1991 ). 

I)eteminants of'Migration 
Nearly all migration studies recognize Ihat economic motives are neces

sary but not sufficient to explain population movements, and much of the 
recent work has sought to identi fy causation oiidifferent scales-from tlhe
iacroscale, based and eneralizedon broad ; inferences from structluralist 

analyses. to the microscale, based on behavioral studies. lowever, no single
sludy can claim an exhaustive inventory of all possible causes. This section 
identifies five major types of explanation, each of which has important
current relevance to tilepolicy contet in which the components of popula
tion change are asse,;sed. 

External Factors
 

The global economic anl political order increasingly dictates internal
 
conditions and policies of Alfricaii 
 governments, vhether indirectly through

prices of exports, 
 lor example. or directly through struclural adjustmell
policies. These, in turn. may affect paterns and types of inlernal movenerts. However. the process is not one in which crude economic determin
isin provides the outcome. 
 One general aim of' structural adjustment poli
cies has been it)narrow the income gap between rural and urban areas by
offering greater incentives through higher prices Itoru.lral
producers and b
squeezing urban income earners. The normal Ilieratoi 1 expeial ion from
such policies would he to reduce the rate of rural-urban movement. Ilow
ever, as Jaunal and Week-, ( 1988) havc amply demonstraled, rural-urban
migration has rot stopped. despite [Ile rarrowing of' tie income gap hetxveet
rural and urban areas. It is clear thlt much Iore attention needs to be
directed to these eflecls, particularly to supply-side rather than denand-side 
f.actors in rural-urball iigNitioll. 
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(;overnment Policies aind Programs 

Administrative and structural a.rngements have a direct and pervasive 
influence on migratit. )evelopiment plans designed by individual govern
ients often incorporate policies that explicitly address migration though, 
normally, consideration l miratin is miuch less slirngly eni.phasi/ed than 
fertility ori mnot!alit\. These include rural dCelOlneint lgrlailts and re
source development prorns Or river or lake basins (e.g.. the Ni ger River 
Authority, the Lake Victoria Development Authority inl Kenya. These 
stinulate outwitmi .ti) fromt ,,it1 areas alI itlligratiton to others (Mar , 
!990). The cxperience oI the Inajri\ of' cotuntris underscores itherela
tiunship bctvcen niigraiion aiil development at national, re ioiial. 'ollnu
nity. and honsehlold le.".ls. because llliralioln is both .1 causc and a collse
quence of dCslopnient. Specifically, iigratiol has been seen as both a 
'unictiO and a cause of Uneveil dvelopmlti in Z.hibja ((hilivnibo., 1985). 
Several papers in the lIAPS volumes tMoinn tOr African Population Stud
es. Ies,(99).b.c) iaid a)ndII) vct opnill Prl ,ui'a ost in tile collection Populaioh 

iIiI/ria (Clarke ci al.. 1985) directly address the role of' government in the 
migration process. The most obVinus -lenral conclusion of these studies is 
that .overninents have been able to exercise solmc control, which is mosl 
UiSefllv directed in plaricular lprtiects, lhveVCr, t,,CosernicntS gcenerally 
have been able to exercice relatively little control, whether directly or indi
rectly-certainly less than they voul lh:'e wished. 

'I here are a ntmber of countries il \ hich Verlnllllilnt policies hase 
caused Inigration very directly. A rice-growi, ef.fort in northern ('anaeroon 
ha, modified demographic belhavior iticluding' tuigration patterns (Audibert. 
1985. Sinilarl,,. the (ross River plaittitioi. ,rojects in Nigeria have stimu
lated ilmieratioll (t vanca. 1985). Inl (hana. north-SOIlth p)lpLllation movC-
ImnlIts to the cocoa ailll m 1 area, Iss cll as the coastal towis, and 
migiration from the easierl part of the cntrV to the saell areas ate Stilltl
latCd atil SSltaile. b resource elldossmnct1ts and labor deinatnd ( Addo. 1987). 
Ade.pju (1987) has sliusm i s Natitnal Develotpment p anofhow ils' Fourth 
Nigceria spelled out both andratioti-inflncitiatd mipratitIrespinsi spolicies. 
Ejio ye (19S,) flurther suggests that Nigeria should guide niration and 
re giontl planninig. adopt : neatiiglul industrial pHicy, atd setltp -:: 
tiotnal lplated p)Olulation uotClCnt commissiot or pethap': incorporate 
mitration ill a motc comprehensise p)ptilaiot pnlicy. Ill TogO. miigrationi 
is considered a rational response t collectise needs related to systems of 
prndtictioin. intably the need for diversifying cash incone (Vignikin. 1986). 

(olnmunit v-leel Variables 

)utn1tiration and ilituicration are both affected by factors operating at 
tine level of tile community (e.g., transportation systems, community facili
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ties (mlainly social). institutional I'actors. acriculture. wttsearcher,," impres
siOns o1f tile economy.lI, 1i1d llotlerni/ation. One example collies f'roll a 
study of* migration om ilie"shopo area to the city of Kisalgani in Zaire. 
'+h:+ f'ound tiiial plsh t'actor,,. ,uch as the abuse of' pm'r hy village elders. 
witchcraft, and tw lick il'inlrastrU'ture illthe villc of' orieil have a 
stronger inflneict, thl the cit\ s pull (SirciIeler and Mbala. I)86}. In 
Mazur's (I984:248) ilace-le\el analysis of Mali, villaue characteristics 
sulersede or interact \kiih particular chi,,'acierisiics of individuals and households 
to dtermine hliaor alloca01 lltioil l 11,dtiii. 

Moreover. in suh-Saliaran Af'rica. there exist stron ,ociocultural honds 
and networks among mitrants. as \cll a, sustained linkavcs helmseen mi
grants and sta\'ers, Ihal tlecrllliiC and sustain nilration (OICho. I9)(a). 
The preselce of rclati\cs at a destination is ollCtilles more important lthailn 
ecolltillic motives because prospective migratils must start from i base be
lfore heing,self-relianl. So. chain migration may he sustan!lled within ethnic 
or kinship suti-. ,.,res. 

Household Decisions and (:ohsideratioins 

Some igration-inl'luencing or ligrattion-responsive policies are aimed 
at relocation of 'amilicssee.. laud settlementi and. accordingl', involve 
household decisions and all or part of a household moving iltie process. 

In the case of rural-urban migration it has been recognized that the migra
tion process may create the phellollelon of "'olle Iainilv. two households" 
(Weisner. 1972). This sittation of a lanily geographically separated into 
two houtsehols a, a r.';ult of1miiration is familiar throughout sub-Saharan 
Africa. and ex+l;ins the compatibilitv of urban employment and joh search 
\with the rural linkages of migrants in towns (OIucho. 1985a. 1988. 1990a). 
These ad o r studies SLIcs that individual nigration behavior mav be 
due more to 'amilv or household obliuations and considerations than to 
individuall cConmuic deci,,ionS. The Burkina Faso National Retrospective 
Survey in 1974-1L)75 sho\cd a positive relationship between tileproportion 
of households with abselntces and the si/c of"tile houlsehold. For example. 
whereas slight lx' more than 15 IperentI of' househols that1 hltve oneC llle" 

residing iathome have otllier who ale absent, mre tiln one-thirdmembers 
of" hotlseholds %%ith fi\c residents have ahsclce memlers, and more than 
half' of' the households %%ith ten residents have absentee minbers (Pich6. 
1990). The dvnam ics of Ilie househhld and the new home ec oonics. cur
rently major issues f'or fertility studies in sub-Saharan Africa, are also highly 
relevant to migration analysis. 

http:economy.lI
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l]vironmenlfal andl Re.oiurce Fact.olrs
 

'he elis'ironreirt hls iSignificant effect onlpopll movements. Thelatioll 
case of' ntuo.adic pastoralisis and their seaonal or slorter-terlll mobility if)
 
seilrch ol" pasture fr" their anitils is the mlost ohviotus Cxaliepl, but where
 
there has beell sedellitari/liii 0l" pastoralisis the elirovnrnll iiteeds to be
 
Iualliritled
o CisurC sur\ i\al. More fcencrjil%,hitrrever. mierllts llove frol
 
iostile to ellvil-o llncill einrll\ tnl teed if
less, iro lile or into irllril rccetllill 

ei iirlilellialh colrdiliolled diease ilf'stattion e.1. ialariaii: Prollhri 1965)
 
Or On icOrcreai,,li. as illtire Currentl ialtol Jpriaill illile\\est Africaill
vl\ariLi.labr llrias ta1ke1 to intil ila,areas.plaicCe extVrerell\ 

he're' settled iericriltreikilaliost iuitossilel. I'ortie Cxploitatiill tot rmill
eral liC'tlitII . .., ii liia ml tih ()rapa diaritilt llle illBlh,wa all). 
Mire tpicaliltmeo cr. rural-ruril resctlleilerit h;as [cell ilt(thenii a ri
cultural Crrs itrlliilt. stlch a1stire resettlemrrenit lands otf Keri\a anii ,i ba
he or i erile lleas in West \rica. 

ellenvirliiCillI lictor ill Il atllilIllhaCsn been -
I 11 l g enli lrich prorllli 
lience illrecentcar. ,, ik c\i dent in tile lack of concerno 1irm1 iiltle 
Nairohi conflerece lics ar migratiaion literature sce Tahle 2. IHlowever, 
tire .\fricall clivirmillc and n c'llclll illtir leace ot, dhhil a d Illoreillt its lihillr 
locail ell\ n char have kcanreri'll e enmergedts \ lcttis illdevelopment. 
and thcre is olell i presntrtiori ll the ILnoruinirailolli liter.urre that these 
factoirs \l l lead l'o i jor perrillicil liriitrllis% lhill. oult ol.thearid e\ er 
cotlilctll. It is clear trotll tire discissiol in ti, chapler thit pet11r11ner1t 
iir railinii rot tile oil\ iespolsle to cirlan aill 111 lioltsi f'orlll.Se. d 01' 
circulatiorrn arid other rlrlperrrarrcerr'r ies tire likelIiiralioii responsel are 
it ellvirorlirellial ch inre inlire shirort and iediuir terirm. Morliiirore's I1988)
 
t1rrd\ (dt tarirelslc, respollses t)drought iiitlorherr Nigceria illursirates tile 
raill,e (l resp "ses. illcludilldrihirh circ airi rane iatiollnilil i ildru111I ,
 

i i,
that ill]()\ ,ilatioln to he resilient illthe lace olt elnvirollilerlial deterio
ration. Ils approach rrmay he i iodel fomr a grei del of ingration analysis 
oilthi IIterlli that tie vear.IInav' he neleded ill Colllhlrri 

URBA N. AlH 0)N 

C~onceptutal atid MIeasnrrement Issues 

In sub-Saliarain Africa. rapid trbaniialion has preceded itrdLrstrializa
litln:indeed. tileA,.c 'I experience ellis to irliplv thati ir is coiletely 
inidepennilrit of it. (io th of tire urhan popultionra eloked at twocain in 
wVyIs: Oilits orl. irr Mliich it ik described ls tirbaln cirloslh. ari ilas a 
proportionri' pl illWriCr tiletile atrional olnikil lerir ur11anZitllil is 
Used. Urbani rrossh. strici spcainrg, refers it)thle growvth rate of' urban 
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areas themselves (Iannual net additions to nrihan population divided by the 
SizC o' the Urban population), aid irlarliit~l is the prOcess ot tO\ .th in 
the proportion il'the national popuhlliol living in urban areas Wrestoni. 
1982:05(0).
 

" 
The urtia popi latitn is tVjicall\ nitasur_,d (,1the l,,i lf Ittdlities. 
which are spatially det.ied populatin ctiieIthlltl,+rations. I ,ocalilies are de
filled ISuban or r0rail ctIerllV Onlthe basis 01' a si/l criterion, though 
other criteria i.cI sI, 'I titie localit\ Changesthe n;iture arc sttietii.s used. 
in delinititons can lead to laroc cliane s ill ,ittitut allyl nrbaIlpopulation. 
ctrresponding dilIlei're in residence or lunclitmi. 

(rloss,-natialI Ccu t arts,11ts, ar dilflicult bccaue tlIlpttl)lat)lmn lhres+h
old of1 urbil localities (litlers from countrv tioctnlfttr\ s.ltl that C\ell simple 
Coill)aristot It urbal t el latioltS cai be l)tblCnlatie. In ,Ilb-S:i',lhar llAt 
rica the urbatl populatit hreshold ranes from snillenlcnts ot 20.10010 to as 
fe%\ as 500) inlabitants.a,, in Soith Africa antld/.iibllve.. \hiLl ha\,+ 
to\% of' 500)or note inhabitants. In Ken'a and Zaire. an urban arca is,hsip.s 


a setleinenl v.ith 2.1(0) Or torc iltabitants: ill(dialla. tilethreshtold i, 

5.00(1 inlhabilants .Alactit. It)7):S7). Accordilg it the I sited Nations 

cla sifii.a;titi . SCIt ItIe A Ia Of l In ti e is COisiul-Mn1% Cle i x i l)tt)ulaiti 2.001)N 

ered urban. but the I 'nited Natiotns l-cottttnic (tmlisiotn lor Africa i1975) 
,,'lcolineuelids the il classificatit localitieCs. ,+.hich is tisedkoyv of' nrbaln 
Inltilediscurssiotn OCh\o.: rurai locality, less than 21,00) and therefore ill
CluditlattI++a stitall hit.tt'S: IIban hcalit\. 20.(00-0t9.999t): cil. 100.00))
499,9)9: bil city. 500.00)) o. lltle. 

U rlbanization L\evels and Trends 

Slib-Salaran Africa ischaracterized both b\ a small prpOritl 0il1'its 
popuilatiui in urban areas and. illthe satne tlie. by rapid urnl,.gri\\ I. 

Urban PoJIlatiio Size 

In 1971.,32 million people in sub-Salhatan Africa lived in urban areas 
with populations of lltli't llm 211.)00:32.5 percent in nrban hcalities., 42.3 
percent itl ctile,. and 25.2 pCrCeitt itt bic cities 1978ae8hu.I 79:8). Thus. 
about threc-tlulirtcrs oflthe titball optopuilatioti lived itt nrball Centers of 2101.01(1 
to 500.0()0 pcople. )f (lie 331) urban centers lhIeul recordilg populaions of 
20())0 mor 8e-1.()t+'1 percent. ,.ere ill Sie clas, Of 2).0)00,o. the 
50.00D. maitl,, itt ,.'slcrn AfIrical. nlV tMO. loIIhInSI'br in SoUth Aflrica 
and Kinsliasa in /aire. tad INhiitnd lie stalus Ol cities '%illlItpoplkitions Of 
illoie thanl ,i tillion. [lie 1unbcr of cities ki.h tntre lh.i 51).0(1101ittliabil

ants rapdl, inlcealsed frtiln 3 illI1190 itt 2S b I1) . lB\ N9)0. onl, l'tull 
Sutb-Saharan African urban aggLoumeratits,,-Jotltanncsburg (-1.0millionl. Lagos 
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(4.(0 tnilli, l). KiwiItl a (3.2 milliim . and (ape Io'%ri 2.4 miillion) -ranked 
ailnow thei 100) largc,,l InIcr polilall area, o Ile \orld (Poptilalio ('risis 
(1'h1{rlillec. l)99(0). The lea-.1 nrhani/ed area,,1of ,las;aharai ..\lrica include 
thi Sahel /onc froin senlcuaI Io the I);t ol Africa and ,illh Iltoml Ilhere 
IhrictiteL, lhhI,1,, .\lticul htighl1ald,, .ilrd /,.imthia into NarItihia &Icallier. 
I98SS 

A[htolluh thet holalJ tllha ll py)ltilhllol III ;III lhmtl lwgilml. hias IIIIcl-c lLed 

Ii', 1.a111,tII\ (,CC 1-i21ar' - 1I1. tlh[ ,i,ie , , l'rt tIIIil hi, %c tt Il nI act. 

,.\Irnca ;le e\J)cLtcd h th.CecAti.' ( ,cC I'jitC 7-2 
1 ll'mtl p+)lillla +' t\. t 01 L'CIIC h,+% h'110ll~ll'. ;1 ',1IL~ 'C L',, d,I th .ll 

cajital IlLhh' Iti Cuuilu'nl. i Ii INIIAl I,, itle. Lellieltr. 
rulc laithre l i ",Lhel iIttt .\ulepou. ()\cnII. prinnat cilie,t X ]t)55: I 2(6). 
Il ,II) %hll A\llII t,+t 10 1 I)C.' L'Tll([ I ilt+'ll l 0 , l 11l l11);ll 1)0 1)t1l S.111 - l,.aC th 1 )--1() € l I 

h'lilm ' Illill. li1,19 lh. Ill ,,oml,+_ ,.owtil ++c,.hI, c,. , lhcru' I, d dlual thmni

ll; "+L'C JIhl lu thtIiYtAitUMllhIL Ill (aitlejCoo)0I. li/ ,,\ il i tit nt NoIn.C ilI11d h. 
( Il O.l ar ,il l I I anC hdI-ula a 0 tIll / il ltl M C. N CI.1,1 IN,Mil 0tll',l l IdtlltZ. 

L,'It)II tihL I,,C thereC \ eral \\ithl Kano.are l lar[eedek[tt ,. Lagos,. and 
Ihadan all ha\ inp more than 1.5 million peolple. and Port I lareourt. Kaduna. 
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FIGURE 7-2 /\ver:iee gromth ratels ot ttrbain iopulation in sub-Saharan Africa. 
1905-2000t. So()tR('L: Ilitcd Nations (I 9 ]1:154. a'blc .A.5). 

and llorin a out I.( million inl 199). Ill other Cases. thotgh, tile dominance 
of the prilltIe Capital is not on1tly%larI... but seells to be illlel.Sillg. Ill Frable 

7-5 thl. sie ot the f'otor larcst ,cities at a range of dates is given for five 
' counir es,. .ilb indices ot, primac.- Nigeria is clearl, the most diversified 

and I ., stable indices of IIII;lc. o'er time. 'lthilopia. Nali. and Sellegal. 

Il, comrast. all has eccapital cities that ar-+- at least three tinles the siuec of the 

secolnd lar.et' cit\. and the ilices o' prialllC\ r have increased over time. 

Zalbia has a hs.,er lCvl Of p1rilacy, hut t. prilmaCy ildicCs are rising 
(Antoine and Sa\ai. 11)(4). 

Niaii countries have also c\perienced :.ic grlth of smaller centers, 

often as a result of administrative decentrall/ation. is in the stale capitals in 

Nigeria and, to a lesser e\tent. tlhe regional capitals in Tanania. In Kenya. 
Cicerl for ie of the hierr leed to dCvClo)th structr rbl chs, aid the a 

IIIIIue patril Ioflo\er-order centis bl \e beel Central to national develop

meint planls since the mid-IT97(/+. .Althotuigh Nairohi continues to doninate. 

the lillher of smaller centers and the lroportil of' tife urban poptlation 

2t11 .t ."c l It prIIIIi lieek.the' r,ilt ,,I the la ,e'i LM.il\ [ttie 'coi liveil elti, i the 

tile lld. thod.t fo urth lr,q siratio of tile ltargesI (lbN f ti e -,um of se ld tre Litics. 
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living illthein have risen consistently. Nairobi contained -13. 4(0, and 47 
percent offthe tirban population recorded illthe 1948. I162. and I969 cl- 
sLsCs. rCslpccively', bnit its Proportion fell to 30 percent in I1979. and urban 
areas ill 1I, 12 percent of' lie national'ecerthani 00(0 people had urban 
population by that date: see Table 7-6 (0udho, 990). 

RaIt e Io'Urbai (Growth 

There is a disersit(i 'regional experience ot' rates oflurban growth in 
the period since independence (Figure 7-2). The overall rate of urban popn

.atiol l h roseii lhtl, frl 4.6 percellt a \ear for I195-197(I to 5.0 
pecent i \ear for I 985-1990. and i. is exIcCed o rClmin ;ata1ibo0ut that 
le\el or sli less to the end A' the centlr\. PIrojctiioun, of' decClillingI 
roslth rates of nirban population. in \%csIllri and eastcrn Africa dclv the 

polpilar notion of 1xpccled accelerated rales aboutl which nationtal overn
llclts otleln ,a-ll their cili/eius. and hich the international iedia tend to 

Proportion of'fLrIlo Population 

Trends in the ur ai proportion slik sirikin subregional diferentials. 
aiscan be seen in Fiunrc 7-1. Btl cen 1965 and I985. the proportion of the 
total populatin is ing illnrban aeas in southern Africa rose froim 43 ti 
111orC than 50 I rCtuitlll: illmiddle Africa, from 21 to almost 3. pi1cett: and 
in %,Cse-lln Aflia. i 17 to 29 perc'nt. The least tirbati/ed subreion, 
eastern Africa. hias cxperienced increased rbilli,'aliol,. though the nrban 

,,
pioporlion has sla\ ed less than 20) pereCtll, rel Itf,, It) c,ccnlrkill,' lthal 
in I9). 5. the 200D. the iul,, c\pec'eCd to C, C.dh\ sear IrojCtICd l)oputt ;lie 
OtC-thtird of thc national populations in all ic'gi-isexcept eastern Africa. 

olnr caste1rn Africall coulilrics (and all bnt lhre ill Africa.nimiddle Nanibia 
aid Solih Africa i h i losenrbniliiltoIIn, hd Air .ls'.ce'ede'd olC-hlfl* 
b I),X5 and \ African coltrlits" e\ctCd 1o b. 'onut 'erll ,e 50) pecn'tn 
tnrban by the rOl thectnrlll\ . Mhitch the prlportllll Ilovc'cr. the e\tcnt to 

the itt bi hetioll of ptplatiotl rllbaii all can Cxpcted to iise is likely to 
hihl\ ariable. depeudent local cnultral llnd iCe coIsiderations thatoni itd 

' 
affct the IMeSi, tiHlof ci!nlklliioi of' urbati tuinira sil,. 

(mlllplilts o Iorf'an Populatiotn Gro th 

)emograph ic ("ilompoleits 

AIltioli rural-urbaii niiuration has generall been identified by na
tioinial governments and scholars of migration as it principal cause of'urban



TABIAI 7-5 Population (ill tihous.nds)ofI[le [oUr l.LarL's Cities and 
Urban Rank Indices. Selected C'ountries 

Nigeriai Zamnbia 

19 
03 1972 1984 1963 1909 1980 

P)1 
1 i0JIl 
Fir,,I c.iI 665 1.569 4,486 123 262 536 

Scc'.wl kliiN 627 1.479 4.230 123 20(0 264 

ild kI'1. 295 578 I.654 93 1610 250 

k.'1% 409 81 139h ilith 209 1,.157 107 

RIalik Ijilikc. 
hi'l and;ll 

clld , Ilc, 1.06 1.06 1.06 1.00 1.31 2.03 

l'F II Ilu h
 

h011-1h Lil, 0).5) (.64 (.64 0.41 0.56 0.82
 

S)l IRol:,\lnIoht d iiSj'.m i 
1990:65.L 

izalion in .\frica. it is b o I l eal, Ihe only oil. Migratitmi,th-sahalall h% 

Ctl ,hile'ui mllinial inceae inl bnil aica, ;i,, %%ell i, administralive%'1 

ruecla,,,ificatiion id oicl rurail Ii, ri ic' intol nllha.Iln le'rIiri Thc' 
[Ill-cc '(lltill'l ' iirbaiili/alioni. 11hC firstI l,\ deli giralph - '1i1dtJ he' dhird 

ui)Iltlcuii'ralhic. Ina' be iiliec' il b', uiiball alnd illl,,iali.alniOil Iliei'. 
i.nld ll\ ihaliolllal tic'\ LkhlI)iic'll 1)(11icl", ( M a~k ilana . 191M(). 

' In Ihe li' )iNIi Ie(iIl'tC'ICi dilcail i 1900-1I97M, a peiiod during, . hich 

M il i'll l ,\ ii lil, i ckaI\m Ilic imh IIuMl " Ihm-lII li JM,l,', ifc .rl' illilri'. 
tleu i.0{ 01iAl 11 ri-1,d. I-)<,i lh Ih P)CHlt" 1il110 C' 11hail 100l.000ll Inalliil a', 

:.1Ic"lll i~ li~ all li i I~a lai) ullIllll:'~il~ll. lic i'iliic I}llllakl.' 

Freltm i~l. aiiltl L~a p , Iin %c,lilm i llc . mlidl h( Kinshasa anid ~Lualnda, ill 

nMiddle' A 1\Li';i. Ih ll( l' C C0111 1111111011 Ofl ilil ili-M I ll iW -l,,IqC'd 11110 liltC 

Il r'cic iI ,, Of 

celmlinr\ in ai Il iuij)i\ ill olieIi . .laka ilmah I I'l.U1:1() ha . e',iilinled it- 14 

citic'' Ihal behCt'.cen I )(O-1711 und I17)1-S)l)h'ile" crc delliineImend'. ill 

decalde. IN) I )). bill I,, l jcicklCd d ,C l kINI dci';idC [he 

S JI % IIC h IItllClll iii 11Ill Illlit I h 'lL I ll iIt I Ad l.'ct~i IIV I III l i oL111: I M I N S O't I M I) ,I/'l Vl, L Ill Sill)l 

,. , 
Slahl;I r it lar it. i lI,,~ l ,,i'.J illl'., il lh lb lll lliil {)ll~'. iA I'l, ,lb 
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:lth ia Nali Se l 

I984 190 1976I 07 I 1976 1917 1950 19,88 

044 1.413 128 419 646 375 813 1,301) 

171) 275 28 65 89 70 115 175 

51 98 28 53 74 70 104 152 

43 7t 20 49 73 50 92 137 

3.6 5.14 4.57 6.45 7.26 5.36 7.07 7.48 

2.36 3.15 1.68 2.51 2.73 1.97 1.61 2.82 

the contribution of mieraliol to their L'ro,%th (Fi eure 7-4). These data sho% 
considerable co sistency illtIe relationhip between the declinineu overall 
rate ol h c u tIio ii eratui tol'o\~land il dccl iiiili 1ri butl ol Ihll rowth. 
Il all sl,,'-ioil,, [he cotntiibutiot o Illir+atioll it tbl n erob', th has bee n 
declillinu. despite the tact that natural -o,\th ralles illt(\\mi have been 

lox\er than it rural ;ircl. 

P()ITLI,:TI()N D)ISTRIBIO'(N AND DENSITY 

(onceptuaIJl an(] Mtastiremnt Issues 

m i lnt l li/ Of ]O 'u a BothI filiun'aliont l illll lln\()\C 1liCt.'i~lillribtllit~ll 

ar ul+-,hlliall l'lion. Jlh ice pa ts,, t .\tliCa ih,t C.01.6till iallC Iutllllh, 0l1 

po1h llltil.ll and oilbers lthalCt ' \ Itil.i"\ tillIIIIh iltl . but i , ,iIrtull of the 
II~tbih lit\ tl ,,..uil' I'tl tet'lt ,l "\ NisL IIhere IS C t 1lul11l011', r'this-. ibtlliOll. 

Yet tlI I i t[ut ahl l Ji tI11tth iiliIl popultlItisll I,.lliaills." iisl,, Coll:t 1 
,,t~ti~b, Ul\ lt~lllt_l l 't itdl allOWl+,Alldt al )A il.+l I)IC\,,il+c t.-MA I.! t.l+t 

im-, l\c Of d ricuIltural Ict_'lllo0l.e\ aild lMJIi/.lltIl. lIhe CrlrCetll I 

ck ie ,t+acit. is it tHrl t ll as lliollS I))0\LrS o)Ile. , airelillll t tllil'OlI 
presure iNlat m.inje. I990). btllboth l1 tlese relate totlhe ratio of popula
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TABLE 7-6 Urban Centers by Size of Urban Population: Kenya. 1948, 1962, 1969, and 1979 

Size of 
Settlement 

1948 

. . . . 

Population %-

... 

N 

1962 

.. .. .... 
Population %4 N 

1969 

.. 

Population ' 
... 

N 

1979 

Population % N 

100,000+ 
20.0(10-99,000 
10,009-19.999 

5,000-9.999 

2,000-4.999 

Total 

119,000 
95.000 
29.000 
20.000 

23.000 
276,000 

43.1 
30.8 
10.5 
7.2 

8.3 

I 

I 
2 
3 

10 

17 

4.17,000 
62.000 
43.001 
76.000 

49,000 
677.000 

66.1) 
9.2 

6.3 
11.2 

7.2 

2 
2 
3 
i 

6 
24 

756,000 
80,000 
91,000 
Q2.000 

83.010 
1.102,000 

68.6 

7.3 
8.3 
8.3 

7.5 

2 
2 
7 

II 

25 

47 

1.322.000 
586,000 
140.000 
154,000 

123.000 
2.325,000 

56.9 
25.2 

6.0 
6.6 

5.3 

3 
13 

11 

22 

42 

91 

Urban (%) 5.9 7.8 9.9 15.1 

NOTE: N = number of cities. 

SOURCE: From Obudho (1990:216. 217). 
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FIGURE 7-3 Proportions of ,otal population living in urban areas in sub-Saharan 
Africa, 1965-2000. SOURCE: United Nations (1991:106-116. Table A.I). 

tioii to land resources, and therefore to ';.e pop lIatioll distribution and den
sity. Both ciude and more refined indices of population density need to be 
considered. Ciude or arithmetic population density (popultion per unit of 
area) in subnational units often reported in censuses needs to be supple
mentCd by physiolc,_,ical (populaion per area of arabic land) or nutritional 
(potential calorie productiotn per unit of land) densitv. lance (1972) cau
tioned about the -crludeness of crude density" approach, which on a conti
nental scale gives the impression of an empty continent yearning for a 
bigger popLI ltion. It is only on a smaller scale, however, that the effect of 
poptulation densities and issues arising out of the relationships between ris
ing population densities and onvironmental sustainability cal be usefully 
approached. 

Population Density 

Table 7-7 presents national estimates of crude population density for 
the majority of sub-Saharar Africa in 1975 and 1985. These are national 
averages and therefore need to be treated with some caution because they 
obscure the local variations that in most countries are substantial. In a 
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FIGURE 7-4 Urban population growth and the contribution of migration: selected 
cities, 1960-1985. SOURCE: Makannmili (1990:86). 

country such its Kenya, tor example, 90 percent of' the population lives on 
only 20 percent of' the land area, and locally tile populationl density is a 
rune'ion of' bothl economic and cnvironnltal conditions (Bernard, 1982; 
Gould, 1992b). The physiological densities, measured by popul-ation per 
square kilometer of' arable land, aire also shown onl Table 7-7; 4 these take 
environmental conditions intlo account. 

It should be note(! at this point that increases ill population density on 
the national scale are due primarily to population growth rather than to 
redistribution. Even in countries with very considerable population move

4Accotding ttl tile Food arid Agricultural Crg:wizatlion Production Yearboo~k 19t76 and 1986 

(Pood and Agricultural Organizitti .n, 1976:3, 1986:ix). "Arable land refers to land uiwder temi
poiary crops (double-croippcd areais are counted tril]y once), lcumporary mneadows for mowing or 
past ire, land under market an~d kiltcheni gardens (iochtding cultivation under glass). aind laird 
temporamily fallow or lying idle.-" Ill addilimn, ill 198S6, the yeaumook statiedtl hat "'lhereader 
will notice significant changes ill the arable land o1 some African countries. Thi0% is doe to the 
exclusion of large areas of vmiat is c'onsidered by these countries ais fallow land restulting front 
shiftinig cultivation" (Footd aind Agricultural Orgaifization, 1986:ix). 
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1ent, as described in this chaipte, rising densities occLutr in inoSt rural areas, 
even those with net outmiratio.ll, because tileextent l outiglratiol sel
dom exceeds the rate of natural oro\mth. Onl, inla few areas (e.o.. pjirls of" 
the Niger Delta in Nigeria, coastal Sierra Leone) have albso lite polmuation 
declines been recorded in areas of settled argicuIIure (Golid. 1992a:303). 

'As can be seen from Tahle 7 7. the poplation denISitiCS o countrnies in 
sub-Saharan Africa vary w\idcly. In 1985. the\, ranged frou 2 peoplc per 
silaare kilometer iniF3otswana and Mauritania to 232 people' per s mlare 
kilometer in Iwanda. A cursory look at the data indicates that, on average. 
population densities lend to he the Iowesl in Iiddle Africa. where they 
rane I'rol - to 21. 

Betwecn 1975 and i 985, the crude pOptllaliotI de!lsity' increased in ev
ery counitry for which dit arel)csented. These datla indicate thac the 
percentae iicrease was ureatcst (1aboni,in Soialia, Btswalla. and Matritania,
where it increased by 10ll percent. The smallest perceltage increase took 
place inMadagascar. 21.4 perceit. 

As mentioiCid above. these crudle m1easreilrS COnIceal local variations in 
denisil that are 'elalted, in part, to elvironlfliental conditions. Physiologica! 
dcnsity l)rovidcs one way to cotItro! for environmtteintal differences. In 1985, 
the physiological dCiisiiiCs ranged frotm 79 in Botswana to 1,675 in Liberia. 
Aain. hy usine this criterion, middle Al'rica is somewhat less dense than 
the rCst of1' hILouch there is considerale overlap. Like crude densi-Alrici. 
ties, most physiological densities increased betwen 1975 and 1985. Tile 
larcest percentatce Ilclea:;es were in Mali. Mauritania, atnd Niger, whereas 
th, re wer act.ial lV declines in plhysiological detnsity in Angola, (Gabon, 
Bots','a, anlid Selnegail, probably due. for the llost part., to i reestimiation of 
the atnolnlt )f land that is arabic. 

Population Redistribulion 

As cited in [ie earlier discussion of' migration, a large volume of litera
ture oil poplulation redistribultion in suib-Saltaran African COUlntries has ap
peared during tlhe post indepetdence era. Overall settlement concentration. 
through urbanization as well as villagization programs in rural areas ol 
IIhiopia. Tanzania, Mozanlbique. Zimbabwe, and Botswanta, has been char
acteristic in the national scale. The literature addresses diverse f'orms of 
redistribution thal have taken place, iticluding aericutlulal resettlement that 
characterized these Countries in tileI)rocess o1' lind Ira.nsf'ers froni f'oreign 
settlers to the indigenous people, as well as redistributiont of* population 
from ateas of' population preSSUlre to either the newly acquired lands or 
other less densely settled parts. 

Population redistribution in sub-Saharan Af'rica may be classified into 
five iain types: (I) resource- or development-induced redistribution; (2) 

http:outmiratio.ll
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TABLE 7-7 Arithmetic and Physiological Population Densities per Square Kilometer in Sub-
Saharan Africa by Subregion and Country. 1975 and 1985 

Crude Phvsi log ical Change. I975-1985 ( ,i) 
Region 
allndCouintr 1975 1985 1975 l985 CI ulC Ph. siological 

'A extern 
Benin 28 3 6 106 291 28.6 174.5 
Burkina Faso 22 29 108 301 31.8 178.7 
C61e dIvoire 21 32 83 355 .52.4 327.7 
Ghana 41 54 941 1.146 31.7 21.9 
Guinc, 18 25 108 405 3SQ 275.10 
Guinea-Bisau 15 25 218 317 66.7 47.6 
Liberia 15 20 1.221 1.075 3.3 37.2 
Mali 5 7 49 3919 110.0 695.
 
.Mauritania 1 2 132 929 I 6I0Iol 3.8
 
Niger 4 5 31 164 25.1) 42t).(I
 

Nigeria 68 103 27(, 334 51.5 21.10
 
Senegal 21 33 173 123 57.1 -2S.9
 
Sierra Leone 41 51 74 223 24.4 211.4
 
Togo 40 52 100 21, 31. i18.0 

Middle 
-\ ngtola 5 7 496 2t)7 4)).)0 -411.1
 
Cameroon 13 21 (5 I67 6 I.5 75.S
 
Cenral African Republic 3 4 31 136 33.3 33S.7
 
Chad 3 4 58 159 33.3 174.1
 
Cunco 4 5 2111 264 2 .i( 25.1
 
Gaboi 2 4 421 340 1111.0 i,).2
 
Zaire I 33I 342 512 18.2 44.7
 



-at'rn 
It rul 1 34 171 351 422 2(6t) 20.2 
l-Ithiopia 23 35 215 121 . 48.8 
Kena 23 35 848 I.083 52.2 27.7 
Mad azacar 14 17 31 414 21.4 29.9 
%_a[j %NI 43 60 223 304 39.5 36.3 
Io'IaIhique 12 17 324 4810 41.7 48.1 

Rv%%anda 162 232 0112 848 43.2 38.6 
Somalia 5 10 30)5 6104 100).0) 98.0 
Tan/iania 
U+ianda 

16 
49 

24 
66 

316 
29o 

551 
316 

5011.0 
34.7 

8(0.1 
6.8 

Z-Imbia 7 1 0(1 !35 28.6 35.0 
Zimlnba'le 16 21 256 313 31.3 22.3 

Sottihern 
Bttts%anra I 2 135 79 1110.01 -41.5 
Leottho 35 51 293 513 45.7 75.1 
Na~ltinia I - 137 - - -
South Africa 21 - 190 - _ 

Ni ITS: UruLde .. )r arithmetic. population densix i, the ptpulation per un:" of area. Phsi ological population density is 
ithe population per area of arabic lan. (%eefootnote 3 tor tile leli.jzj0tn of arable land). -- : not ai'ailable. 

SOURCE: Data fron: Uited Nations Economic Commi,,it'l for Africa I I978:Table 4. pp. 17: 1988:Table 4. pp. 17-201). 
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governient-indluced population transfers and resettletnent; (3)spatial redis
tribution due to Migration and urbani/tion: (4)relocation restiltint tm 
environmental haards and catastroph s: and (5) spontaneous scttlement/ 
resettlement (Clarke and Kosinski. 1982: Clarke ct al.. 1985: Maro. 11)(). 
The first, third, and fifth catceoricS are IOUnd in alhm, all SUb-Saharan 
African countrics. which st g2ecst, the importance t resource and develop
menteldo nrcnts inattracti nIglarge nutberS Of rCdi,,tributed populzaions. 
Government policies based on baraiis bctvccli [le dcp.lrlcd colonial pow
ers and the incoming independent .go crninent. asIinKcna and Zimbabwe. 
triggered redistrihution riotonly of, the landless population but also of pro
gre,,sive anrmers Ird by commcrcial agricttlturc. In Fthiopia and lana
nia, sacialist political idcolo, rCulted in laree-scalc pOptIaliton resettle
ient and villagi/ation in the I()7()s and It80s. The,,e polilical po~licics 
have been relaxed onls rccelnd' inlight of ness raclilic, in tlhesc countries" 
political ecloinics. 11should lebe caulionld. hoss r.that the fisC typsC Of' 

ppulation redistribultion arc not Inittallk C\clusi\C, and Most itt10! all can 
be lound in lly'one ctllltrr. (ilbinaioti,, of the (ise C\i',. trig!!crctdb,, 
vat tillg clccl,,oinnational and infacto s and hts ini differeint population, 

diffecrent rcuiens.
 

In the lon !er terin. tlolli. into tihe t.\Crt -f'ir't CCHtit+\ +there renaills
 
somlie tncertainty )s,.th eCtcnli of possible populaltion Cditlributlion ill
 
snb-Saharan Africa. ,\ltst certainlll there is likely to be ftrther Cocllen
tration in tlie betler-favored areas over al-cas likely to be affected hw ellvi
ronnicnital dec!ine. but itextent of stch tieiratiOn \k ill vary fromt countrlnl 
to Cotmry. anid probably Irtm rcanoito rcionl ssithin each Country. 

CONCLUSION 

Internal migratioti is altimportant component of iledemography of 
sub-Saharan Alrica. UnfortunatCly, its study has not kept pace with the 
stud' of the two other d'otographic components. fertility and mortality. 
Though rUestiatS dealirIg with place of birth and place of residence in the 
past have been asked oi recent cenSUSes, tie data have been largely useless 
because of' problems with dating and ICferelCC periods. Attiipt, havC been 
made in sotrie countries. naiely. lI ts,,\ala and liutrki a Faso. to collect 
reliablc survey data: hos. eer. in general, data ity gotd.tial isnt 


)espite the shiortagc of atlequatC dta. sortC obsCrvalions, about mi.cra
tiol withili Sub-Saharari .\frican cohititri:s cart be made. Although the focti, 
tf policyrnakers anid tie research camtiniity Ot rtural-urbanu inizr;atit ritallna 
scm to impl that this type of miipration is the mtost prevalent, it is not: il 
fact. intrarural ii]ratioti. which includes nlliadisll and Inia, dueClllelll to 
resettlement program.s, is the nist conitnon. Migratiotn fron urban areas to 
either rural or other urban areas is tileleast conitron. 
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Those Mho decide to mierate differ rolml tlloSe %Nllt) do I)t ill several 
\vays. Migrants tend to be ,oute adult mals ", io have a higher level of 
educational attairilnlt than those ,.,ho do not migrate. Wealth is also re
lated to migratiol: Being better ahle to spollsor migrants. mole v, ealihy 
amiilies telnd to he more lik :l to hae flamily mmcrhers ,ho migrate. 

l:acttr,, external to linllies and iidividuals are also ilmiportan il creat
lug au atmu ,phere conducie to migation. The international coiitilnitN, 
through e\potI pricing and strnttCr1al adjUStilneit activities,, al dom0eStic 
governments. throtugh prTrams that directly or indirecth address Inigra
tiOl, mall influecM.e illternal mi..intlioll fhb.s. Inl addition, elviromllenltal 
and halthl , 1actorsCause sole people to Illove witllill their CoiitrV.l a 

11 rbani/ation is becomnll inicreasingly ipiportant . thin ilsub-Saltlaran 
.\lrica. 'nlike much of the indutIriali,,ed %.\01tld. where ulban:i/atiOl hoh
lo, cd industriali/ationl, tubanii/ation anlld industlriali/alito in sull Sallalln 
\frica ha\ e largel !akeii place ilidelpeidentlv. The propl1,ortion of' the polu
latioili ine# i urban ; has increased ill all reCions ofl the contllnenll. Byareas 
the turn of the century. it is e\lpCcted that asiCde from0the cotuntries of 
casterl Africa. one-third olf the pop1[uilationl iI all sub-Sallaran AfriCall cOll-
Irie,, \%ill live ill iilbaii areas. 

Ihternal ieration il suh-Sahal'tii Africa has ranit'ifiations forl ppitla
lion denity. .\ltlioiigh it (does not alt,.er lie delisit\ of an entire country, it 
does allect he distribntion (of populatio .\,ithin a country>, borders and, 
therefore,. Ih- ofl ,, ilhin .ta(diit', 'eiolls COMty. 

Because suib-Saliarai African coutivllries conitinC to he .reatly alfctled 
h, spatial d\,naiics tfl plpulation, it is eledienl that researchers., plainers. 
mid polic. makers collaborate iii rscench uidertakings that are iluiediacely 
responsi,e to d,+,elopinlle t plamritig and policies. 

I10 7 Pstslil,Ihlill. llli ar+iiltlll aUnd cn.i +h~i m l+t: I ie, t i ( ittil',. Ilp. 2 .3-352 ill It. 
,'"i [.'. t',/sl/risMs , 1 1) 1 /s,s sih . ii uiip'. a.ikar: (')I)I'tI,\. 
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International Migration
 

Sharon Stanton Russell 

INTROI)UCTION 

As of the lte 1980s, international migraints of all types worldwide were 
estimated to ntumnber ill the range of X) millioin people, of whom approxi
mately 35 million wTrc illstb-Saha'an Africa (Wilgren. 1987: Ricca. 1989: 
LJlilted Nations. IN891b: Russell cl a1.. 199(). H these icfiures are even 
iarly colect. thel almost halt 1'the w% wereorld's Imigrants in sub-Sallarail 
Africa. aithouc,h the cioin itselff contained less than 1Itpercent of' the 
world's popl111lationt. 

0f' these 35 million sub-Saharan African migrants, approximately 5.4 
million were offficially recogllized rclt'geces: possi ly' an equnal ni1mber were 
internally and extlernallk displaced-in rel'tgee-likC citc||umstances but not 
olficially recognized as rcftcees. In this stutdy. nigrant, are defined as 
persoits who have Crossed inter1ational boundaries. rc.ardless of their rca
sois I'r velleO t or length of' say albroad (both of' Mhich are difficult io 
discern fron1 availfable data). International mlicrants inclode [hose seekino 
employment: fsamily members accompainying or.joiniog tilose who have mi
orated bef'ore them: people seeking rel'tg' f'rom drotught. fliline. political
uphteavals. or tililary conflicts (whether designaled a.-official reftgcees or 

S ilron Sltiamlon Ruscll ik a recrrch scholar atthe the Center I'mInlcrnationa Studies, 
'lassachusells hIlslituleTechllo )..off 
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not); as well as pilgrims, temporary visitors, workers posted outside their 
countries of arigin, and children migrating tor school. The definition of 
official refugee difTers slightly by designating institution. The 195 1 United 
Nations Convention Relating to the Status of Refugees defines a refugee in 
part as a perstn who, -owing to a well-tounded tear of being persecuted for 
reasons of race, religion. ,ialionality . .. [etc.I is outside tie country of his 
nationality. and is unable or . . . unwilling to avail himself of the protection 

of that country .... ." The Organization Ir Atrican Unity Convention of" 
1969 expands this delfinition by adding the following: "The term refugee 
shall also apply to every person who, owing to external aggression, occupa
lion, toreign domination or events seriously disturbing the public order... 
is compelled to leave . . . to seek refuge in another place" (United Nations 
High Commissioner for Refugees, 1979). 

The purpose of this chapter is to provide an overview of international 
migration streams in sub-Saharan A frica: their scale, directions, and links 
to econolic factors, and their effects on the size, structure, and composi
tion of tile region's populations. Demographic analysis is often compli
cated by international migration, especially in sub-Saharan Africa, where 
international population movements have been volalile and frequently un
predictable, as much for political as for ecoikomic reasons. Census data, 
which at best are slo\, to be published, are rapidly rendered outdated by 
migrations associated with sudden economiic reversals (e.g., changes in oil 
or c-,)mmodity prices) or political events. Despite the dilficulties of study
ing the iphenlomenon, iliternational migration can have striking consequences 
for the demographic profiles of both sending and tile receiving areas, and 
the subject warrants attention in any comprehensive review of population 
dynailics. 

DATA SOURCES 

Statistical data on international migration in sub-Saharan Africa arc of 
limited availability and ol'ten poor quality. )ata on migration flows anong 
countries are virtually nonexistent. To estimate tile stocks of migrants in 
the region, their proportions in total population, and their age and sex com
position, this chapter has drawn upon files compiled iron, country censuses 
reportedt to the United Nations Population Division, Trends and Structure 
Section. These data are from lhe 1971) and 19X( census rounds; results 
from tile few countries that have conducted censuses in tile 1990 round are 
not olficially available, although preliminary results lfrom Lesotho (not yet 
reported to the United Nations) arc considered in the analysis below. Dta 

on stocks of refugees in the region (and their changes in recent years) are 
derived from the World Re/hgee Survey, published annually by (he U.S. 
Committee for Refugces. Data from both census and refugee su,'vey sources 



299 INTERNATIONAL MIGRAION 

were cross-tabulated by country of origin and destination during preparation 
of InternationalMigration in Sub-Saharn AJ'rica, published by tile World 
Bank (Russell et al., 1990), and have been updated for this chapter (sce 
Table-, 8-i through X-141 for regional and countriy-level data ol il ipration 
and refugee flows). When relevant, the analysis below also makes use of 
country-specific survey and detailed censuts results as well as findings from 
the extensive literature review condiucted or the World Bank study. 

Census (lata often do not allow clear distinctions to be drawn allong 
types of migrants. Specifically. cvisus results seldom indicate whether 
official refugees were incl uded or excluded. For these and reasons cited 
above, the population estimates presented here mtS1 be considered approxi
matliolns. Furt hermore, some censtses report tfi)reign nationality rather than 
foreign birth (see Tables 8-1 and 8-15). Gcenerally, place of birth is a better 
datum tihan nationality for interring migratioii, since nationality may or may 
riot changc as minirants Settle and may or may not apply to the second 
generation. Iven placc of birth has its limitations, however: It reflects 
lifetime movement (without temporal relerence) and does not give any in
f'ormation about multiple, staged, or circular migrations. In this chapter, the 
termi"migrant- is tised in rcel'eince to nonnationals identified by either or 
both classilficatio.. The term "re fugC'e" is reserved for those officially 
recognized as such by tle United Nations or Organi zation of Al'rican Unity 
definitions. 

REGIONAL PATTERNS 

Despite the data limitations, important regional and subregional 2 pat
terris can be discerned. These palterns catn be seen in the map ol migration 
and iti Tables 8-1 through ,-8. First, the vast majority (approximately 90 
percent) of sub-Saharan African migrants are Africarns. Non-African tnt
grants include long-time residents originating from Lebanon, Syria, India, 
and Pakistan. as well as -uropeans and some Irom the Western lemisphere. 
The proportions of foreign born in total p)pulatioIns vary considerably, with 
the highest being in wcsiern Africa. 

Second, labor migration has been a feature ofl' all subregions, but espe
cially notable in western Africa, and from the nations of southern Africa to 
the Republic of South Africa. Third, refugee migrations, on the other hand, 

IFor ite readers conveniente, afll labes appear at ihe cud f this chapter.
 
2-lt e clasjsificaulol of cotutries by Ntthregion adtopted here ttfosls tte 
grotpings use(t by 

Adepojut (1t988) which, ili turn. are collsisteuut with Ihose of th, World Population Data Sheet 
published anually by the Poptulation Reference Iureau. These classifications may differ front 
fIfttse used by otrher soturces: for example, Mozambittue is here considered to be in tiasi Africa. 
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International migration in sub-Saharan Afri.'a. S)U9RE': lBd sed on Ricca (1989). 

have been predominant in eastern Africa. Fourth, clandestine migration is 
pervasive throughout tile region and considered "routine" in western Africa, 
where seasonal migration also figures more prominently than elsewhere on 
the continent. 

Western ,rriea 

The highest coicentration of migrants is found in western Africa, a 
subregion that migrants have always considered as an economic unit where 
trade in goods an- services flowed freely. as did people. Precolonial migra
tions were often group movemenls related to internecine warfare, slave 
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raids, Aiine, dlouiht, anid the spread of religions--as welt as trade. Dur
ing the colonial period. [he French pursued forced labor recruitlrent poli
cies, while the British adopted agricultural prduction policies that attractd 
I'ari' labor. The developimrent of plantalion agriculture helped to hring a out 
at shift during [his period 'ron group iigratliOln to individual niovenlent, 
differcillialtCd hw az7c. ticCupialiOll, and ,CX. 

In the positolonial period, milgraion in western Africa haS hecolme 
larcely spontir1Ct)U,, and inclldeS levels o1 both sCasonlal and Lndocllented 

migriation reportedly higher than ClsCIhCrc ill sub-Salraran Africa. [he 
levels and directions of inirition in the r'cuion arc llotahl\ volatile. Until 
the earl' I970fs. (Ihna wis the ravored destination of \estern African mi
graims, and as of the 196(0 census nricrittS nt:meLIredl more than X )(,000 
and made up 12 percent of (Ihana's total popul;,tion. I. 1970. migrants 
numberCd OnN 562.)(U() COllpris-d v )(optliirand i.0ly.0 crcc.'l 0'f total 

(see Table 8- I1 
Over the past I\o decades. ('tc d1loire has Supplanted Ghlana as a 

maifor pole Of attrc'tion fl m1igrants froim Burkina Faso,. ali. Guinea. 
Ghana. Nicr, and dlsel hrce se Fable 8-2). Foreigners. \ho \\ere 22 
p,'rcnt ofI tiretotal Ioplation as of the 1975 census. are now, reportedto lie 
ncarly 3(D percin. giving ('WI I' l\ oire h frar the hiihest conc,ntr'alion of, 
forciucers in sub-Saliarair :\lrica (See Table 8-l). The second highest coin
centrali on is in The Gaiihia. %%here micnraits are about I I percent of' tIhe 
total population and include sirificanl numbhfers rtoim Senecgil, Guinea. Guinea-
BisSai. and Mali (sc Table 8-2). 

Census data f'roin Niceria are not availaile. but it is \%ell kno\Nn that 
flo \s to that olunIr inlleal'sCed SuhSlanliall\ dturiir, the 1970fs and early 
I980)i. as tre coirbi ied rCsult o Nigceria's oil hooI alld tie prot'cl on 
frecdomn of irlolVeent iv ried in I X() h) memirr-rs of te 'conoirric ('on
intnii\ of, WVt Africal States I('O(A-S). The niajorilv Oflnligritls were 
Iron (ihania. Togo. Benin. Nicer. and ('had. By 19X2. there x\cre estimated 
to he 2 to 2.5 millio n nat ioiral, in Niceria. iouchl ) 2..5 lperce o tolotal 
population. Ilo\ver. a 193 sur\c\ of' nicraiNt in Nigeiia found that only 
23.3 pCreICnl (tl thleni v crc lcal, So their nulbers and l)roporlitms may have 
hben cevn higher (187i -dehuso\ . It)XT;: .'\depoi.jt 1988: Orubuhoye. 
1988). Ecornomic aid political adversities Since tile carl. I ,Ms have dra
iratlically chlagced iirteriralional ricratiori to Nigeria. Between I983 and 
I985. somre I.5 million roirrationals %\crcepcllcd b goverinmieint order 
(Afliavin. 1988:2 1-23). By tile late I 980)s. Nigcria had become aill exporter 
of profcssirmtlly aindteclrliically trained persornel. 

\ccrrding to tire 1970 census. tlrne \ere close to I I9,0)ll) migrants in 
Senegal (see Table 8-I Ih(vecer. other estimates (Zachariah and Cond. 
NH I) )t the number at that lime it tire range of 355,()1 1(with Guinea 
being the largest source counlr) ), and it is this litter figure that has led to 
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the characterization oil Senegal as haying becom it Significant colniltiIof,
 
inllgration. By taking the i'ire, morigrants amluonitl to nearly 2.4
 
percent of tle total population: the hidher fIgure is closer to 7 percent of the
 
total population. 

Th're is little (itl;illtitallive evidence tI the Composition of' illigrantts ill 
western Africa. The\ are Iemierally thoght to he prinrairily vouun: imale:
 
illiterail or at least less \%ell educated than the htet country populations:
 
ard concetrated ilo h d,,tatus. tepllo)tlary job,,, especiall, those illIIrreCl
tur. uining. comerce, and services. n()the oilier hand, they are also
 
reported to have high levels of' euplo.\1.irrnt.
 

There arc esce s Itothi,., C;lialln,ot1le t ti"icateri/illOn. hoever.'. 
in Nigeria included farce irlrhers of, school teachers,. prlfessioutalh, and 
technicians: tire 19S3 s,n\c lmigrants' fumn that l.earl\ 53 ,.leit.it had 
secondary. technical, or teriIrs education ..\lout 25 percent of, those sur
veyed \were inskilled occtpations ard another 14 percelnt in ,emiskilled 
activities. ()inl37 per1ent sscrc in unskilled job, Ijo lakinwa-.\desusoye, 
ItX7:24: Adepo.ju i198: ). 

It has also beciil observd :hal morelecent flol\s ill westiern Africa 
(eslpeciall,, to C'6te d' oire)ha;\c included irtore \%omen and children Miakinvsa-
Adehuso \e. 19X7 . nira a shilt tossard famllnihrich indicate Intgrltitnl or' 
reflect no\,Curert iOfdei')dCutls for fartinl\ reunification. ()Ie'eleven 
veSerill AfriCanl ctrellts. f'Or ,\hich data are avaiihlble tn tie ses ratio of 

the loreign bion, h a \r to 8- 1.is rt\ratios close I .0)0 (Table Further. 
l'tu1re celstses lli'lonfirlm obseration , (see RussLell i.l.. 9)(f) thatIt 

iiirpleienitation of thel regional protoco ofrec circulation dur')\,\ oll 

inu the 19X0,. alow \\ ith rising levels of edcionC;., hav'e led 1t IOre IttJ
gration of' ,killed s,.orkers iinssestcrrn Africa. 

There is also \idenc of rnlc(litiin- to hll-term itgratioll, especially 
front Mali and lurkina Faso. Guiniills are also noted to have longer aver
age reilence ottside lhan Other miiraits (,Adep ,i., I98)5. Althoru-ll tire 
Iajority (59 pcent) tofsulib-.SahaArn :,\friC llt1ii1atsover age 2f ennrer
ilted iinMatrihtia's I977 cens., had her illtile C(otntry less than five 
y'ears. ihear 2\ lrCet kerr If) \ar, Or For Sierra25 had reCHsident inore. 

I97-4. prcent,.l.eone isof' 21) of' all lfkreign riatioriuls had kern resident Il 
year, or Itore and anotlher I ) .ul.'eit hld beeun hln thert,e. 

The turllle tfmigralio to ('itC d'Isoire is sonie Iat uncerltai at present. 
Given historical ard tile lais deprivatiotre'rrls COrirrJllnrll ecurlrltric of 
iciglrbhoirig soLce c be reductioncountris., here ia\ little signilicant ill 
1o1ss. I)r tire Other hiand. bth leoiroirnC arid pl+,itical Conditions in ('6te 
d+lo\irc a. r ni. thereU ;a!e ruuri,'dlr of" utelnluhui arid higlh lesel 
Irierit aintor11 ucatIe..dl k\to ll',i d it I lv,eh.oinirg resporse to m1igrants. 
.\lItlhogl tie occ latioinal oe tlillioil ' of igai'rtlall iad national" are dif
feilt. such CircurriiIC.', ha\ e ken knoss ilto restult II itinrirals taking 
jobs the.\ pru'\ itslv considered beliealth their qualificationirs. 

http:Adepo.ju
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In the past several years, refugee flows have come to figur'e more prominently 
than herelolorein western Africa. In 198X8,(h.inea-Bissan anid (hana were 
[he onli countries in tilesuhregion producing refuge,,:s: nunbering only 
5.5(00, these constituted less than I percent ofAl sub-Salharan African refu
eCes. Similarly. tilestubre,ion's nine asylum countries hosted only 15,2(0 
elees prinrarily rom'Chld in nliddie Africa) also less thli I percent of1 

the total (Russell el al.. I09). By IPl-nil\ 2 \'ears later--13 \.estern 
At'ricaI Iltio)ns were providing as'ltm to0 1mre thnl 8()0.()0 people (learly 
10 percent of' all sub-Saalln ,ric-ii rel'ugees) prinairily froll other west
er Afl'trican countries, notably L.iberia ( nearly 731))00) and Muritania (more 
than 60),000) (see Tables 8-9 and 8-10). 

Middle Africa 

Historical patterns of international migllinatio illilidlle '\lrica were 
linked to relicious factors. tribal expansion., the slave trade., migrations olr 
Iolads and pygmies, and movement across "artificial." colonial political 
houndarl'ie6s bv Ienbers of Soci.)ecoionlic units thus divided. 

Althoudi iniuration iintilesubrecion is ol'en characterized is largely 
male atl Iellporars . a;Ill'siS o1 sex iali tLkit I'torvarious middle Af'rican 
Countries suggests that types of' migration alrv Col"nsiderablv h nationalit, 
.rd eountr. 01'of destinllati. Mil'Fillits 'rot0 Zaire ill('allleron had Ihe 
hiuhst sex rlio (lllnlber of, males per f'llale) of a1N t'Oreigni group eit
illertled illthe ('n .ertoi ( 976) census (2.5t)), implying tenporary nigra
tion largely h\ miles. Zairois illthe ('ono as of' 1984. oi the other hand, 
had i sex ratio of (.8s. reflectin.e the existence : femlle lratioll, whereas 
Seiecalese in [ie ('on) had a sex ralio of 3.0. 

Anong tilemiddle Af'ricall coullries fort lich census datl are avail
able, tIle laree's ni.rant stocks (miore than (0(),())are ctnuLIerated ill 
Zaire (see Table ,-I). here minral dep)sits an1d itll'uSiOlS o investlnlt 
capital has e created jobs for skilied and unskilled \%orkeis. and lhe foreign 
horn relresen slightlv inre than 2 percent of tie lotal population. The 
seconditlmajor coulltr of destination is Camleroon. \here nearly 220,(00() 
migrants co)nstitted aboul 3 perL'int oIftolal population illthei 0)7'census. 
The grell Iiiaoit.% \crc palm plantation workers lrom Nigeria and, to a 
lesser extent, f'rom ('had and fite Central Africaln Republic ((AR) (see Tables 
8-3 and 8-6. note a). 

The Con) has tire highest lr)ipoirlioin of' mIir1"ts illmiddle Al'rica 
(llore i.hall . from Zaire. CAR..A11g1o:i. Mali. SeCLelland5 perce'nt mainly 
Cancrool (see Tables 8-I. 8-3. and 8-6, note at. Nearlyt Ithree-quariers of 
the miurants t1 tle ('onllo ellLllterated ill191N4 had arrived within the pre
ceding IM ears. and more than half had come within tie preceding three 
years. At the other extreme. as may be seen in [able 8-I. the fbreign born 
in Angola were less thaIn I percent oh thIe total population ill1983. 
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'riTe total ntimbr of' refugees from middle Atrica increased slightly. 
fron 4900(0( il I988 to 521, 90(1 in 1991) bi1 (hecause of even orerlel 
increases in oither subregionls) their proportion anllllun1 sub-Saiharanl A'fri

ini )r C t ittt l'y 

can re'ugees declined from 12.5 to rel, 1percent. The ahsol tle increase 
in lliddle Africal rel'utecs resulted l'ron reater nUilll1bers flecine inlioZairv. 
Zanlbiai. and Namibia (see TleS 8- 1l a1nd 8--1 I'lrMl dronght-itidtIced 
fti h o tililies ill\I l A li ll'r tilen so fr..iltine Md l cO Iliiliti C(t 

illtilestlbreeill. with ahlt 43.)00 ref''uces (see lahle 8-16 . 'The num
her of' i-efiiees r(ollZaire and ('had decreased slihtly. despite a nlew 
outflow'horn('had inl I989 associated with the overthrow of* the \covern
meill. Previously, dnrinle the late I9t(s. maiI of the earlier ('hadian rett
.eCes had beeln repatrialed. 

E'astern Africa 

Eastern Africa is the principal teo'raplical locus of* Af'rican re'-ee 
m1ovements. and these re'llee Iows donlillac ther types of tigration ill 
this stlbreeion . As Iilliav e scel ill Table 8-I6 of, thle seven coUll'ies that 
Cnlerae or Itn 91t) l.pelrctllof thle colitineIti I+e'Iiges. foul are illeast-Ill L , 

Lrn Africai and one is ncigeiholiUe SldaI: 01 Ile tlhilteenll co.'nirieS that 
receive llore than 9)90percent of the reftce'es (see Table S-17). seven are iin 
eIteLrll Ai Li lol is ;Iilall uSaaill. (01 Illese major soluCre and astlunl 
countries. thrce (Fl-thiopial. Slidail. aiid Soialia) are illboth ciatlLlories. 

Ihtossese.. as of' 1)87. it \\ as no hiol er accI ile to characterizte rei'tmue 
movelnts a,cotliiied to tileIoni+. hle ililbe of rofiCees orit-ilatil 
frlll Nloh,,inbLiti increased draimiticall\ i llLarI\ 103 percent) helween I986 
and 1987. alld h\ I';)() ozanilbitlue had sillipIssed Ethiopia as snb-Salharan 
Africa', liajor. souIrlCe cOLtlr\, aICCotllnell for 27 petcent of' tilere.ion's 
refhlucs. The countries of, ICItI A'rica 1lo0st IffectCd bI the Mo,amblican 
eOXlus--Mailii. iliai. Zalihia. ;n1iullbawe----were aollnig thle top 
12 asyIllu counntries, together recci\ ine, nearly 29 percent of Atrica's retlu-
Oees (Tahles 8-12 and 8- 17). 

The pr'dominance of1rel'nwees illeastern Al'rica dtoes not nean.l how
ever.t that o tIt 01' lpeoiternational Ilieralion are not I l(d. Ilistori''alv, 
iigration illthe subregioll %as affected by precolonial iillows of' Arams and 
Asials: fhe partition of the aliea into colonies the development of' export
orieited aericuture as s',el as minin-, and extractive indtistries: and reslric

'lleIU.S. (ommliitee fr Rel'uees deline li thelorn i Africa aisconmprising Ililiopia. 
Somalia. t)j tsuati, Keni, a iti tie Sutili (ollier sources ay ori Il ot include le'tll r Iwo 
clunllirie.,i. With itsindepedeihnce from thiopia.l rilrea will he considered setaaiily ispail 
o tile ttorn. 
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tions ol Iree ppilllioll IIlo II'clII1sboth l'ol lowing indcpcndcnce and. from
 
litnc I tinc. a.e[ rcsult oI" intcrstalc conflicts.
 

Since bclorc ildepetndence. popiulaions iovcd Ioin Rwanda. Burundi.
, 

and /.aic to 1!-'tda. K.ii.;ia. and clscv, hcrc in a"t ll .\flica. as Colltract
 
labor rcplaccd Old ,lave There have also bccn labor
laat-c roitcs. 

,sfromn Mlalai and Mh"\loibiquc to South Africa. zililhal,\\c. and Zam
hia (Adcpoij. 1088:3.l.35). Illthe pai,. Tan/alia rccei.ved si/able inflows 
front other snbu-Saltairiti Africanl conrics. Somie \\eccreicics or. people ini 
rcl'tnicc-likc circunrnttncc,. biutl'an/;tnia hit.,becol hoth it labor-,Cledillg ~and 
a lalo-tccci \ inc colllt'\. \ iihc\plicit poliCic to gov'rn tiuch looeclilelts. 
I IOWC ill the fIc'A CCOomlic conditions in tile It7ls. [live. o t0ldcttriolratil' 

proportiotn oi n 0 , total dCctliiCe froin
miigrailt - altalliai t101[atlioul lt 3.7 
lCrCu il 2A.-I lI)OS 10 lWICCt it 197N. 

Kcn\ a has not bicn a lajor cotlt+r of in-niralttoil. and on ly I pcrccnt
 
ol itstotal populatiotn in 197) Con oOl el, Oill
a,+a lIscd Illg':allts., liar I' 
lanuania. tUu'ada. FEtIhiopia. and Somalia. llvocver. ontil rcccItly. Kecnva 
,ratInIajor rccci\er of elucated I l-andats. I)uring the I90X)s. the lincrlcas,

ing a kailabiliI, of skilled Key an gtaliacs platlced peustrcs on htcKyIcV.n 
labor markc. and a" a rctslt. skillcd Ugandans imetd to othcr locations 
,ithinlatid ousidC .\frica. incluldine South Al'iCa. 

Il addtliilitI to hith htoslii prodant l)rt0tlucilg rCfIgleCS. Sudal has becn an
 
c\portcr of tmigratts Itothe oil-lroduciit countrics ( tlheMiddle Fast and 
clscs here..\t cstiinatcd 334.()1)) Studancsc v~erc ahroad isof I9,X3 (ClhOlcri. 
1985:5). and h\ 1. sic 51.l0-)---inelhdimtt tvo-thirds o' ilie cO Atr"',,t)oc 
tCitnical and profcsional \,orkcr,-livcd abroad iiinicd Naliots l-tonoiaic 
(tttnmission for Alrita I( (,). I98:1). SoHie 14 tilc restiltin nllatll)MCr 
ShortlatC in Stdan \,aS bv skillcI piat Whtho'ttctuatctl tlm)hil rcltnuccs. 'C
lahUccd traitiCd Sutdanl'c.,c licrant, tu ihc (ulf (,\dcploju. I)9)):7). Athtolgll 

,ilteoil price dot\,nturn it!'he 1980 promtiptcd conccrns tbout lau'c-scale 
return litralia it', as of thc tlc 19, there v a no cvidcuc ih;s had oc
currctl. Thc full cmnsctluilicc, ol+Sldati's Support for Iraq inthe I991)- 1991 
(;ullfMar lavc +et tobc dct criiinch.ltvc,er.
 

Sout hern . lica 

Mi_1ation ill StOtltcr Africa has ecncrally bceml cit'actcricd as tcll
porary and o"scilatory. histolically and inthc prccnt shtapcd b' migration 
to thiccpublic of Soulh .\frica I(RSA. Iprincipall frot Blotswania. LcNotho. 
and Saiil:tihmd (1B1S)but also Irom Moaibiue. Malaii. and Zimbabwc. 
In addition to lli'Iratioll ol Itiilc 5. rker ((l'r atlti/ d tlll'lOlabolr rCC tlil
crs). lherc sas--tmnil I()03--;a conlSidcrIablc ittott o:' clah cstinc inicta
tion. which includcd accott pai \%ot nntcatId childcn. Ini 1963. South 
Africa iilpo.,cd strict immni ration C0111lolS that cUtlailcd )oth undocuclllntCd 

l 

http:088:3.l.35
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migration and faiiily niration, and further prohibited 13LS migra;ion to 

South Africa except I'r work in mines and agricolture. 
Changes ill the national composilion ol migrant mine workers in SoLth 

Africa began to appear ill the mid- 1970s. Several sending countries im
posed their own restrictions onlt migration to RSA. Tan/ania and Zambia 
enacted such restrictions shortly aluter independence, and Malawi wilhdrew 
its labor in 197-1. although it reduced Ilos stictu1,res ill I078. As a result of 
these ineasiires and a secular decline ill mille inielan. Irom 'dozalnibique, 
there has been a shift toward increasing proportions from Lesotho (United 
Nations. It 819b. 

A number of 'aclors have colnbinCd to bring abo' these and other 
receint chan1ges in NLuthe_'rn \lfrican migration to Sotilh Africa (l)e Vletter 
1988:5 I. First, aflter increases in the price of"gold, tile ithdrawal o' Malai'i" 
labor, and worseling relations wilh Moiaubique, Soulh Africa SOLght to 
stabilizIle igrant work force and to allract more mine labor irom within 
tile country. \with substantially incieasC wages -lid lolger work contracts. 
Second. legislative clhilg'es have acconipanied a policy shift toward 'ca
reelsn n ining. IMine coinpaiiies are now perimlitled to construct housing 
for marriCd workers, and black workers are Ipe.'rlitted to oCcLupy selior 
positions lormei !v re ervcd for whiles. 

Third, in respolnse to periodic bis oil migration by supplicr countries, 
SOutlh Africa has soLuth to receLutIC its dependence Oil I'oreigl labor and has 
lsed either thiraltell or actual expulsions as a disincentive to I'urther po
lilical actions by renaining suppliers. Finally, \ ilh rising levels of educa
tion both in labor-suppliying countrie's and within Soiilh Africa itself. the 
benef'its of an educaled work fiorce have becoime more evident, aLd policies 
have ellphasi/,ed establishllent of i permanent, skilled labor luocme 'rom 
dolllCstic sour'eCS. 

Fronm ('hanler of' Mines of' South Africa data. it is possible to liscern 
some of the consequences of these f'actors. AlthoLulgh tolal eml1poyelnllt in 
the mines increased and a growillg proportion of olicial migrants have 
been concentrated in mning, thc proportion of' \orks froi i'orign cotull
tries decreased from 78 percent ii 1974 to about 40 percent ini 1994-1986 
(Financial Mail. I1987:33: Uniicd Natioins, 1989b:Table 65). 

The full impact of these changes oil the labor-supplying countries of 
soutthern Africa is not vet clear. llokc\cr. it has been noted that tihe supply 
of mine labor now far CxcCCs dellland throutholtit southern Africa (De 
Vhe1ier. 1985). and the International Labour Orgariialion (11.)) has moturned 
a SCri':, of studies (utlleICr the ''Assislance io Migrant Work(ers ill SoLuthern 
Africa ]Project') to inl'orin planning ill countries of the subregion bracing 
for effects of expcCICd 'urther declines ill migralion to South Africa. In 
Botswana alone, the number of' mine labor recruits dropped front 4(1,390 in 
1976 to 19,648 in 1986. and lie proportion of novices (first-time workers) 



307 INTIFRNATII0.,L MIUR4 TION 

among all recruits dropped from 25 percent in 1976 to 1.6 percent in I985 
(Taylor, 1990). 

Some will fild new destinations outside their countries of origin. Mi
graits flrii esotI to are already known to Ihave begit taking work in homeland" 
areas (,which South Africa conlsiders tohe independent nations). alid anec
dotll reports suggest thal olher iatioll gioups (including (ilians, and 
Ugeandans forImely resident illKeux a) have beguiln doing so as vell. Al

tho01ugh ot li(al )olicieS of sourt'c'e coutLlrieS discoulagC Ilk tiell, it mnay 
well con1iltiC as Soouth :\frica dccle further.0IolfliitiCS in inc 

In the past. interunaliotal inigration aligl' southern African nations has 
been ovC'shadlo\ ed b\ 111thudonintill HlO\\ 1 Sout1h Africa. hul this 1oo Imy 

chingc ill fuurC. In Ssa/iland, 'raillis iiiore thal 5nlii alrc ad\ colris>ed 

percent of thc b Ie cciits. with I'mll Southtotal popullion the 17 most 
Africa aMd 0iloamhiqulC. .i\%amma. 1.7 percent of'In I,0t nli'ralit,, %\crconly 
the totll populaion in INI,'1. b1ut tihe ranl' of Source colilnries suggests tlhe 
polt.itlal pattelrls ot' fulurc migration: ligrant, conic froll South Atrica, 
Zimbab\e, Nainibia. Lesolh . Angllh. Malwi. S\i/ilalld, and -- ill Smaller 
number.s--Irom Nigeria and (ihala. 

Generall in southen .\lrica. tlme Icmale hlbo Ioc is growing Laister 
thall the lale labor folce (.. vcrsts 2.6 pericelt P, \Car), andilthere is 

evidence of m7ro\s iionforel loiient aioiI1g woeilln,ill ircuniional e 

liiked to rising I evkls fimilc education. ie elinmimationi of legal resiric
ra and chaigingtions oilfelmale mmii! ioll, norms llhrural arcas. The extent to 

which ltanginL ll factors iay have contribuled f'elaleni ideand to inicreasing7 

ligration is not Locmenlltd. Inma 1978 survey of' migrans in I.esolho, 23 
perceni of respondntis whl hd s-orked illSouth Africa\were women i \Vilkinson 
in Mnlslll 1I,187). ln with Ieslt.sen and Townsend. a finding roughly, con si 
of hoth tile1970 and time N ,6 .esotho Cellsllscs. in I'elales. ,Lreh which 
about I18 of' nationals absent at [he lime of' enumeration. There is 

also e\ idence of lrinlary ienllile migration lroln Zalliia and Ialnania and 
in western Africa Rusell tCal.,_ 199)). 

The proportion of' all suh-sahllaran Ar lican refIlgees hosted by southern 

Africall Coumtries hlas declined ,lihtl.ro 6.6 percent ill1988 to 5.3 
percent in 19910 (see Table 8-9). largely as a resullt of tIhe repatriation of' 
Nanilbians p'iOr to that Counltrys attainment of"independence from Soutlh 
Africa in March 1990. Southei'n Africa IrdtlicesCC less thaI I percent of all 
sub-Sallarani African refu'lgees. South Africa, with less tIhan 4 percet of all 

of'
4 
)imcr Alrica l us ernmimmnts vie%, cicli iof th homeillla d areas is na ifestatiunSnuih 

Africa's aparteid s siciii iot with it tcgiliimi/e h\ Lncouiagiml nigratilun. Asthat IhCN ito 
nioteLe;iiti. sC,erid Countries (Tinzana. Zambnia. ai aii w ill he pslt iilloserd m irighl 
restrictions oilmigraion to SoUth Al'rica in protest again itail country's apartheid policies. 
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suh-Saharan African rfCuIc,es (ee Tabhle 8-71, 'emails the nmjolr asylum 
Cotltry ill the reelO., htestin. an (cstiimatcd 2(1.()(--ncarl v al Ifrom NMo/ailmbique
 
(see TIables 8-13 and 8-14. note of. I IMowvCe. SOutll .\l'rica itsell is also the
 
sLbregior's largest source of rel'u*ces, aithhomeh 
 their nuilber, declined f'roll
 
24,9( ill 1988 to 2. in i.s soIIIc rueLItld I'li'ill AI'o]Iaand Swailand.
(0.00()I991), 

(See Tables 8-13, 8-14, and 8-16.)
 

MIGRATION OF Til HIGHLY SKILLED ANI)
 
EMIGRATION FROM TlE CONTINENT
 

In view ofl the imporlance to development in Al'rica of trained mIaI;n
powcr. concern has been c,[pressed about migration of the highly skilled. 
llowev,:r, atliltlLCs Iowa'd Slch mllOVCiilCiets lavC shiflted over ittl,e.and 
have depended on the Comlposition anlld deslinations of' skilled mirants. 
Filnioralion o1 trained Africans t0 developed counlries of \Vcste'rn 1:uropC
 
and North Anirica (ithe principai destinations unitil tle hlt 197(s) has
 
,eenerallv beci characteried as "brain drain." a term 
 iiiiplving Cxploilation 
of' poli cO1uiitrics b\ riCh OieCs. l lo'.cr, skilled iiration It other devel-

Oping countries. %hih hIMs emCrgeud silIcC the late 
 1970s. is more (i len
 
decribCd in illtcrllational l'orumls as "rCvCrse tcchnoloey trallntle ' 
 o "oCoop
erative exchange of skills IbCeteIedevehlopln cotrLlll'ies." 

There is only tra'mctllary cvidicce as to the Umhers of highly skilled 
Africans who have left th continnit. As of 1987. the Uited Nations 
('nlference oin Trade and I~evefopument estimated that 1bout70,00(0 (3( 
pce'nl of the hih -lc cl inanpiwcr stock' within the continent) officially

iCsided in El'uroIpCan ('nillinity (IT) cilntries nilited Nations 
Economic
 
Conini;sion for Africa. 1988;: this fitire is undoubledly an undereslinate,
 
however: imnrc lhan I(,1)0) skilled Nigerians alonie look .obs abroad be

tween 1987 and 1989 (Adegbola. 199(). 
Since tile mid-1 9 7 0 s, there ha, been increasing migration of highly 

skilled Africans to destiiations within Africa, although their aillregate numbers 

5 
(]incrally. ih irii -brain dhiin" has inot h'ci applid ti tc ciinigration of skilled non-

African (or c",pailliaic) kiiikers lhai occurred ill inUiiv Cuiiurie, Ibllh kill iindcpciclice., ,spe
cialiv in li mid-I97(!,k. It some cas . llicsc iumibcrs were lare: Aiilila tIsi 90 percil of 
it', Euiop an imllniraflis l itc h ii n 3001m,0 setIlers Ill Poirtiu al by Marchl1)75. s\tiile 
230.!,00 Piriuuie"e Iel'i Mi/alnubiquc cml\ccin IlQ74 auid t)7h. tB\ t1979., tliquaiorial (hlinea 
had loi i,,i,'Ii hllf is, populailion iluouli cmiigraiion (it Spaniatrd and ol rs; aboit I2l.ll 
Europeains ( tllo con lrolcld lore lin 1! i rccil If cn(iillilcia! pliuctionl Jtt z/airc al 
illtl -ldelM W lUNSCL .CR ,,.I C lal.. 1990(:50)., 

'tlifgli-lcctl iiimuiitinscr sick i, deiied lv cducafioin. iiiiig, ir by %killlevel (e.g., inina
gerial ail itdinisrativc and profcssiiinal, i'chnical, and kindred occupauihn ). 
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remain to he estimated. Gould (1985) has idenlified three principl] reisolis 
for this trend: (I) The OlplOrlunitiCs for Illiration to dCvclop)Cd coLnlries 
declined, and (wilh the exceptioll of selected sOirce countriCs7 ) there has 
been relatively little African itligralion to the Middle i-ast. 12) There has 
been increased economlic difl'Creliation amon, African contmrics. (3) Fdu
catio1nal OtlptLul is expant(led faster tlitn the CCo!ioltiCS o1' maly ctries. 
leading to disparities between the SUlpply if and lemand for skilled workers 
;idit1 to the Ot-lligration of those Uiahle to lind \ark at home. 

Although migration of' tihe highly skilled (to ally lesti natioll) does not 
necessarily have niegative elecls oil s LirCe cOLuntiCs. 1t1ci do SO if' the 
scale is large and critical sectors of' he ecolloiny are alffected. Skills short
ages have been reported in Ethiopia, as the resudl of' in1suLfficilentl olput from 
higher education and the exodus of trained workers at the time of, the revo
lution, and they arc likely to have occurred in Somalia. I. ganda lost more 
thal half its high-level mianpower durine tile regimie ofIPresident Amin. 
[ollowiuc the leclilIe of oil reveulLIes id the adOtion ot a structural ad
justment progral il the mid- 19, 0,. Nigeria esperienccd significant emigra
tion ol skilled personnel. affecting pIarticularly ie.diciiC. universities, aind 
airlines. Simihrly, as the result of, cconoillic crisis, poor working colndi
tions, alnd utolre attractive salaries elsewhere. Zambia has lost a substaltial 
numbher of u iversit v lecturers and public SeCtor physicials, mainly to Other 
countries of soutIllern Africa. 

In rceut yeas. :,ub-Saharan ,,Africalls have hecoec increasilgly visible 
Mflll0i! crowing ntumilibers ol obicial and tiCIOCUIICn nii to lrf 
and anong asylum seekers in] illel1ber States of' the Organisation for Fco
nomic Co-operation and Development (OC('l). Although even aggrecgate 
data are virtually nonexistent' and skill colmpositionI is unknown. selected 
evidence confirms their presence. Of registered non-FEuiropeaIn forcign rcsi
dents in Italy in 1990, nearly 12 percent (75,152) were froirm sub-Saharal 
Africa (SOPEMI. 1901:22. Tables 8,9). I'he share of sub-Saharan Africans 
among Italys estimated 1.2 million illegl migrants in I (mo( .lso thoughtwas 

to be high. Growing numbers ol' migrants from all over the world are 
seeking to gin entrance to ILurope, North America. and Australia by means 
of the a1sylim process, and those from sub-Saharan Af'rica are n exception. 

7
Stn ias been tie major soiirce of iligrin"is io ie Middle l:vthtt . Aitllotgo Snl iolia, 1l)ihou

ii. Mali, M'att1ii I a , (liaia. aid Nigcria have alsto en represenled. As loied carliCr, Suitlilese 
emnigranits illt'iideu i coliiliir"s skilled lilipower.A lrge propolrtion t" he 

'Wiit Ihe[ e ception of t it, as oIf t9( file Ot)CD ('ontiillious Repolinp Ssitemn oi 
MNli oriolln.SOt'1-, 1. dit nlol diiiiigiisih ,tib- ia i \lfinificans t'roi l e large catleig r', of' 
"oilier" ill-( i graiiis in ejither c'lr ss-nilional or individuailt ulliir) data. 

'Tie six aire Soialia, Elhiopia. (ihana, Nigeria, Zaire. aid Senegat. 
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Thc number of asylumNi seekers Irom the six principal suh-Sahara.ln African 
source cotultries" rose I'lOln 23,501)ini 1988 to 62,451) ill 1991. In 1991, 
sub-Saharan Afri,:an countries (notably Sonali. t-hiopia. and Zaire) ranked 
amolln the tol) four Or five sources of asylum st ekers in inine ot of sixteen 
reporting comltrie, Inter-gox crniental Ctisulhions on Asylum. Refugee 
and Migration Poli-cies ill Eirope. North America and A,,ustali.. personal 

Coilllltlnica.ttit0n, IN92). 

EFFEC('S 01F INTERNATIONAL MI(;RATION ON
 
A(;E ANI) SEX I)ISTRIBUTIONS
 

Data on the ac ald sex distributions of rCsident, absent, and foreign
born or foreign nati onal populatiois are available only for selected coum
tries, and discerning the effects of' intenaioa(, ,i.niration ol these aspects 
of population structlure is IOtler ciinlotiidcd by systematic misr'eporling of 

ale and ulerenui eralion of' mi in African cL.isus results (1P.RowC, per

sonal coimlunication. NQ I ). The limited data availabie illustrate mig'ration's 
effects on age aiid sex distribulions ill one c_'ountrv with high e migration 
(Lesotio). one V,ilh low inlminrat ion (Miaritaitia. and two wilh mloderate 
inntigi latio (Mal'awi and Congo). 

lesot ho 

In the case of' Lesotlto. relalively high, predominatly male emigration 
lhas affected both tile sex ralio of the population and the reported growth 
rates. Results froiii l.esoi's 19,6 census do not contain age distributions 

i 
by sex except for abeitees, but to disaggregale total de .llre and de.(iO''t1

populations by Cex for both the 1976 and tile 1986 enumeratlions. As can be 
. en in Table 8-18. 12.5 percent of the total population was absent from the 
country at the 'ime of tile 1976 census. The sex ratio (males per female) of 

the de jure population \%as 0.93, whereas that of the de.[ic'to population was 
(.76. rel'leclmic substantial mllalc Ili'ation to SouLh African mine work. 

Indeed. the sex ratio of absentees was 5.48. 
Inl 1986. by whichlime .Tporttvnities for labor lligration 1t South Af

rica had contraCted eVeil nre ra'pidly for males than for fenales, only 8.) 
percent of the 1c' jilt-(, population was absent. While the de Jure sex ratio 

tilDe lie poulation inctldes itiose pre,cnt it the ime l' ermiiiratioi, pts ihose residents 

who w.,ere temporaril Otulside ihe country; /v'I/ftto ippulaticn incitldes oiily thmse present at 
elulieraioli. The ditere ce hemcCn the i ,t is tIhe number ol" ahseiiec,, who arc dfined as 

persons awa froum Lesolho continutously 'r less ihan live years (l.escith,. 1997:1,2). 

http:suh-Sahara.ln
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Age Group
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5 
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Population in Thousands 

FI(iIRE 8-I Age-sex disiribution of absentees. SOURCE: Government oflIesotho 
(I989). 

renlained constant, that of the de/tico population rose slightly to 0.8 1, and 
the sex ratio of1 absentecs declined slightly to 5.29. The age and sex distri
bution of, absentees shown il Figure 8-I is clharactCristic of countries with 
high male enigrationl. 

Chan-es in levels of emigration may also aflect population growth rates. 
Inl Lesolho, the intercei,sal growth rate of tile h' jure population rose from 
2.29 to 2.6.3 hetween I970 and 1986, a patterni tha1t th_ census report ol 

preliminary results ,lic-culates -could he attrihuted to constant fertility over 
time, coupled with declining niortality" (Lesotho. 1987:3). However. al
though tie reported total ferlility rate (TFR) changed little between 1965 
and 1988 (from 5.8 to 5.7), and infant mortality decreased (froml 142 to 98 
per 1.0( live births) (World Bank. 1990:230.232). the contribution of de
clining iale micralion to maintaining high fertility cannot he ruled out 
without firlher anailsis. It is clear that plub!ished rates of population growth 
slhould he interpreted \ith caution in cases ol1substantial einicrtiiion. Cal-
Culationls conducted for this chapter indicate that the 1eiWlo (i.e., resident) 
I)Opultio alone grew at tile rate of 3.1 percent per year: however, it is the 
de june rate of growth (2.6 percent per year) that is published (Lesotho. 
1987: World FBank, 1990:228). 
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Maurita ia
 

Foreign nationals' were a relat'vely low proportion of Mauritania's 
total resident population (2.1 percelnt,. and their effects ol aggregate sex 
and age distributions were correspondingly small. As shown in Table 8-19, 
the foreign population waIs ipredominantly male in Jl but the 0- to 14-year

old group. rellecting the migration of men (some with families) who caine 
principally fr-on Senecal. Mali. and Guinea for work in Mauritania's urban 
areas. As is typical fi countries with male labor iloigcratiol, the sex ratio 
was highest (1.73) aiiioncl f*oreitcni ,aued 15-59. substantially higher than 
aion- Manritanians of' the same ace (0.89). 110V ,ver. becalSe of their 

small numbers, rnicrants had liltl el'ecl onl the scx ratio of the total poptil.
tiol. raisilc it oly' by ().111 ill -1'group.pOintl any 1ge 

lor peopl: under (0.thlere were notable differelces ill age distribution 
between loreicOll nationals and Nl;uritatnianls. Children dced 0-14 years \were 
32 percent ol the foreign population, but -14 percelt of tilenative horn. 
Relatedly. adults 15-59 \'ars of ace were more than 65 percent ol tile 

former grouL. but slig tl less than 50 pJercctt ll tihe latter. These differ
enaces \wele ret'lected llost harply inithe dependency rltios,2 which were 
53.2 and I0.6 illthe I'ricigm anId natitinal populations, respectively. The 
presence of" loreign nationals hild little demonstrable effect ol time age dis
tributito of Nlauri tania's total population. The prepoimderaince of working
ace nirants raised time proportion of all residents 15-59 y'ears by only 0.3 
percentage point. llowever. iniorants did serve to lower the dependency 
ratio of'"le ttal pop0l1ulation h\ 1.3. 

Ma law i 

Malawi had a moderately li di proportion of Foreign horn inlthe tota, 

population (5.2 ipercent) as of ti-:1977 census, although this proportion I'll 

from 7.3 pelcent inthe 1966 census. it decline that coinlcided with a decel

eration of the Cointry's average annual per capita GNP growth rL'.te (World 
Bank. 1989:221). The case of Malawi illustrates that the elfects of migra
lion oil sex and age distri but ions will depend greatly on the composition of' 

SlcFreini national. lather ihan li eiwI-l-hirn. ptpullion is recorded i ,M,,auritania's t977 

cenm'.1s re,,tltS.hiCf i1 lhfIle(I ia k tlurei n at Mauri[aniall nationals hy se\ n1t1+ lor 

ltroad al ,..'lLtilP. 

12t e U lc'flCIC'nldC ali i ' l calCIlticd the ,itit el" pelo ll ill ti 'dcl'e it]cl'"nfvtl tis 


ge (le' O ini.s 5 tant Illurlchlln I, di\ ide h\ tile Illlmter of rso s i tile "ec ollonlicafly 

plifructive'' iae, (5 i (-I \cai,. muiti \ 1 .l t ecaise Mailihuiia. iand ('tongoiedbtt )it "lNala i. 
agi!u'iie ifatl 1) lr d aiIc guoups. tiled eleindeilcylilicis ,tlnillTalttes ,-f 8-21. 

1
) iltrough 

l1"CalCilacd Iila ,isi lilf fittieiif iilintCr. 

http:cenm'.1s
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that migration. In contrast to Mauritania (and with the exception of those 
over 6(0 years of age)., the sex ratios of Malawi's native and foreign-horn
populations (Table 8-20) differed from one anotller only .slightly in 1977,
i'efleiting substantial female immigration or the systematic urlderenuleration 
of men in both !he native and the foreign-horn populations. These sex
ratios were virtually Unchanged frol their, 1966 vailues. altllough the pro
portion of rrants originatinfrm adjacent onullirie,. declined and tileshare from other Alfricaln countries increased (M halawi. 1984:29). This oh
servation runs counter to the frequently heard proposition that longet-dis
tan'e iliration is predo nimatly, male.
 

The preponderance of' males amngii, 
 the foreign horn aged 6) years and over is unexplained hut could resultlrom a,combinalion ofl" ae underreportiig
by felmale migrants and illale predoilinance allog earlier IlliJliinls, lollg
resident in Nialawi hy 1977. In ln caSe, thealtiougLI presence of tile
fioreign !+tuHn had no effect On the overall sex ratio off the total popiulation,
the I-rcpoinderance f foreign males aged 6(0 and Over \\as sulicient to raise 
the sex ratio of the tt al pl tilatiOn inl this age group hy 1.03. 

MalaMvi's fblti gii-bin l)O)) flat ion inl 1977 as ioiabl\ concentrated inthe Older age grotps. more so thain Mauritania 's fOrcim iatimails. Nearly
36 percent of' ih, Mala \i-born populatiomna I whereasunder tile age ol l.tle corresponding fi gire fr the foreign orln Iwa.s less hnill 1(0 percliet. This
difference was suIficient to lowr lhe to ortiOliofte he total opu1lilliOll ill
the 0-9 age group hy 1.4 percentage poiis. hhai dataA\ able age do not 
permit calctlation of dependency ratios h\ the standard aec classil'ications.but dividing the iiiitmlbCrs aged 0)-9 Ind 00+ years hV auedthose 11-59
yields approximate dependency ratios of 42.4 aiid 7(0.5 f'o the lWreign andnational poptilatitlls, respectively. This dilferential is less than thal ob
served f(+i N'LItlll lii same in
ill the y-ear. ia because of' the substantial l,

greater proportion of' Malawi's 
foreign popilatiotion (tboth male and female)
 
who were over age 6(0.
 

Congo 

During the late 19 70s and early 198ls. the 'ongo's moIderately high
rates of econotnic growth associated with oil exports and growtlh inllmanu
facturing attracted increasing numhers of' migrants. The proportion of for
eig born in the Colntry's totll resident pOp)ulation rose from 4.1 percent iin 
1974 to 5.1 illpercent 1984--a proportion comparable to lhat observed in 
Malawi in 1977. 

Ii conlrai to Malawi, where lfemale m1ligra ntls OtiiI'+ubleild mlli.es
virtualiy all age groups. 

ill 
males exceeded f'emales aniong loreigners iti theCongo ini all age groups 30 and Over (Table 8-2 1). Once again, however,

the predeminance of males had little effect on the sex ratio of the total 
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popIlattionr raisitig it by only 0.01: in no age groulp did tileelfect exceed 
0.02. 

As in other mierant-receliving countries. l'oreign nationals present in 

1984 	 were less concentrated in the younger age oulps: 23 perceni of 
pared with 32 percent of Co.,t'olese. 'iheforeigners were below age I0. co 

(47 pe'-Concentratiori of Ioreign nationals between the agcs of120 and 39 

cent) was even more pronounced than in Malawi t3) percent), possibly 

because inlgrants to lhe (ongo \ere rclative'l illore recent thosetha111n to 

Malawi. Their numbers were sufficienl to raise the ('ongo's total popula

together by slightly more than I percentagetion in Ihc.sNc age ,.21ips taken 

point.
 

As in Nlai'ai. available datla do not perlit cilculation of depetndency 

ratios bv the standatrd awe classifications. hul the 0-9 and 61)-and-over de

35.7 and 60.8 for the foreign and 	Congolese poplulapendency ratios were 
,mall ntumber of Foreigncers in thetions, respectively, and the relatively 

dependent a.ges was sufficient to !ower tihe le enICIIc1)ratto in tie total 

iou)Llation by 1.4. 

(:0)NCIUSI()N 

Based oil analysis of available census data for 35 ((Ptl of 48) sulb-

Saharan African countries. international miigranlts are estimated to average 

3.6 percelt of the total p)opulation, comparable to the proportion of foreign

ers 	 in EC countries (4percent). The actual proportion of' migrants itt sub-

Africa is quite possibly higher, however, given the prevalence of'Saharan 
clandestine movenlts. In any case. the 'true" figure i: undoubtedly dif

ferent: International migration flows in Africa, as elsewhere. are notably 

volatile. unpredictable. and hardItoimeasure. 

Eastern Africa la, been most affected by relyugee flows (principally 

from MoZan1biquc. Ethiopia. Sudan. and Somalia), whereas migration for 

employment (,1nsolle cases accompanied by f"amily illelbe rs) has been the 

major type of ,movement middle. and southern Africa.ill western, Thie 
highest concentration of migrants is ItoulLd illwestern Africa. a region that 

has also recently experienced an increase in refuCee flows. Migratitio in 

souLthern Africa has been largely temporary and oscillatory, and is still 

dominated by inovenents to South Alrica. despite that country's reduced 

,eliance on forcign mlie wNorkers. These aggregate data mask a number of 

lhis chapter have suggested that thecountry-level variations. Analyses for 

type and the composition of internlational inicration, as well as the duration 

of stay. can \'alrconsiderably bboth nationality of origin a11d country of 

destination. 
1970s, migration ofFragmentary evidence suggests that since the latc 

highly skilled workers within Africa is increasing, as tile result of rising 
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levels of education, deepening disparities oll Afl'iCilll an1d11lle1 COuntIrIIies. 
limited opportunities outside tihecoitilent. 'Thenumber of sub-Salaran 
Af'ricans seeking asyIlun illdeveloped countries of the North is growing, 
however.
 

Given the Iilmited utllr of cases I'orwhich data are available. it is
 
difTicult to dra, e'ierali,.Ible conclusioi, about tile effecls of, iliirauio oil
 
p)llaltiol a.2e alld SCx distribtioni best, call put fvorward Some
. At one 

observations to be cxaliined in furiher resrcitch. The case of I.Csotho sug

,ests that v%hcn cmieratiuni excCeds S percent of total population and is
 
Ilcavil dolmilted b\ one se\. there art. dellostr,,able fTfects on the sex
 
ratios and differential rates of grcc, till d 'n' and c /i/(-/ populations.
 

In those tilat-rcceiVit countries such IsMauritania. Malawi. and
 
tile(Colgo.ill hichl'rignr are a smnall-lo moderate proportion of total
v, cl 

population. the efTects of uneration are evident largely in mtnergrtou) differ
elices. notably in the ace distributiots and dependency ratios. In keeping
 
with Collventlial wisdom, loreiners are more concentratedl than nationals
 
ill tIleeconmtlicall\ active age utipl+, itl - ,ialhci proportions
-eitivl' 


intIledependent age groitps. ('orrepondinul\ . dependecy ratios are sic
nil'icantllwe the forcign ppltalionts---ly ismuch as 47 per 1(00Imkr amnglio 
inlMauritania. Nonetheles,,s. these dilterences appeal to have little overall 
elfecl ol the age distributions or dependetncy ratios of tiletotal population. 

t mt. the lce of a lorciplers Changest Smlall-to-modcrale proportion of I' 
tiledistribution of" population in tgiven age group by 1.4 percentage points. 
and chlanges tileo\erall dCpendcily riatio h\ 1o irrec than 1.7 per 1001). 

Sumtilarv oll'r\.ations Iasto tIe el'fects of smal!-to-moderate propor
liols of foleiolers oilsex rilios aie moli"dilTicult t, make because of 
variability inthe ,ewxcomiposition of" l'oreigni i,)Dllil':(iOliS.Inl the case of 
Mahlaxi. there was virituillv ino diT.fcrt-lnce in tIe sex ratios of Iorcin and 
national populations ill ri'ou) Iithe ('ongo and kMhturitania,any age or overaII. 

there were slbstanti:l di'fferelces between foreielners" and nationals" sex 
ratios within gi\Cli age -I'oLll)S:but only inthe c,iS2 of N1au.1ritallii WW,tile 
sex ratio of the total l'oreign poiulation si.nilicatily higher than that of 
llalionlals. It both countries, these dilfreiCtiils had little elTect on [he sex 
ratio of, tile lotal popultion: iI no"case wa, tilelitter f'igure changed by 
more than 0.02. lowever. these results might well have been different ill 
Cases such as The (kililbia or (''te d Ivoire. where f*oreillers are a rela
tively high proportion of total population and males predominate. 
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TABLE 8-1 Summary of Populition and NIigrait Stock 

tinriii Clais 
oln V ( enstls t)atll /
IDestinaltiond (alegior.'Dale' ,
t, ('lais .Africall ' ,I  

\Ve"sie i'm 

Benin Ml) IO7N) N 
Iurkina Faso LISA 1975 It 107,517 
Cie dt'voire 1%I{0 It975 N 1.137.31') 
The (;ubnia .ISA 1973 It 53.3110 
Ghana 01.1 1970I N 547.14') 
Gtlinea-lisamill 01.I 1 7') B 12.043 
(il ica ( 1A n.. --
Liberia 1t.Ol I 1974 It 47,654 
Mali LISA 1970 It 72.30m5 
Maurilania MIO 1'977 N 23.007 
Niger I.ISA n.a. --

Nigeria N1101 n.a. --
Senegal NIlO 1976 N 93.072 
Sierra L.eone ()1.1 1974 N 67.104 
Togm )1.1 1970 It 

Middle 

Angola 1I()F+ I993 It 7.892 
(ammeroonml NI\I" 1)76 I3 185.558 
("einlral A\ican Republic OIl 1975 It 41.362 
(had LISA n.i. --
Coli NIIM: 1984 It 45.7)3 
(Oabonm NI) F n.. -
Zaire O()+ I19,4 1t -

Eastern 
Itirundi Ol 1979 I3 799.12 
:hiopia 01.1 n.i. -
Kena 01.1 I17'4 It -
MIadigascar 1)tI 1975 It 1,078 
,Malkmi i O1I I177 It 281.8106 
%hM/anlbique 01.1 I980 N -
R\%alnda 01A I )78 N 36.78 
Sonmalia LISA na.i. 
"Tanania 011 I19784 N -
Ilganta 01.1 I16)9 It 4861,300 
Zambia NI lO1 I18)) It 184,742 
Zinbibwel e M0t it. 

southern 
tlols,. NI O. 1981 N 8.471ala I 
L.esotho 0IO .a. -

Namibia M)I II.a. -
Ska/ iland IO I 1976 I3 21.946 
South Africa UI 1985 It 1,404,975 

Norlieri 
Sudan 01, 19734 B1 -

Other Africa 20.581 
Total 5,267.695 

Non-A fri,.an 

1.3,275 

37,124 

1.254 
14.993 

888 
-

11.804 
4.541) 

5.11
 

-

25.7111 
8,820m 

7.338 
14.631)
 
3,221
 

5,464 

-

2,820
 
-

-

52.237 
6.938 

-
5.122 

-

-

56,114 
46,612 

-

6,886 
-

-

4,212 

462,184 

-

42,264 
839,516 

http:1.137.31
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Non-
Tolall h 

iltn2igrallt 

41.284 3.286,937 
110.681 5.517.411 

1.474.469 5.21)3.580 
54.55.4 437.636 

562.132 7.997.181 
I2.931 755.169 

... 
51.458 1.413.91) 

146.18) 0.2.18,S29 
28. 168 1.310.832 

... 
1I18.782 4.87') 103 
7,.41- 2.655.745 

I-13.621 1,817.380 

15.2311 8.18-1.770 
2) 8.6') 6.914,889 
44.583 1.699.-451 

90,039 1,26),1055 
-

637.615 2')033.802 

82.851 3.945,569 

...-


157,371 15.109,560 
53.3! 5 7.5-19.71) 

288,744 5.257.554 
3'.142 11.634.858 
4.9 	II 4.788.569 

-
415.684 I7,096,927 
542.114 8.998.319 
231.354 5,430,646 

15,619 925.381 

..-


20.40) 468,074 
1.862,1 '2 

227,906 12.015,614 
35.272 1.825.339 

7.863,943 183.742,7001 

Not 
Slated 

2.779 

10.000 
31.951 

1.309 
-
-

-

.0 

-

-

724 
-5 

-

-
36.995 

-

552,3)6 

- -
-

129 

131 
765 

1.162 
-

1,047 

-

-
2,812 

-

-

466 
-

1.870,480 
4,673 

Total 
Population 

3,331.000( 

5.638.092 

6.710,000 

493.49 
8,559.3 13 

768,010 
6.20011.0)01 
1.50)3.368 

1)4) 
1.339,000 

6,710,(001)' 

105.410.01101 
4.997,885 

2,735.883 
,.5 1)11) 

8.2)1.0)))) 

7.132958 
1.781,102) 

5.200,001))0' 
1,90)9,00)l0 

1.210,001)' 
29.671.407 

4,028,54') 

43.9)0.0l)[1) 
15.327,061 

7.0)3.790 
5.5-17.461 

I 1,674,000 

4.831,527 

7,8100.OO1)0 
17.512,611 
9.543.545 

5,662.1100 

4141,01))) 

1.600.001 
1,(1{1.1))))) 

495.0010 
23,386,01o( 

14.114.000 
1.860,611 

215,643,516 

Inmigrants
 
total population)
 

1.2 

2.1 
22.0 

11.1 

6.6 
1.7 

4.0 

2.1 

2.4
 

2.')
 
7.4 

10.2 

3.1 
2.5 

5.1 

2 1 

2. I 

I.) 

0.7 
5.2 
11.3 
0.9 

2.4 
5.7 

4.1 

1.7 

5.3 
8.0 

1.6 
1.9 
3.61 

continued 

http:7.5-19.71
http:1.413.91
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TABLE X-I ('ontinued) 

NOTE: -: data unavailable. 
"Region classifications from Adepoju ( 988). 

I'Counlltrv categories from World Bank I1986): LISA = low income sncmi-arid; LI = other 

low income: NII()IF = niddle income oil eporin; NI101 = middle income oil importing: UMI 

= upper liddle incote; S1'= stmtall ptopulalion (<50),00),) 
nolel:
ll.t a.viliahke.
 

'IN = foreignl natiotial: I = foreign horn. 

Itcltdes allof North .\frica. 

1Unknokn 'reinl born classified ats"Other Africa." Includes eight countries of Conloros, 

Mauritiis, Reunioni. Saio Tomei and I'rilncipe Seychelles. Cape Verde. Eqiltorial Guinea, 

and Djibouti. 

include, I iittd Kingdom1. Belgium. France. lortugal. and other Europe. Asia (excluding 

countries ot the formri US]t): Middle Eastert countries. Ulnited Slates. Canada. 

and otIler Western lemisphere. May include African immig.rants classified is"undeternined 

'orei llers- bv some Cou ntries . Cei uses 

"Figures for toial imm'igranlts derive either from the stilm of Africani aid nttll-:,fricat imIlni

grants or front the total toret.i-botrn pop lati ont figures iniTable 8-5. l)iscrepancies betweell 

are in the cilnin "Unthese 1%%osources thlcted Iltspecified origin or residual" inTable 8-8.
 
/-iguires front llauh and Kent ( 1986).
 

JTotal populi[tio t i l9S(i for mid-I 173.fi6urestrollWirld Illank 


'1[)ata itil ini erantis b.\ctit., are tot selavaiilahle.
 
1
This figure does not include countrittes fbr %%hich immntigramt lata are not available.
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TrABLE 8-2 Stocks of Migrants by Source and Destination: Western 
Africa 

Destination Source Country 
Country and 
Population Burkina 
Abroad Blenin Faso 

Destination( 
ll'ina Fasto 1,544 

file .lloire 38,403 774,099 
Tme Gamhia ..... 

Ghana 33,447 159,299 
Guinea Bissnu - -

Liberia 51 -
Mali - 23.259 
Mauritania - 

Seneg,al - -
Sierra Leone - -
Other Al'rica' - 

ol'll populatin 3.331.000 5,638,092 
Population abroad' 

Number 75.957 956.657 
'ercent 2.3 17.0 

C6Ce 
dI'lvoire 

49.141 

-

18,301 
-

1,770 
3,917 

-

-

-
-

6,710,000 

73.129 
1.1 

'rile 
Gaambia Ghana 

-- 19,162 
- 47,431 

-

- 8,068 
- 322 
-

3,095 
4,539 1,346 

-

493,499 8,559,313 

7.634 76.917 
1.5 0.9 

NOTES: For country category, (tle olf survey. ;all data class, see Table 8-I; regional classifi
cation fromt AdepojU 11 88); -: it) recorded migrationi. 

'inknoti foreign born cla,sified a, "Other Al'rica.' Category includes the eight countries 
of Comm os. .Mauritius,. Reunion. Sao Tonic, and Principe, Seychelles. Cape Verde, Equilorial 
Guinea, and 1)jibhotli. and all of Noth Africa except Sudant. 

/'Figures include interegpional migratiol as well as fite intraregional migration shown on this 
table. 

'Countries lot listed had ito recotded imigration. 
'll)ala itot avai able. 
C~ilre, from llaub and Ket ( 19806). 

contitnued 
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TABLE 8-2 (continued) 

Destination Source Country 
Country and 
Population Guinea-
Abroad BiS!,at Guinea 

Destination' 
Burkina Fao - -
C6te dIvoire - 99,476 
The Gambia 7,176 10.442 
Ghana - -
Guinea Bisau - 5.675 
Liberia - 26,337 
Mali - 19.394 
Mauritania - 1,555 
Senegal 23.805 38.821 
Sierra Leone - 44.514 
Other Africa" 35 -

Total population 768000) 6,200,000'" 
Population abroadl' 

Number 31,016 246.325 
Percent 4.0 4.0 


Liberia 

-
3 824 

-
4.584 

-
-
-
-
-

3.213 
-

1,503,368 


11.621 
0.8 

....
 

Milli Mauritania 

23,984 
353,448 

5.478 1,779 
13,412 

1,597 
-- 9.464 

3,461 
8,872 11,294 

6,394.) 18 1,339,00(10 

413.975 22.967 
6.5 1.7 
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Sierra Other 
Niger Nigeria Senegal Leone Togo Africa" Total' 

4,515 2.122 2,301 - 3.169 1,580 107,517 
33.552 42,415 20,288 - 12,831 11,553 1,437.319 

- - 27.177 582 - 666 53.300 
15.787 55,539 - - 244.735 2,045 547,149 

- - 6,368 -. - - 12,043 
- 1,940 197 6,4411 2(13 1.051 47,654 

3,816 - 3,615 - - 8,578 72,365 
- - 17.624 - - 367 23,11(17 

- - - - 7,185 93,1)72 
- 8,209 - - - 5,353 67,164 

- _,Id 

6.701,000'' 105,000,000" 4.997,885 2.735,883 1,951.000 

59,316 245,621 81.265 7,022 262(082 
0.9 2.3 1.6 (1.3 13.4 
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TABLE 8-3 Stocks of Migrants by Source and Destination: Middle Africa 

Destination Source Country 
Counlry and 
Population Central 
Abroad Angola Cameroon African Republic Chad 

Destination' 
A ngu la ... 
Camer,,on - 12.431 28,063 
Central African IepuibtliL - 8.609 - 17,845 
Congo 6.218 1.361 7.1I 702 
Other Alica" 965 -  _
 

owtal popuatioit 8.20t0.000( 7,132.958 1.781.029 5,200,0011 
Populaion brodl
a 

Number 38.458 9,9710 19.532 46.611 
Percent 11.5 0). I 1.1 6.9 

NOTE: For couniry category, date ot survey. anid data class. Nee Table 8-I regional classifica
I;.on fronm Adepo.iu I It1988: -- :no iecorded nmigrati on. 

atnknou, foreiein boot c-lasiliaedas Otlher Africa." Category include, the eight coutliries 
of (otoros. Maui-itiuts. Reunion. Sio "loitil atnd P'rincipe, Seychelles. ('ape Verde. Etluatorial 
(uinca. and pt)jibout. and aill ol North Afric~t except Sutlan. 

hittltOtialt'Figules inlude migration as v cllas the ilitraregitonial migiltion shown iln this 
table. 
' tulnttc i liisted htl no rc'cotded imittitgraiitn. 
'Dala itt available.
 

"tieures from I laub adt Ketit (1986).
 

http:Adepo.iu
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Oilier 
Congo Gabon Zaire Africa" Toaml' 

354 -- 1,296 5,886 7,892 
1,502 729 211 2,730 185,558 
2.774 195 8.998 1.867 41,362 

-
4 

476 
9 

20,912 
-

1.081 
d1 

45,703
11 

1,909.0(100 1,200,000' 29.671.407 

71,786 1,409 79,774 
3.8 (.1 0.3 
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TABLE 8-4 Stock of Migrants by Source and Destination: 
Eastern Africa and Sudan 

Destination Source Country 
Country and 
Population 
Abroad Burundi Kenya Madagascar Malawi Mozambique 

Destination" 
Burundi ..... 

Midilagascar ..... 
Malawi ..... 
Rwanda 25,609 -... 

Uganda 40,024 119,614 - - -
Zambia - - 27,089 2,904 
Other Africa" - 77 12.997 - 197 

Total population 4.028,54') 15,327,061 7.603,790 5.547.460 11,647,000 
Population abroad/' 

Number 65,633 127.071 13,701 57.940 76,449 
Percent 1.6 0.8 0.2 1.0 0.7 

NOTES: For counitry category, date of survu.y, and data class, see Table 8- 1; regional classifi
cation from Adepoju (1988): -: no recorded migration. 

'Unknown foreign born classified as "Other Africa.' Category includes the eight countries 
of Comoros. Mauritius. Reunion, Silo Toinl and Principe, Seychelles, Cape Verde. EquitoriaI 
Guinea, and Djibouti, and all of North Africa except Sudan. 

/Figures include interregional migration as well as the intraregional migration sltown oii this 
table. 

'Countries tiot listed has no recorded immigration. 
'1Data not available. 
'Figures from Hlaub and Kent (1986). 
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Rwanida Sonalia Sudan Tanzania Uganda 

47,750 5 - 13,018g 1,825 

- - - 1.104 2.593 
161.953 - 65,240 34,398 -

- - - 16,493 -
- - - 215 -

4,831.527 7,800,000" 14,114,000 17,512,611 9.543.545 

219.7(13 5 65,959 68,416 4,900 
4.3 0.0 (1.5 0.4 0.1 

continued 
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TABLE 8-4 (continued) 

Destination 
Country and 
Population 
Abroad 

Destination' 
Burundi 
Madagascar 
Malawi 
Rwanda 
Uganda 

Zambia 
Other Africa" 

Total population 
Population abroadl' 

Number 
Percent 

Source Country 

Zambia 

-
-

-

-

-

-
24 

5,662,000 

21,168 
0.4 

Zimbabwe 

-
-
-
-
-

48,11 II 
-

9,000.000' 

147,370 
1.6
 

Olther
 
Africaa 'rotal" 

294 79,902 
1,078 1,078 

281,806 281.806 
253 36.789 

1.073 486,30(0 
10.220 	 184.742 

d ,' 



TABLE 8-5 Stocks of Migrants by Source and Destination: Southern Africa 

Destination Source Countries 
Country and 
Population 
Abroad Botswsana Lesatho Namihia South Africa Swaziland Other Africa" Totalh 

Destination' 
Botswana -- 464 521 3.807 125 350 8,471

South Africa 28.924 136.911 51,619 
 - 34.524 913,085 1.404.975 
Swaziland - - 18.678  1.213 21,946

Other Africa"  - 341 - -d _d 

Total population 941.000 1,600,000' 1,100000 23.386.000 495.000 
Population abroadl' 

Number 57.745 137,375 52.709 22.829 34.649 
Percent 6 1 8.6 4.8 0.1 7(0 

NOTE: For country category. (late of survey, and data clas . see Table 8-1: regional classification from Adepoju (1988); -: no recorded migration. 

"Unknown foreign born classified as -Other Africa." Category includes the eight countries of Comoros, Mauritius. Reunion. Sdo Tom and Principe.
Seychelles, Cape Verde. Equiterial Guinea. and Djibouti, and all of North Africa except Sudan.6Figures include interregiona' migration as well as the intraregional migration shown on this table.
 

'Countries not listed had no recorded immigration.
 
dData not availablc.
 
"Figures from Haub and Kent (1986). 

tLi
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TABLE 8-6 Stocks of Migrants in Sub-Saharan Africa by Source and
 
Destination: Interregional Migration
 

Source Region 

Easltern
 

Destination Region Western Middle and Sudan Southern Total
 

Western - () 0 0 0 
Middle 148.212" - 906 56 149.174 
Eastern and Sudan 357 138.461/' -- 29,337' 168.163 
Southern 687 8.315 1

1 236.169" -- 245.171 
Total 149.256 146,784 237.075 29.393 562,508 

NOTES: For cottntry category, dlate of' survey. and data class, see Table 8-1. See Tables 8-2 
through 8-5 for intrarepioial migration. Cell totals include all interregional migration: couti
try-1O-cotntrN migrations of more than 2.00) people are detailed in the footnotes. 

'Ithcludes 135,296 from Nigeria to Caneroon: 2,851 fronm Mali to Congo; and 2,817 from 
Senegal to (ongo. 

/'Includes 27,682 fron Atgola to Zambia: 63.))8 fromt Congo to Uganda: 1(.653 from Zaire 
to Buruntdi: 7.23) trol Zaire to R anda: and 22.96 from Zaire to Zambia. 

'Includes 28,821 j'rom iols, ;uta to Za nia. 
'1lhtclutdes 3,1)(0 frout Angola to South ,l'rica: antd 3.154 frot Congo to South Africa. 
"ItlCltudes 7.380 froin Kenya it) Sotih Africa: 30,617 from Malawi ito South Africa: 2,1)55 

from Mo/antubue to S%%aziland: 71.201') fiont Mozambique to South Africa. 3,188 froun Tanzia
nia to South Africa: 21.1141 fromt Zattibia It) South Africa: 2,375 from Zimbabwe to Botswana; 
and 96,884 from Zimbalbwe to South Africa. 



TABLE 8-7 Stocks of Migrants in Africa by Source and Destination: Non-African Immigrants 

Source 

Destination 
Former 
USSR Europe' 

Middle East 
and Asiah Atmericas' 

Undeternmined 
and Other 
Countries" 

Total 
Non-African 

\Wes.terh, 

Benin 
Burkina Faso 
C6te dlvoire 

1 h. Gambia 
Ghana 

Guinea Bissau 
Liberia 
Mall 

Mauritania 

Senegal 
Sierta l-eone 

To g o 

-

-

-

-

-

-

836 
-

-
30 

.... 

2.5h() 

30.247 

I 

7,584 

4.101 
3.(54 
3.045 

15.125 
2.054 

-

259 

5.9032 

-
4.926 

-
4.643 

301 

-

6.914 
5.979 

-
975 

-

-

-
2.808 

228 
3(18 

1.183 
763 

10.456 

-
1.254 
2.473 

888 
252 
130 

1.808 
2.488 

-

13.275 

37.124 

1.254 
14.983 

888 
11.804 
4.549 
5.161 

25.710 
8.826 

Middle 
Angola 

Cameroon 
Central African Republic 
Congo 

Zaire 

-

-
-

-

..... 

6.063 
12.552 

5.071 
-

118 
-

-

846 
1.067 

-

-

311 
1.011 
3.221I 

393 

7.338 

14.630 
3.22 I 
5.464 

Eastern 
Burundi 

Kenya 
Madagascar 
Malawi 

-

...... 
-

2.284 

38.310 

392 

10.447 
-

141 

278 
-

3 

3.202 
6.93S 

2.820 

52.237 
6.938 

continued 



TABLE 8-7 (continued) 

Source 

Destination 
Former 
USSR Europe" 

Middle Fast 
aiid Asia' America,' 

Undetermined 
and Other 
Countries" 

Total 
Non-African 

Eastern 
Mozambique 
Rwanda 

Tantan ia 
Uganda 

Zambia 
Zimbabw.e 

Southern 
Botswana 
South Africa 
Swaziland 

Northern 
S u d a n 

Other Africa 
Total 

-

-

...... 
-

-
-

-

5.341 

...... 
21 

6.228 

-

3.121 

45.073 
12.744 

-

4.985 
405.798 

-

24.236 
62S.007 

-

1.568 

10.0(19 
12.989 

-

946 
25.879 

-

1.210 
92,482 

-

1.032 
4.351 

-

776 
10.347 

-

142 
25.245 

433 

-
16,528 

179 
14.719 
4.212 

16.655 
87.554 

5.122 

56.114 
46.612 

6.886 
462.084 

4.212 

42.264 
839.516 

NOTE: -: unknown. 

"Includes United Kingdom. Belgium. France. Portugal. and other Eurkope.
hlncludes Asia. China. India, Pakistan, Southeast Asia. Japan and Middle Eastern countries. 
"Includes United States. Canada. and other Western Hemisphere countries. 
dMay include African immigrants classified as "undetermined foreigners" by some cour.tries'censuses. 



TABLE 8-8 Stocks of Migrants in Africa by Destination: Summary 

Sub-Saharan 

Immigrants African 

Destination 
Total 
Immigrantsa 

Non-
Immigrants 

Not 
Stated 

Total 
Population 

as Percent 
of Total 
Population 

Inrmigrants 
as Percent of 
Populationh 

Unspecified 
Origin or 
Residual" 

Wes!ern 
Benin 41.2a4 3.286.937 2.779 3.331.00) 1.2 41.284 
Burkina Faso 
Cine dl'voire 

110.681 
1.474.469 

5,517.411 

5,203.5) 
10.00) 
31.951 

5.6 38.01)2 

6.710.000 
2.0 

22.0 
1.9 

21.4 
(10,111) 

26 
The Gambia 54.554 437.636 1.309 493.499 11.1 10.8 -
Ghana 562.132 7.997.181 - 8.559.3!3 6.6 6.4 -
Guinea Bissau 12,931 755.069 - 768.1100 1.7 1.6 -
Liberia 59.458 1.443,910 - 1.503,368 4.1) 3.2 -
Mali 

Mauritania 
146.089 
28.168 

6,248.829 
1,311.832 

-
-

6.394.918 
1.339.000 

2.3 
2.1 

1.1 
1.7 

69,175 
-

Senegal 118.782 4,879.103 - 4.907.885 2.4 1.9 -
Sierra Leone 79,414 2,655.745 724 2,735.883 2.9 2.5 3.424 
Togo 143,620 1,807,380 - 1.951.)00 7.4 - 143.620 

Middle 
Aneola 15,230 8.184,770 - 8.2001),0(1' 0.2 0.1 -
Cameroon 218,069 6.914.889 - 7.132.958 3.1 2.6 17.881 
Central African 

Republic 44.583 1.619.451 36.995 1.781.029 2.5 2.3 -
Congo 96,639 1.260,055 552.306 1.914,.000 5.1 2.4 45.472 
Zaire 637,605 29.033,802 - 29.671.407 2.. - 637.605 

Eastern 
Burundi 82.851 3.945.569 129 4.1)28.549 2.1 2.0 129 
Kenya 157,371 15.169.560 130 15.327.061 1.0 - 157.371 
Madagascar 53.315 7.549.710 765 7.603.790 0.7 -

continued t 



TABLE 8-8 (continued) 

Sub-Saharan 
Iiinjirants African 
as 1'ecent Immigrants Unspecified 

Total Non- Not Total of Total as Percent of Origin or
 
Destination Immigrants" Immigrants 
 Stated Population Population Population' Residual" 

Eastern 
Malawi 288.744 5.257.554 1.162 5.547.460 5.2 5.1 -

Mozambique 39,142 11,634.858 -I 11.074.110 0.3 39.142 
Rwanda 41.911 -1.788.569 I.(47 4.X31.517 0.9 0.8
 
Tanzania 415.684 17.096.927 - 17.512.611 2.4 
 415.684
 
Uganda 542.414 8.999.319 2.SI2 9.543.545 5.7 5.1 -

Zambia 231.354 5.430.646 - 5.(62.0(01 4.1 3.3 -

Southern 
Bots.%ana 15.619 925.381 - 941.000' 1.7 (1.9 262
 
South Africa 1.862.192  - 23.386.000' 8.0 6.0 (4,867)

Swaziland 26.460 
 468.074 466 495.000) 5.3 4.4 302 

Northern 
Sudan 227,9106 12.015,614 I1.S70.481 14.114.0010 1.6 - 227.906 

Other Africa 35,272 1.825.339 4.673 1.860.611 1.9 1.1 (27.573)
Total 7,863.943 183.742.70 215.643.506 3.6 1.-56.732 

NOTE: Parentheses indicate negative numbers. 

"Fi eure, for total iimirants derive either froni the ,uin of African and non-African iimimirant s ITables 8-2. 8-3. 8-4. 8-5. and 8-7) or from 
the Iotal foreign-horn population figures in Table 8-15. Discrepancics het.s,een these t%%osources are reflected in the column "Unspecified 
origin or residual." 

"Becaus se'. eral countries inthe tal i)d not di stinguish Africani rom ion-African immigrants. thispercentage canno be calculated for all 
countries. 

'Total p plation figures are World Bank estimates for Mid- 9I73 from Population Grith and Policies 11986). 

http:183.742.70


-- 

333 IN7"ERNATIONAl. MIGRATION 

TABLE 8-9 Refugees, by Asylum Country, 1987, 1988, 1990 

1988 I490''Asy)llini Couilry 19987 

Western 

Benin 3.70) 3.000 800 
Burkina Faso 180 200 300 

(Uie d'uvoire 6()0 80) 270,500 
- 800The Gambia 


100 9,00 
(Guinea HB,,,au _ - 1.600 
GuJIiea - - 325.00) 

Glana 140 

-Liberia 1I10 200 
- - 10.600Mal 

I iuritana - 22,10))0 

Niger _ - 800 
Nigeria 4,800 5,10)0 5,300 
Senegal 5,60) 52)0 55,300 
Sierra Leone 20)) 100 125.000 
Togo 1,700 500 -

MIiddle 

Angola 92,000 95,700 I 1,900) 
Caneroon 7.3)) 4,700 6.90) 
CenlraI African Republic 5.100) 3,000 6.3)0 

-
Chad I ) 

Contgo 1.2)0 2,100 3.40)
 

Gallt I0) I1O( 80)
 

Zair 338.000 325.7)0 37)1.900 
Iastern and Sdttan 

I lurtLndi 76))00 76,000) 90,7)) 
Dji lh i 13.5)0 2,)))))) 67,400 
ltlhiopia 22(1,)))) 71).500 783.000 

Kenya 9),0))) 10),600 14,400 
Malam i 4210.O00 030.(100 909,000 

MNI/alnbique 500 4) 700 
Rvanda 19.0)0 20.6)0 21.50) 
Somalia 430,)00 365,)))) 358,5(0O 
Sudan 817.000 093,)0 726.500 

Tanzania 266.)) 260.20) 266.2)0 
Uganda 121.400 125.500 156.000 
Zambia 151.500i 149),000 133.95)) 
Zimobabwe 150.5)0 171.5) 186.00(0 

Souiliern 
liols ania 5.20) 2.71))) I1 
Lesothio 2,1100( 4,10110 1,000 

- 25.01101 

Stutlh Africa 180).0)) I80).000 2)01,)))0) 
Swa/iland 67.000 71700 47,21))) 

"ttal 3,41)8.130 3.914,8)0 5,215,250) 

Namibia --

N(OTE: -: no refugees reprled. 

"Includes 6.5) tha) are not accotuted for in Tables 8-10 through 8-13 because 

their source cOnnlri's are Ulnkitlln. 

SOURCE: Data fron U.S. Conmmlittee for Refugees ( 1988; 1989; 1991 ). 
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TABLE 8-10 Refugees, by Source and Asylum Countries, 1990: Western 
Africa 

Source Countrv 

Guinea 
Asyh1u Country 3issau Liberia MiLuritania Niger Senegal 

C61e d Ivoire 
The Gambia 

271,000 
800 

(hIana 
Guinea-Bissau 

8,000 

1.600 
Guinea 
Mali 
Matiritatia 

Nigeria 

325.00(0 
100 

1,700 

10,00 500 
22,000 

Senegal 5,000 50.100 
Sierra l.eone 125.0000 

NOTE: These figures exclude illierregional refugees alld refugees from unknown source coun
tries. See Table 8-14. 

SOURCE: Data from U.S. Committee for Refugees ( 199 1). 

TABLE 8-11 Refugees, by Source and Asylum Countries, 
1990: Middle Africa 

Source Couttry 

Central 
African 

Asylum Counlry Angola Repthlic Chad Zaire 

Angola 
9,500

Cameroon 6.500 
Cetral African Republic 1.200 
Congo 300 2,30)0 400 
Zaire 312.700 

NOTI-: Ihese figires exclude inlterregiotal relugees and refugees from 
lnknownt sotrce countries. See Table 8-14. 

SOURCE: Dau. from U.S. Ctmmittee for Refugees ( I)1). 



TABLE 8-12 Refugees, by Source and Asylum Countries, 1990: Eastern Africa and Sudan 

A sylum 
Country 

Source Country 
... 

Burundi Ethiopia Kenya 
.. 

Mala, i Mozambique Rwanda Somalia Sudan Uganda 

Burundi 
Djibouti 
Ethiopia 
Kenya 
Mala%.i 
Rwanda 
Somalia 
Sudan 
Tanzania 
Uganda 
Zambia 
Zimbabwe 

21.5010 

154,700 

6.100 

3.000 

355.000 
700,000 

3.500 

250 

909.01)0 

72.000 

22.000 
185.000 

80,600 

2.000 

22.300 
87.000 

10(1 
61.000 

385.00 
1.000 

1.500 

398.000 

64,000 

5.100 

2.000 

1.200 

NOTE: These figures exclude interregional refugees and refugees from unknown so'rce countries. See Table 8-14. 

SOURCE: Data from U.S. Committee for Refugees (1991). 
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TABLE 8-13 Refugees, by Source and 
Asylum Countries, 1990: Southern Africa 

SOurce Coun try 

Asylum Country Lesotho South Africa 

Botswana 1,000 
Lesotho 1.000 
SOuIth Africa I.1)00 
Swaziland 7,700 

NOTE: "l'ese figures exclude interregional refigees 
and refugees troiniiitknowi sOice coutlries. See 
T'able 8-14. 

SOURCE: Data from UJ.S. Commlnittee ftor Refugees 
(1991). 

"TABLE8-14 Interregional Refugees in Sub-Saharan Africa, 1990 

Source Region 

Eastern 
Asylun Regitn Western, Middle ait.I SidaniI Southern 

Western 5.200)"01 
Middle (i -- 63. 100' 2.401)( 
Eastern, and Sudan [1 158,9011' - 8.20(1' 
Sotlhern, I 2.5,0)0/ 239).50W 
Total I I H89,1)0) 302,60))) I (,600 

NOTE: Cell totals include all interregional ligarilion: culllilrV)-lt-cotintryi), migratils of 2,000 
or More rel'utgees arc detailed inthe olllltntes. 

'Includes 3.301) fIron (had to Ni,'eria.
 
h'Includecs 5.)10) to Rteptblic'; 1)l.000( Iron, Ilurundi itoZaire:
Iroun.utldan ('tnlral Alrica, 

12,(l0 f(rout R sunda to Zaire: 32.00) 'rot, to Zaiie: and 4.00)Iron, Ulanda it)Zaire.Sudan 
I n'lides 2,100)) flrot Sou)h Africa to Aitola. 
' 1lCtides 10.001)101 Zaile to lluruiidi: 10,(0010 Z;ire i Taizania: '8,(000 1roti Angolafront 

to Zanhia: ),00) frolnZaire to Zailbiai; 20.0))) troti, Chad to Sudan,; ald -111) f'rotZaire to 
SLdiln,. 

'I'itcltes 2,)(0 trot,, Sout)h Africa to Iganla aiid 3.51)0 Sotih IoZambia.lin tfri'.'i 

IAII of tlese riugees are froinA,,gla Ip to ,ilia.
 
*liltudes 2)0,00) 'roNi tlon Mo/inatbiqtll to Swazilaind.
Mi/;illiiue to Stlh Alrlca atnd 39,5)0 

SOURCE: Dala front U.S. Conmntittee for Rellilees (1l)99l) 

1



TABLE 8-15 Foreign-Born Population in Selected Sub-Saharan African Countries 

Ftorcign- lon population 

Proportion Sex Ratio 
Reference Total of Total Male to 

Countr or Area Date Population Total lPpulation .Male Female Female 

Western 
Benin 1979 3.331.000 41.284"1 1.2 21.268 20.016 1.06 
Burkina Faso 1975 5.638.001 I l1.6,l 2.1 52,854 57.827 0.91 
C6tcedvoire 1975 6.71011.011 1.474.469' 22.o 874.073 600.396 1.46 
The Gambia 1973 493,00(10 54.554 11.1 33.334 21.220 1.57 
Ghana 19711 8.559.00(1 562.132" 6.6 323.978 238.154 1.36 
Guinea- Bissau 1979 768.000 12.931 1.7 6.471 0.460 1.100 
Liberia 1974 1.503.111(1 59.458 4.0 35.759 23,699 1.51 
Mali 1976 6.395.110(0 146.089 2.3 73.458 72.631 1.01 
Mauritania 1977 1.339.1111 28.168" 2.1 16.48S 11.6810 1.41 
Sierra Leone 1974 2.735.011 79.414" 2.9 48.336 31.0-1 ", 1.56 
Togo 1970 1.951.0111 143.620 7.4 69.294 74.326 1.93 

Middle 
Cameroon 1976 7.132.0011 218.069 3.1 12(1.442 97.027 1.23 
Central African 

Republic 
Con o 

1975 
1984 

1.781.000 

1.909.0100 
44.583 
96.639 

2.5 
5.1 

21.844 
47.797 

22.739 
48.842 

(0.96 
0!.98 

Eastern 
Burundi 1979 4.028.011 82.851 2.1 42.147 41.714 1+04 
Kenya 1979 15,327.0(111 157.371 1.0 82,298 75.073 1.10 
Malawi 
Mozambique 

1977 
1981 

5.547.01111 
11.674,0001 

288.744 
39.142"1 

5.2 
0.3 

140.421 
19.759 

148.323 
19.383 

(0.95 

1.02 
Rwanda 1978 4.832.11110 41.911"1 0.9 21.411 20.510 1.04 

continued 



TABLE 8-15 (continued) 

Foreign-Born Population 

Country or Area 
Reference 
Date 

Total 
Population Total 

Proportion 
of Total 
Population Male Female 

Sex Ratio 
Male to 
Female 

Eastern 
ranzania 

Zambia 

Southern 
Bots,.ana 

South Africa 
Swaziland 

Northern 
Sudan 

1978 

1980 

1981 

1985 
1976 

1973 

17.513.1001 

5,662.000 

941.00(0 
23.386.000 

495,000 

14.114,0001 

415.684 

231.354 

15.619" 

1.862.192 
26,461 

227.906 

2.4 

4.1 

1.7 

8.0 
5.4 

1.6 

219.188 
121.436 

8.788 
1.209.967 

12.554 

113.028 

196,496 
109.918 

6.831 
652.225 

13.9(06 

114.878 

1.12 
1.10 

1.29 

1.86 
0.90 

0.9 

'Cla.sified as foreign nationals, not foreign born. 

SOURCE: Data from United Nations (1989a). 
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TABLE 8-16 Sub-Saharan African Source Countries. 1990, Ranked 5y 
Refugee Stocks 

Percent of Cunululative 
Source Country Region Number ToaI:, Percentage 

Mozllhique Eastern 1,427,500 27.4 27.4
 
Ethiopia Eastern 1.064,400 20.4 47.8
 
Liberia West rn 729.8(10 14.0 61.8
 
Sudn Northern 499,100 9.6 71.3
 
Somalia Eastern 448,600 8.6 
 79.9 
Angola Middle 435,700 8.4 88.3 
RN%anda Eastern 203,900 3.9 92.2 
Burundi Eastern 186,200 3.6 95.8 
Maunritania Western 60,100 1.2 96.9 
Zaire Middle 50,700 1.0 97.9 
Chad Middle 35,200 0t.7 98.6 
Senegal Western 24,490 (0.5 99.0 
South Africa Southern 20,000 0.4 99.4 
Uganda Eastern 12,30(1 0.2 99.7 
Guinea-Bissau Western 5,000 1.I 99.9 
Kenya Eastern 3,5(1(0 (.1 100.0) 
Lesotho Southern 1,000 0.0 l(10.0 
Niger Westetni 500 0.0 100.0 
Namibia Southern 300 (. 100.0 
Central 	African 

Republ ic Middle 0..0300 100.0 
Malawi Eastern 250 0.0 100.0 

Other 	 6,500 

Total refugee population 5,215,25(1 

"Source country not specified. 

SOURCE: Data front U.S. Committee for Refugees (1991). 
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TABLE 8-17 Sub-Saharan African Asylum Countries. 1990. Ranked by 
Refugee Stcks 

Percent of (untilulative 
Asylum Country Region Number Total Percentage 

M lit'si Eastern 909,000 17.43 17.43 
Ethiopia Eastern 783,0(100 15.01 32.44 
Sudath Northern 726,500 13.93 46.37 
Zaire Middle 370,900( 7.11 53.49 
Somalia Eastern 358.500 6.87 60.36 
Guinea Western 325,000 6.23 66.59 
Cite d'lvoire Western ?70,510 5.19 71.78 
Taniania Eastern 266,200 5.10 76.88 
South Africa Southern 201,000 3.85 80.74 
Zimbabwe Eastern 186.000 3.57 84.30 
Uiganda Eastern 156,000 2.99 87.2) 
Zatbia Eastelrn 133,950 2.57 89.86 
Sierra L.eone Western 125,000 2.40 92.26 
Burtdi Eastern 00,700 1.74 94.0(1 
l)jibouti Eastern 67,400 1.29 95.29 
Senegal Western 55,300 1.16 96.35 
Swaziland Southern 47,2(10 0.91 97.26 
Nam ibia Southern 25,000 0,48 97.74 
Mauritania Western 22,0110 (.42 98.16 
R anda Eastern 21,500 0.41 98.57 
Ketiya Eastern 14,400 0.28 98.85 
Angola Middle I1,900 0.23 99.07 
Mali Western 10,600 1.20 99.28 
Glalla Western 8.000 (.15 99.43 
Cameroon Middle 6,909 (.13 99.56 
Central African 

Republic Middle 6,300 (.12 99.68 
Nigeria Western 5,300 1.( 99.79 
Congo Middle 3,400 0.07 99.85 
G(lintea-Hissau Western 1,600 0.03 99.88 
Lesotho Southern 1,((0 0.02 99.90 
Botswana Southern 100) 0.02 99.92 
Benin Western 800 0.02 99.93 
The Gatnbia Western 80(1 0.02 99.95 
Niger Western 800 0.02 99.97 
Gabon Middle 800 0.02 99.98 
Mozambique Eastern 700 0.01 99.99 
Burkina Faso Western 300 0.01 100.00 

Total asylum population 5,215,250 

SOURCE: Data from U.S. Committee for Refugees (1991). 
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TABLE 8-18 Lesotho Population: 

Characteristics 1976 

h jure polpulation 
Total 1.216.815 
Male 587.348 
Female 629.467 

Dc fil,'o population 
Total 1.064,188 
Male 458,260 
Female 605,928 

S ."i'ai (iale to 
femtale) 
)e jur 0.93 
)(. fillto 0.76 

Absentees 
Total 152,627 
Male 129,088 
Female 23.539 
Percentage of 
total de ill ' 
populalion 12.5 

Intercenstal growth rate 
I) ire 

IX' bib 

SOURCE: Daa fr.m Lesotho (1987). 

1976 and 1986 Censuses 

1986 1976-1986 

1,577.536
 

7601.472
 
817.064 

1,443.853
 
648,021
 
795,832
 

0.93 
1.81 

133,683
 
112,451
 
21,232
 

8.5 

2.6 
3.1 



TABLE 8-19 Mauritania Population: 1977 Census 

Forejgn Nationals Mauritanians Total 

Age Male Female Total Male Female Total Male Female Total 

Number 
0-14 
15-59 
60+ 
All ages 

Percentage 
0-14 
15-59 
60+ 
All ages 

Dependency ratio" 
Sex ratio 

(male to female) 
0-14 
15-59 
60+ 
All ages 

4.440 
11.642 

406 
16.488 

15.8 
41.3 

1.4 
58.5 

4.592 
6.745 

343 
11.680 

16.3 
23.9 

1.2 
41.5 

9.032 
18.387 

749 
28.168 

32.1 
65.3 

2.7 
100.0 
53.2 

0.97 
1.73 
1.18 
1.41 

300.797 
307.481 

33.553 
641.831 

23.0 
23.5 

2.6 
49.0 

278.909 
346.015 
43.907 

668.831 

21.3 
26.4 

3.4 
51.0 

579.706 305.237 
653.496 319.123 

77.460 33.959 
1.310.662 658.319 

44.2 22.8 
49.9 23.8 
59 2.5 

100.0 49.2 
100.6 

1.08 
0.89 
0.76 
0.&6 

283.501 
352.760 
44.250 

680.511 

21.2 
26.3 

3.3 
50.8 

588.738 
671,883 

78.209 
1.338.830 

44.0 
50.2 

5.8 
100.0 
99.3 

1.08 
0.90 
0.77 
0.97 

"Calculated using 0-14 and 60+ as dependent age groups. 

SOURCE: Data from Rdpublique Islamique de Mauritanie (no date). 



TABLE 8-20 Malawi Population: 1977 Census 

Foreign Born \1ala ian Total 

Age Male Female Total Male Female Total Male Female Total 

Number 
0-9 
10-19 
20-29 

30-39 

40-49 

50-59 
60+ 
All ages 

13.635 

27.242 
23.184 

17.075 

15.222 

.3.803 
30,261 

140.421 

13.928 

26.461 
27.410 

19.519 

17,725 

15.159 
28.122 

148.323 

27.562 

53.702 
50,594 

36.595 

32,946 

28.962 
58.383 

288.744 

925.587 
528.545 
376,265 

260.218 

185.219 

116.107 
141,131 

2.533.771 

055,477 

531.002 
4611.438 

286.8 8 
204.S1 1 
132.955 
152,844 

2.724.485 

1,S14.063 

1,059.547 
836.703 

547.107 

39)100 

249.762 
293.975 

5.258.256 

939.221 

555.786 
399.449 

277.293 

200.44)) 

1301.610 
171.392 

2.674.192 

969,404 

557.463 
487.848 

306,408 

222.6)6 

148.113 
180,966 

2,872.8018 

1.908,626 

1.113.249 
887,297 

583.701 

423.046 

278,724 
352,357 

5.547.000 

Percentage 
0-9 9.7 9.4 9.5 36.5 35.1 35.8 35.1 33.7 34.4 
10-19 19.4 17.8 18.6 20.9 19.5 20.2 20.8 19.4 20.1 
20-29 

30-39 

40-49 
50-59 

16.5 
12.2 

10.8 
9.8 

18.5 
13.2 

12.0 
10.2 

17.5 
12.7 

11.4 
11.1) 

14.9 
10.3 

7.3 
4.6 

16.9 
10.5 

7.5 
4.9 

15.9 
10.4 

7.4 
4.7 

14.9 

10.4 

7.5 
4.9 

17.1) 
11.7 

7.7 

5.2 

16.0 
10.5 

7.6 
5.0 

60+ 

All ages 
21.6 

100.0 
19.0 

110.0 
2(.2 

100.0 
5.6 

100.0 
5.6 

10(0.0 

5.6 

100.10 
6.4 

100.0 
6.3 

100.0 
6.4 

100.1 

continued 



TABLE 8-20 (continued) 

Foreign Born Malawian Total 

Age Male Female Total Male Female Total Male Female Total 

Dependency ratio" 

Sex ratio (male 
to female) 
0-9 
10-19 
20-29 
30-39 

40-4t 
50-59 

60+ 
All ages 

42.4 

0.98 
1.03 
0.85 
0.87 

0.86 
0.91 

1.08 
0.95 

70.5 

0.97 
1.00 
0.82 
0.91 

0.90 
0.88 

0.92 
0.93 

68.8 

0.97 
1.00 
0.82 
0.90 

0.90 
0.88 

0.95 
0.93 

"Calculated using 0-9 and 60+ as dependent age groups. 

SOURCE: Data from Malawi ( 1984). 



TABLE 8-21 Congo 1984 Census Results 

Foreign Born Congolese Total d. Jure Population 

Age Male Female Tial Male Female Total Male Female Total 

Number 
0-9 10.279 10.646 20.925 294.671 292.358 587.029 304.950 303.004 607,954 
10-19 5.615 7.265 12.,81 219.249 224.341 443.590 224.864 231.606 456,470 
20-29 13.1131 13.379 20.410 136.757 145.582 282.339 149.788 158.961 308.749 
30-39 8.638 7.312 15.940 79.770 8Q,774 169.5510 88.414 97.076 185.490 
40-49 3.965 3.275 7,240 61.977 67.42) 129.397 65.942 7(1.695 136.637 
50-59 2.230 1.718 3.944 44.480 55.998 101.478 46.716 57.706 104.422 
611-69 1.162 839 1. 1)(I 28.7111 37.428 66.; 2 29.763 38.267 68.030 
70+ 47S 399 877 14.057 17.526 31.583 14.535 17.925 32.460 
Undetermined 555 476 1.0)31 3.575 4.430 8.(1(15 4.130 4.916 9.036 
Total 45.859 45.289 91.148 883.243 934.857 1.818,100 929.1(12 980,146 1.909.248 

Percentage 
(1-9 22.4 23.5 23.0 33.4 31.3 32.3 32.8 30.9 31.8 
10- 1 12.2 16.10 14.1 24.S 24.1) 24.4 24.2 23.6 23.9 
21-29 28.4 29.5 29.0 15.5 15.6 15.5 16.1 16.2 16.2 
31-39 18. 16.1 17.5 9.) 9.6 9.3 9.5 9.9 9.7 
40-49 8.6 7.2 7.9 7.0 7.2 7.1 7.1 7.2 7.2 
511-59 4.9 3.8 4.3 5(1) 6.1 5.5 5.0 5.9 5.5 
61-69 2.3 1.9 2.1 3.2 4.0 3.6 3.2 3.9 3.6 
7(1+ 1.0 1.9 1.0 1.6 1.9 1.7 1.6 1.8 1.7 
Undetermined 1.2 1.1 1.1 0.4 0.5 0.4 (1.4 (1.5 0.5 
Total 10(1.0 10(1.0 100.0 100.0 100.0 10(0.) 100.1 1011.1 100.0 

continmued 



TABLE 8-21 (continued) 

Age 

Foreign Born 

Male Female Total 

Congolese 

Male Female Total 

Total de Jure Population 

Male Female Total 

Dependency ratio" 35.7 
Sex ratio 
(male to female)
0-9 0.97 
10-19 0.77 

20-29 0.97 
30-39 1.18 
40-49 1.21 
50-59 1.31 
60-69 1.27 
70+ 1.20 
Undetermined 1.17 
Total 1.01 

aCalculated using 0-9 and 60 and over as dependent age groups. 

60.8 

.1 
0.98 
0.94 
0.89 
0.92 
0.79 
0.77 
0.80 
0.81 
0.94 

59.4 

1.01 
0.97 
0.94 
0.91 
0.93 
0.81 
0.78 
0.81 
0.84 
0.95 

SOURCE: Rdpublique Populaire du Congo (1984:Tables 203. 204). 
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Models of the
 
Demographic Effect of AIDS
 

Michael A. Stott 

INTROI) UCTION 

Wilh the increasingly high prevalence of the humn ininnodeficiency 
virus (0-IIV) ilf'ection, the de'astaling n1Lre ot HIIV discase, and the possi
bility of heterosexual and perinatal transmission, acquired ilmmnodeliciency 
syndrome (AI)S) seems to have the poteltlial. especially in less developed 
countries, for major delilographic and social ftects. Th disease obviously 
affects mortality, and it could indirectly affecl fertility thr',ough behavioral 

changes such as Conldom1 use. number of pt'ners. anld so on. or by causing 
the death of ien and \\olen of childbearing age. Palterns of rural-ulrban 

rnicra liOllcoUld also change if the epidemic's eff~cCl is difilerenl illurban 

and rural areas. To help Understand the polenlial effects of this epidemic. 
several different conip;ter-based epidemic models have been developed. 

They have been used for both developed and less developed countries (LDCs). 
especially African countries. These modeling efforts have the potential to 

help health polic makers understand tiledyna:mics of the epidemic, to fore

cast the burden of illness in thelfuture, and to evaluate polen'ial interven
lions. 

Ap exchawe in the popular press in 1992 illustrates the results and 

t Healt lltitolion and Disease Prevention, 
Instltie of' Medicine. Nanonal Academy of Sciences. 
Michael A. Slo ikdirector of lie)ivision h 
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policy uses (and perhaps m;.,uses) of HIV/AIDS models. IIIJine. a number 
of newspapers and magazines reported projections ade by Roy Anderon .

soi and colleagues at Imperial College in London. The New York Times 
article opened with the statement that "'popuhttions in the wvorst-aftlicted 
African countries will within 20 years switch over from their preent high 
rate of increase to an actual decrease in num1bers" (2crlez. IF,92). The 
report noted that these projections were "far gloomier than those of other 
nathematical modelers at the World Bank. the World IHcalth Organiztation 
. and the Population Council in New York" and also said that the 
f'indings were controversial because they rely on sexual behavior for which 
there are still only imprecise data. In support, however, tilearticle noted 
recent (bit aisof' then not published) pessimistic lrojections f'rom the Harvard 
School of' Public Ilcalth (Altman, 1992). Anderson was quoted Issaying 
that he hoped his projections would awaken policymakers in the West and 
in Africa to the uravity of the situation,. which he called "'the most SCious 
threat to humankind in modern times.' and he added that "'the situation calls 
l'ormassive inveslnlcl to find a vaccine.' Ile also mentioned that the 
projectios wcrc tiseul for assCssing how best to curb the rate of' infection 
Mad called for" methods to) change behavior soon but suggesled that it was 
already too late Il .,exually active people in hard hit areas. In response, an 
unnamed senior ol'ficial at the U.S. Stat l)epartment was quoted suggesting 
that investment in African family pllanning progriams was no longer neces
sary because 'the ptopulatiM is about to be decimated." 

In July, two ofl''icials from the Rockef'eller [londatioM wrote in re-
SpOIl.S thlt LN\el if*the l)rtiections were accurate, it was wrong to 'abandon 
hopes for millions of people' who were not already inlfected (Berkley and 

Ilughes. 1992h. They added that Anderson's pessimistic assu1mp1tio1s that 
there would be no chiatnge in sexual behavior in Africa might be wrong anid 
that it was unfair to single Africa out illthis way. Furthermore. hey sug
gested that fertility rates could possibly increase to oflset the loss of young 
children to AIDS and, dsCpite the State Department offficial's comment, 
suggested that family plannin . is essential where IIIV iltfection is high in 
order to empower womien to manage Iheir own fertility. In addition to the 

policy issues that this letter raises, the interchange a!so suggests that we 
nltSt coisider ho0w to validatc or otherwise assess the quality of model 
restlts, especially when they are necessarily based ol inily assumptions. 

This chapter describes the currently available models of the I IIV/AIDS 
epidCnlic and StumnI'arizes xMhat these models say about the potential futture 
demographic clffects of AIDS in Africa. It is not a comprehcnsive review of' 
the epidemiology of IIIV/AIDS or of' all modeling efforts. The chapter 
begins with a brief introduction to the epidemiology of AIDS in Africa, 
with a focus on aspects of the ef)idetic that nLust be itIcorporaeld illthe 
models. It then describes the main features of' epidemic models developed 
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to date. Somne quantitative and qualitative results of these models for tile 
African situation are described, and the major sources of uncertainty are 
addressed. 

This analysis is based. in large pait, on a United Nations/World Health 
Organization (UN/WII() publication entilled The ,A1/0S'.+piId,nic anl its/ 
Demo ruphic C'un.wquences (United Nations. 1991I. The UN/W1II report
is the proceedings of a workshop thai these lvxo organizations sponsored in 
late 1989 on niodelinlg tle demographic effect ol the A\IDS epidemic in 
countries in which 1I1V transmission is primarily heterosexual or perinatal. 
Tile report summarizes tile of eight modeling to apply theire'lorts teans 

lodels with a Common setof aissulntplions and compares tile
results. Re

ports of more rec:ent modeling efforts are also referred to.
 

EPIDEMIOI,()(;Y OF AIDS IN SUB-SAIIARAN AFRICA' 

AIDS rep-esents the late clinical stage of infection with IIIV. IlV
 
causes severe damaige to tile system, and the cou rse ofIl 11V disease
ilmmu ne 

usually spans several years. Some individuals develop an acute iltless
 
resembling mononucleosis several weeks or monilts af'er infection, but tMost
 
ilfeCted p)ersons have no other clinical sicns or symptoms for years. The
 
first clinical symptoms are often nonspecific: they could include chronic
 
diarrhea, wxeiht loss. fever, and fatigue. As the inimtie system fails.
 
however, the body becomes increasinglyisusceptible to potentially fatal conditions
 

as Kaposi's sarcoin;at and opportunistic il'ections. The clinical mani
festations of AIDS ill can be very differeilt from1 those
developilg couItries 
in developed countries because tilebackeround Inicioibioloical flra are 
d iffe rent. 

The proportion of IlIIV-infecied persons who ultimately develop AIDS 
is not known precisely becaise no cohlorls have been lollowed for much 
More thall a decLide, but the proporiion is USLi;lyt'aSSlilCd to be 10 per
cellt. (Aohort iLdies of IllV-inl'ected adiults in the United States suggest 
that abotl 15 to 2( )percent d lop AIDS within five years alnd about 50 
percent develop it within ten years. The daia for Africa are limited, and the 
incubation period may be similar or shorter because Africans are typically
exposed more f'reqeiltly to a lairer ianee- of infectious a-cents. 

IllV is tranIsmiltled in a numtber o1 ways. but priniarilv through sexual 
inlercoursc ,:ll:tI nfected iIners. throug.1h iniections with coitaimied needles 
or s.ringes. thro igh the admiinistiation of inl'ected blood or blood producls,
perintally from nother to child, and possibly through breasifeeding. Esti
lates of the proability liat IIIV will be transmitted throtlh of theseilly
, 


BI:sed on Chin (I9911 and Anderson ci al.1991 h. 

http:throug.1h
http:Si'fl-5,tI.AN


353
IODELS OF le l)IO;RI'III( I:71t-1ET 01lS 

routes and of the efficiency of transmission vary substantially. In1Africa, 
the high prevalence of' sexually transmitted diseascs (STDs) with genital 
ulcers and tileotherwise high inifections disease burden are thought to in
crease tileel'icienLv of' HIV tralnslission. Individuals becole infectious 
after they are themselves inlfctled ald rellain so for the course disof tile 
ease. Some evidence sticeests. however, that individLls have al initial 
burst of, infectiousniess sooin alter they are theniselves inl'ected, the level of 
infectioLisness sLbhsides, and Ihlleit graduail,' increases is tile concentration 
of' IIIV increase s in the blood. 

The World Ilealli Organization has described three distinct epidernio
logical palleins of IIIV/AIDS. and the countries of* sub-Saharan Africa are 
known as "paitern II'" countries: IIIV inlection and AI)S are found prillia
rilv in sexually actiVe hCteroSexUals. B' the end of tileI98(s, tileIIIV/ 
AIDS epidemic appeared to be most severe illiniddle and eastern Al'rica, 
extendine into sevcral adjacent countries. Most ol tie cases ill areasthese 
are infected wilh IIIV-1. the forl of' the virus Most prevdent in much of' tlhe 
world. An apparently less Of"tileiatlhogeietic f*orml1 virus, IllV-2, has been 
'oulid illwestern Africa, bul at lower prevalence levels. 

The IIIV epideiic seems to be concentrated in tilecities of Africa: as 
mai' as 5 to 'i0 percent of inf'ants bori in these areas, on average. are HIV 
jmshti'C. Chin (1991) estimates that IIIV seroprevalence aillong sexually 
active adults in urban areas is 20 to 30 percent, ahout 10 tiies that in rural 
areas. Rural areas alone heavily traveltl roads, however, tend to have 
higher rites. All told, the World Ilealth Organization (1 992) estimates that 
8 million people in suh-Saharan Africa are inf'ected with !IV. 

PIURPOSES ANI) TYPES OF HIV/AIDS NIODELS: 
GENERAL. CONSIDEI ATIONS 

IHIV/AI)S models have been developed for several pLrlpOs.S, and these 
purposes have deterutined tile structure and capabilities. The primodels' 
mary purpose of' soel models is to l'orecast the effect of' tileepidemic ill 
Order to plan a,response or perhaps to warn policvniakers of' the conse-
IueIces of inatiiol. The 'o'eCasts could he eilhcr short termlh (a fe'w years) 
or lon1 term I '\ decades oirmore). Other models have as their primary 
pilrpose the assessment of possil!e intelrventions and their implications for 
policy. Sich Models explore, I'oinstance. the relative effect of' changing 
sexual behaviors Such its number and choice ofipartners, tilelse A condoms, 
an1d i scieelilg of blood. A third understandingroup of' models aills alit 
tileelideic's dlynalics for the lulpos.s Of interpreting epideniological 
data, understanding biological aspecis of IIIV disease and transnlmissiotl, and 
making policy recommendations for disease control. 

Reflecting lie disciplines of' the modelers as well as the different rea
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sons tor constructiing the ioldels, a wide variety of approaches have Cbeen 
taken. In order to compare these alpproache s, it is helpftil to characterize 
the models inl termls of their "state variahles'" and "dynamics.'' 

State variables summarize the state of the epidemic at any instant. They
usually represent the number of people (and sometimes couples) inl certain 
groups who are tInilf'ctd. haivC IlV inlfedion, ha\ve AIDS.or These 
groups are usually chosCn to incraCIsC the IhomtogcnCily with regard to risk 
of'tIIV infection within groups and to ma.ximiie differences with regard to 
risk across groups. In the IIIV/AIDS models, the categories are generally
defined by combinations of agc and sex: risk-related practices such as sexual 
patterns, intravenous (IV) drug use, and so oi: iral-urban residence: pres
ence of STDs: and (ther variables. 

The models' dynamics are the mathematical rules that detlermioe how 
the state variahbles change over time. Some of these rules relate to the 
infection process and the natural history of the disease, and others relate to
changes in tihe risk-relatedChehaviors and to popuLation dynamiiics unrelated 
to AIDS. A nmodel%,dynamics are usually specilied through Inathelalical 
equations. The forn of Ihesc equations defines the structure of the model, 
and the constants in these eqtitions--the model's parameters-adapt it to a 
given popuiation. 

In dCvCloping ItlV/AIDS Models, sCveral choices noLISt he made. Per
liaps the most importiani is the degree which modelIo the uses stalistical 
extrapolation or attempts to colstruclita realistic representation of the bio
logical anid behavioral patterns thait unlderli tihe epidCiic. 

Sttililical models are based oilmathematical extrapolations-perhaps 
cotuplex-of trends in IIIV or AIDS licidencc. These models have a rela
tively Small liUtu1ber of state variables, and these variables usually corre
spontl to the calegories in which IIIV!IAIDS cases ,ire reported in surveillance s\slells. Their dynaniics are specified mathemalically with rel'erence
 
to hisioical tie d., IallICr than 
 eeflecting epideniological or behavioral fUlIlcliols. 
Statistical models tenl to he simple, and (subject to data quality constraints)
olle call easily assess how ".ell the model has worked in the past. There is 
never asslirance. howCver, ht.ll historical trends will continue in the fllture. 
Furthlierml'llore. these models oiTer no possibility for evaluating behavioral 
interventiions. 

Epidemic models. on the other hand. specify biologically and hehavior
ally realistic dyinaiimics and, therefore, iList employ relatively largea num
ber of sale variables to reflect differeices in behavior and disease stalus in 
tilepoplition. The dynamics of' these nodels reflect the epidemic process:
'oi instance, the number of new IIIV infections in a given period is com

nionly a functinton of both the nutmber of infectious individuals (based on 
past infections, the natural history of I-IIV disease, and other biological and 
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behavioral asSuniptiols) and the ni1tlltber 01 susceptible individua:ls (based 
on demographic trends and behavioral assumptions). 

Because of' their more realistic dynamics, epidemic models can be used 
to explore the effect of the ItIIV/AIDS epidelic in finer detail than stalisti
cal extrapolation models. The',' can also be used 1t evalate possible behav
ioral and other inlerventions, Epideimic models, however, make foriidable 
demands on the available data. "l'11 mnodeler mlUsl make a large nulber of 
assumptions aboul the paralelers ihal specify the model's dynanics. Ini
tial values are needed for the number of people in a lrge and complex set 
of groups. As a resuilt of the colplexity ol epidemic iiodels. it is ofteti 
difficult to \,ldOC the forl of Model .)r its results, or to estiliiale the 
parameters i-.:ed to adapt a inL I1to 1Oien countr' , Sitlalion. 

Modelers face a nuLber o1 olier choices ill constructini IIIV/AIDS 
models. The unit of analysis. for instance, can be the entire population (for 
extrapolation models), subgroups \within it (with difTering degrees of disag
grecT2.ti l), couples. or individuils. 

Models differ in teris of their degree of disaggregalion by detnographic 
factors, risk oroups, geograplhy, an soO lortl,. and in !he inclusion of bio
logical, behavioral, and policy variables. More disaggcreation is thought to 
make the models more realistic, and permits the evaluation of' more coin
pcx and targeted interventions. l)isa-gregation. however, tends to increase 
data demands for paranieter estimation in anl almost gecometric fashion. 

Models also can be specified as deterministic or stochastic. In deter
ministic mnodCls, file state variables are conlinuous variables representing 
the number of individuals in each p)opuiltion category. The model dynan
ics consist of equationis that describe how the numlber of individuals in each 
category changes over tinie, given the model parameters. The state vari
ables ill stochastic or nticrosinml:ition models describe the delographic 
characteristics, risk-related behavioral characteristics, and infection/disease 
stalus of each of a finite iumber of discrete inidividuals. The dynamics are 
expressed in probability stateinents aboul the possible changes in any individual's 
characteristics. NIicrosinnilation niodels cali offer more flexibility in speci
fying complex behavioral patterns and interventions, but they a e frequeitly 
more computer intensive and the results can be more difficult to interpret, 

EXISTING I-IIV/AII)S MODELS 

As already noted, a wide variety of IIIV/AIDS models have been devel
oped. Allhough they differ on a inuber of dimensions, they can be catego
rizel inl three major groups: statistical extrapolation and -back-calculation" 
models, models that represent tie biological nature of tIle epidemic, and 
demographic/behavioral tiodels. 

http:grecT2.ti
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Statistical Extrapolation and Back-Calculation Models 

Some of the more prominent AIDS modeliii elfTorts in the United States 
and other developed countries are based on statistical extrapolatioi of the 
numb," of AIDS cases reported to surveillance systems. The earliest pro
jection of AIDS in the United States published by the Centers for Disease 
Control (CDC), for instalce, was based oii polynomial extrapolation of 
AIDS cases reported to the CDC's surveillance system tMorgan and Curran, 
1986). Similar projectionls. relying on :Imore complex mathematical form. 
were published b1 Ilyman and Stanley 1988). 

The method knlown as back-calculation, developed by 3rookmeyer and 
Gail (1988), uses the same AIDS case data but brigis in additional informa
lion on the latency distribulion-the time betwxeen infection with IllV and 
onset of the f'ull clinical manilfestations (if AIDS. It is based on the rela
tionship among tile cuLulative number of new infections at time t. 1M: the 
Ceunilllative number ol' new AIDS cases at time t. A(t): and 'le incubation 
distribut ion of duration from iinfection to AIDS, g(.\. The relatiotiship is 
given by the ollowine equation: 

At)= - N) ,(x)dx . ( 1) 

By using surveillance estimate., of' A t) and estimates of g(x) based on epi
demiological studies. this equation can he solved for the unknown 1(t) to 
yield estimates of the nm ber of people irifected with I-IIV in the past. With 
additional assumptiols the model can yield estimates of f'ture 1-IV preva
lence and AIDS incidence. 

The strengths of this approach are that additionml biomedical informa
tion on tie latency distribution is used and that a move biologically realistic 
model isdeveloped. Using the back-calh:ulation model, for instance, Brookmeyer 
(1991) and others have shown that the number of new IIIV infections in the 
United States peaked in the mid-1980s, but that the number of' AIDS cases 
will not peak until the mid-1990s. Another analysis using this model has 
looked at the possible efl'eci that AZT has had ol AIDS mortality (Gail et 
al., 1990). Despite the additional complexity. however, the back-calcula
tion model does not geacrallv provide for estimates of' the eflect of f'uiture 
behavioral intrventions. 

hi the United States and , extrapolation atid back-calculatiollEurop)e. 
methods have b:eon used to project the epidenmic in the population as a 
whole and in subgroups that correspond to tile suandard gr-Oulings in the 
CDC AIDS surveillmnce s\,sle homosexual lell. IV drne Users, and so oil. 
They are generally not suited for less developed countries, however, be-
Calse they rely heavily on complete andl accurate AIDS case reporting, 
which few LDCs have (Chin and Lwanga, 1991). 



357MOI)ELS OF MIE IEMOGRAPtlIC I' AIDS 

Epideimic Models 

Epidemic models employ a more realistic representation of' tilenatural 
history of IV disease and its modes ol translission, hul have relatively 
few behavioral variables. 

Brotuard (1991). for instance, has developed a renewal model analogous 
to a stable population mlodtel in denography. This model can be expressed 
illterms of three variables. The state variable I() is tilenumber of new 
Il 1\ infeclions inthe population at time 1. In stable population theory, this 

isanalogous to tilepopulation born in year t. Blrouard defines S(d) as tile 
pribalbility of surviving \witllout developing AIDS for d years after IIIV 
infectiol. This is analot ous to the life table survival I'unction ItI. Finally, 

/i6)Ad is defined aS the 1Lllbhe"r of infections that1l OCCur in the time interval 
Id. d + AI Ithat are attributable to a person wlho has been infected for d years 
(illthe limit as A coes to /elo. 'lhis is similar to an age-specific fertility 
rate. The dynamics of the nodel are specified by the equation 

it) = fu -d/(I d) S(d) dd. (2) 

When combined witi a similar renewal model Ifor tileentire population, the 
nodel provides a full representation of an lIlV/AlDS epidemic. 

One benel'it o1 this mnodel is that itprovides mathematical expressions 
for critical relationships in the epidemic. For instance, itcan be shown that 
the net reproductive rate of' the lIIV-infected population is 

(3)

RIu= I /(()S(d) dd . 

With various sinplif'ying assumptions. Brouard is also able to describe tile 
initial ro Ilhrate of the epidemic and its long-run behavior when itcomes 
to equilibriuml with the base lpopLtlation. 

Artzrouni (1988) has developed a more elaborate version of this model 
by distinguishing three iutually exclusive stales: healthy, inf'ected and 
ismptoinatic. and s'mptomatic. Ilhis model, tileflo\\s amnlo these three 
states are dependent oi assumlplions about tileincubation period, survival 
rates, and probabilities that ;Ininfected person will infect others (like./id) in 
tie Brouamrd model). 

Tle major weakness of both of' Ihese models is in tiledefinition of' id). 
'Fine time invariance of./hli seems untenable unless the number of' susceptibles 
isnot appreciably diminished b' the epidemic. IF:rlheriore. although all 

behavioral aspects of the epidemic and the effect of possible interventions 
-ire incorporated in the./id) function, there is no clear representation of' how 
specific behavioral or biological changes affect lid). 
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Both models are also dilTiclill 10 hl to enfiirical dala. First. dala on ihe 
dis rihution oflthe ineChation period ShI/)and ontllorlalitI rates ol people
with AIDS '.ire supplied e.x\oelionslv, haed()i tl e\lprieilee of' SludV 
populations. l'he restlts, htowever. arC lighl.\ delendlent oi the ialles 
chosen, and tie ordala OitAIerican [tirlopean poptulations, 1i,1\ iot he 
appropriate to describe AIl)S in Africa. I'rtheOnreC. n inlhOrmalitm i, 
.ovailal) ie pallern /m and it he.the of over Iil, must sliuinlted by'
deleroittin,., wihich valtues of thie model's itilial values and paraumtleers hest 
reproducI thle OServed ,,. Astiiemr of l S) ces a resnult. applyin,tile 
mtodel in I('S with p 1I)S ,,rve.ilcIr isprthlematical. 

A\ related model has heCi,_developed h\ ( 'hu1 and l.1. , forana (1991) 
the WI() Glohal Programm,e mi ,.\ll)S ((PA).I Rather th'an past \altis ol' 
I(m heitic eslimaed ciidt.c'eiIntJisl h% II"Ittlel. Ihey are' stlittiated directlv 
b)v alasts lonlltepidemittological stirves. ()nce this et.itnilitoti has lhei
 
done fo'r rlon 
lhac 12ttoInps alld var-io l, pi11, il tillL'. +I jI ,OSSihl t
 
calculate fntur,'C C;)as,,
AlDS h\ the hatiOn 
estilliatled notthers il(clet I nlisapproach is Ilittll to h ,te tiir I'r 

a 111Cittcn distrihitiOn t0 the 
. sllup


LSI)(',. Ihicl t\)piL:ll\lhave., prir \DS S),nreVCilliut c dala il nltilrcos I IV
 
surveillance stdies. "Te nltodel is \(.[% dejl ltllt. 
ht , . ( tlheesti-
Illates of1t)mas \ell as oin tile aSsniMtId inen-'tion (listrihtiO. 

I)iii ,ru ph icllle ha jioral odels 

'he disliitciijshit ,haracI'riistic- Ol d.IIIemtralflitC/lhlis itrai ntIOhlIs is
 
their ex.plicit relpreta'tinMo tl'
leieha\ ioral a.,simptonll underlying the
 
generatii of'Ine caIses as I' asa represetntation ol the pidemic 
as illthe
 
previots cah.gor\. Within major cateeogo Ihlr sthteg.ories can he
thi, .try, 
distingui ,hed: thliloraphlic mtdthels. sexual he'havior siuhation Iuodels. 
and analytic tmodel,,. 

The critical elements of all of these models can he represetnted in terms 
of,dilrenliial lations le.scrihing time e."Olntion of three subset, (health). 

M111,:;nfl'ctCd and asil,,Ipn)alic. ,li)a( MIdymptmatic. Alt )) ol risk-re
Iatl'd potulatiotn group, indexled ,itl]suhscripl i. 

l:irs tilepoplal;tion tmoinfc.tcd iindi,.the rate o f change ill o he'althy., 
vidual, Iy )iln,rolp i is 

till (I/dt = 1 hlp/t) , Ilt - plIll,1/It. (4) 

The Iirt term in this etutaimion describes the recrnilmn of" new individuals 
accordin- to a ol ri tate,' front irttoset ''rtntn b criip group i. 
When / = i. this term is a hirthrat.. The sC,+'ld term duescrihes (he number 
of new infections in group i as Irportional to tit numher of' individuals 
currentlly ingroup i mntliplied hy a fIactor l'oreach group\with which the'y
 
cone illconta. 
 The factor 'or group j isthe proportion ol iIlividuals in
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roup". ,ho are lltlectiolls P F). is a t1 llc cnn that expresses the rate 

of infection per coltlct anid pet unit time for those ill i with ltmse ill j. TIhIe 
prop ttlhi 'Ill is usuall delinted a, (1(1) 4 Ap(!)Vi(1). %%here /) is the 

otll pophulation, hut tile .A M trl all h deleted if it is iSsmellnd thal 

syllt litic uoiiidiitI"I ;lre nol Imig.r st\tall actie'. The third tern is 

t1. iou-AIDS 'piCSsed t rate If, timels ile pipula1tOlt il\, ltl a llilmn lil, 

10iol. 
,he atc oil c la1 e ie l the population t infected ilidixidtlals I1I) ill 

gmup is 

d pltt/lt 7- lj , I'll) +-II/p , , , 'i"(1, 7,MTl -(tl tl, (5) 

Tie liI, te-Ili ill thi', eqlat ion r eelit, 'C tlilt lltl hlrom1 gro1011p i111( 

.rlull i. ThIe .' .'crtl lilllet l ite " b il t it+e ,,cessllih tile sallle osI those 

1'br tilel nimlected Impatliii. TheIC , ld Wscll ICiprenellts life uIllher o, 

llji i. It is the lit' allml M the secod ter-lll o ehuiatiilnlie'% infetlion ill 1i 

(4). lhe thid terIll is thle l10tJ16it\ in the IIl\-ilCeecd hul As\nIliltotttiC 

ptpuilli l 11 (It I ratfe NIt. it' h01iti1 temlll IS the l1tllniher l t i lia,1t1 liolii,S 

tr lll] .\ lll ati' to s\1ll oIllltic eases (If a late I . 

The M o e ill ht1le ti t otlils.. llitic iidividul .,I (I) iltit f ll p on l ptolpim 


2r il) I is
 

I I (, I ' in(6 

The first 1lerI1 ill tiii , 'tuitioll represelts recruit ullel lt gr(itl ip ill1 

gul)li i. 'li recriltlIlel t rates /l ar ll0t IlecessairiIV lile saiIe as tloise' t'~r 

tile tiiii d illlt'LCed h1u r11.'1\a5\Iloilaticp(uilllill. The secondectLt'A tl file 

lteili is tile flfllher M ilitorIm llatiolls Ilt il l, lplilp aic tli S\ l, 0 llialie 

c 'st sl (ill i rIlt , ). It is ti le lt'e ;lluhIl t tiltl[ i l Ihourell l oIl e t ittl li n . 

The third leri l i, th ' 1l1l1[lilt\ ill tit S\ lttt httliliict tp ll!lit il ll( a rlIc 1,. 

arcU I l eflimtt-: ,, tit fihe '-l10111),. life i~it llll lll Of h l.'tg ll i ;Illtl file 

t '. l it til c lilidillat ii tllit i'ction11 is 

In il . 111111l tiWC0111It. l 111ON1111(RIik i ) n l+plladding,+' l pt. 1i il 
_II 111e1111Illtil tSi i lllptteil il 

+ll imhel 

roumps and appropraltlle tirilsitlll ltlIlls. lerilIs it relresilt inlfectld and 

iillilllt.'tt bilbit, h I ll infect'ed lliothiers '.lll ais t'( ae edded. lS, elliaSas 

terms e\pliciltl rIetlt',slitli2 IV dhii,' u s , \%ell , se\ual contact. transtu
,,itol-r'elilttd cli il,,. and so Im llh.
 

IDemograp~hic Mod<els 

Nhost of, tlt mdels of tlthe AII)S epidelmtic are essentially extlisints of 

the illldels cotllilltily tised ill denmographic projectiots. These include the 

tdldls developed hy hlhalao (1991), Pallorni and Lamas (1991), Bongaarts 



(1989). and .1,in (1 1 le1. Th99lnteragency Workitw (i.ollp (IWG;) model 
(Stanley e 1.. 1 1)ha le Sal' bhasic strtlCure. hut USes 1-C Sophlsli
caled mathtualitical techniques to deal %itlh letc.r Li'njtv iII risk factors. 

"rlhe hsic structure ol these iltidels is deterllllnel hv (lie definition of,
the roup intWe different ial .tatiiis ahonC. "lh gn pl., aIIr usual\' s on 
cou)tllailnatil of ag. sm,. irhaii-rtal ic. . and 'ocial .talttla. aS \ ell aS 
groups defined +\ mtiitatl Stan, and SC\Ual iatcuiceS 6inclutdin ioiioa

llltlS. conlA'sV.t', sitlI teSIl,, and/or OlT",, LIothrsof' "I hdo .,,ii.and SO on1).
and SI) statms l'h inodels" state variable, alerethe nunlher of people in
each g rotp. ;:id computers arc used to tldae these' numbhers each earl (ot 
oilterU tit o, itii). 

('i:utie , tle silC,,s fi d(Il thofl.u e rinitlle h th i ,1, '.1 . and b .1 
par'ltiter,. reflect deiii phriliic processes, aniid leh ioral cli lucs. Modelers ofteii rels oil ae*ilahle dleiiniaphic data to c:hooe, repres illatts e ae-

Specific frt'rlili,. illotalit\ .aitl llir-'ali rtle 
Iot"r la r 

sub-Salharani Africa a,, a V hole. Belia'ioral chiai.e 


fal p li cul lu ntries if 
lrle,rs are llostn 

to reflect ahiis an.,pical leICull,and are , iiup ricI'l. based. 
Infectiont ra . detriind h\ the parailllclts .arebased on astmlllp

uioii)S abthtl tlhe nttImher (of SXesal ctllaCts tv.Cn people il lilflretI groups
 
pli unit litte and the prI)Ohailil Of i)feclionl lper Contact. ost 
 illodels
deflineC c'umtILct ;a' a iinll actl Of illtcursC,. aiid the pohabhiil Of illfecltioll
 
per ac.tis tlsed. ()iler lllsd, defline c.iifact iII lernli of IleV sextal partllils. aiiln the p)rohahilitl Of iifeCtii pCr" parlm.icr i,, U',etl. 
 Ftiliates oif
nuItuii-, of Cuntact it rand proabu (hitifection pelcont t al bsCd Oti
 
empirical studi,. datla 
 r mi otler countries such as lIle Iliied stat"e, and 
educated tuesse,. 

Ill V-related olttalit, lalte, anid rates, Of tralsiioll hets,%CCII StagCes Of
 
IllV itlufctioi are deCtcruniuied h' ep+ilCiui0ioZ'iCaf ,tudie,. The exisling

mulodels 
 differ llost narkedl v iti tle atui)liojl,,thlle miake aoutl he di stri
bUlioil of time froiit 
 illCction to thle appearance of s,.iiiltti, of AIDS.
 
Stime use a c 
 fts lt late of' prtrYC,,ii iiii1l.,iii Ail e\p)OIICIItial disribu
lioll): othlr., 
use a llore ci iiplcx prohl i, ditrlil'iltil such as a (m;ti 
or a Weibull. [here are also sthatilial differencLs in the aSStIeLd it at (i' 
this disritltiomi. 

[he I\V(; model sl;tihe" et al.. IN']I dilffer, from the others i the"[ ',
it handles,hi-teropuci.it,.. tnlike the other inodtcls that assutte hltieeil' 
witllill each u'roul. the IWG mIodel allhm s for hueter g-eemitv withit igroups
with respect to risk factors ,uch a, the partnuer acquisitiot rte. Within each 
group it is assumtted that there i, a joit dislrihtioml that dciL-hes tle Him -
ber of people \%itlh the fllls.,ing characteristic": partner rtqniuitate.
itnfectio durationh Circular tIli,,rallioll stain,. co ndo t use frequeti c. ptes
ene of STI)s. antl transmissihiitv of the \irus. All of these, other than
migratiotn arnd S'Il) status. are coIIiIILII variahles. For simplicity. some, 

http:hi-teropuci.it


hut not all, of these charac.eristics are assullld independent of the others. 
To deal %%ith this heteroeneitv, the differemial equations expressinig changes 
in the number in each group over time are replaced by equatiotis expressing 
changes ilnthe distribtlilin over time. 

The strength ol the dcnog(r1aphic' ap)roacl is tlitt these models l)rovide 
results for awide range of demo'raphic outcies that are difficult to obtain 
fromt other approaches. The ilodcls call 'lo\s. ithefor ilnlance, effect of the 
epidemic oilthe rate of population cross th. life e\pcctalc,. age distribution 

population distributiions, anid distribu,and depeIdency ratius. iterregiotna I 


tion of the poIpulation bI disease state. [hce .lonalso permit the e\alti and 

comparisoil f illtcr parlticul'r groutps or behaviors. Thecutiolls targeted to 
\ieaknesses are t~ie large number of ptrailleler values that have to be i.
sumned and tIme dilfficuts Of elllpiricall \ ye.iIf ing the model. 

Sextial ilehalir Simulation Models 

iw\o of the existiluc mio.ls focus onl dCaild desc'riptionlS Of sexual 
bChai\ or. One of, these lls uses a inicrosinulation approaclh: the o11ther 
Uses inlacrosill atlioll.
 

AuvCrl I t)01)Iha,dC\CloCd i micmiminuiltlioion model th1at ielrllits tlhe 
Study of, colliplc\ decisioni rules about scxual bchavior. tUnlike most other 
IIIV/AIIDS ilodcls that havc been d eloped.tlie unit of analysis of this 
studs is hliemiiduidual. miot a population groull. Fiach ilndis idual in the 

llodl las allributcs cotlrlesponding to those that deflinc the population grotps 

in the dicrnisLtiiic alu)l~ach: i.c. sC, rcgioll ol rcidnice. tiirilal slatus, 

SO oil. In1dividtla ASO 

hIviig IIIV infections. AlI)S. and so Oin. and f.airinzs Of iparticular indi

viduals are tracked. In ku\crt* iiodel. rules anllillgous to the differential 

etiiti0,,ons abovC are Slip)ulatd that govern the \%ay in sshich allindividual's 

SeXUal bhhias r sariables. and .'ll he classifliCd as 

' limieC. illl)llleiild ilsattribiles cli,,,- '+t'r Thuese rulcs are p1robabilit 
staleliltis illa cotlllptlcr siitilaion for i finite populaion. ant are repcated 
at nuinber of tllicts to lu'c the effect of1slchastic variation. 

l)iei/ (I QXX,.I),I11)0 )I hI dCvelld idticrtnlinistic Model illwhich 
piattner selection is aimatjor factor. lh rottlih careful 'election of the groups 
in the diffcrtillial Cuationslil as me.this imlodel distiiutuislics betseeun male 
aind femIlle poptulalions according't 1tthe nulnlber Of .C\ual partners arid IV 

rtlug Use, and lls1,ssai-ouS d e1'es o antd flo, s heClcucolltac Cllroups. 
The population groups ii modelare monoganmouts males. (2)tietl'S I)n 

nionmormocamous males s",ho havc relations sitlm Itlotpruostituits. (3) 
nionot llollous ialc \hoi hm\Cvcotntact" svitl] iot)itltes. (4)iiinloca-
Imlts feliiles, (5)nut iottailous fenales s\ho ate not prostitltes, atnd (6) 
ferntle prostitutes. The iOppUlitions ltre also divided intto1( five-year age 
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groups for each sex, and a probability distribution of male preferences for 
the age of their partners is specified. 

An algorithm iii the model creates pairings between 225 types of part
nerships (three subgroups tor each sex times five IIIV inf'eclion states) and 
150 possible combinations of partner ages. The computer keeps track of 
people ill (and movements among) 33.750 lypes of partnerships. 

The major strength oflthese models is that more comp.lex specilications 
of sexual behavior can be used. In l)ietz's model, moreover. coulte 'orma
tion and marital dissolution are explicitly modeled so that unrealistic as
sumptions abot random mating within a holnlioelleols popllalion toi no 
have to he made. l)iet/ shows, for instance, thtll models tlat dto not include 
couples call overestimate the effects of the epidemic. As with the demlo
graphic itodels. however, the weakness is the large number of parameters to 
be estillled. 

Analvlic Models 

Andersom and his colleagues I1988. 1991a.b) have developed a series of 
forlllal models based ott their experience in piopulation biology. The sim
plest of these Iodels his a single closed populatiot (e.g.. hoimosexlial men)
that assumes Itoliltoelteous mixing patterns Ior sexual contacts between stis
ceptible ,tltd infectious groups. More complex versions include heterogene
ity itt sextul behavior via aiprohability distribuln for preferred number of' 
partners. 'hey also itclude heleroseull tranmission, age patterns. amnd 
age-sex prel'eence matrices for sexual pairing,u.and so oil. 

Much of the attenli,,i in Ihese mtodels is foc'used oil t(lequantity IW the 
reproduction rale of inlected pSls. Ihis tluantitl. llnalogous to thle net 
reproductint rate inl sfabfe p pulatioil theory, exptesses tlte number of sec
ondarv cases generalted by one primary case itl a susceltible poplulation. If' 
1?(is great_e tm111, epidemic ormk. 1I.. epi1.). tile ifI(I is less thim tile 
demic (lies ott. In the sittplest model. for instanlce. Anderson attd his 
colleacgtles (It)98"S"+)show that if1) is tlte duration oflteie incubalion period 
(assumed Constant ).h is tle probability of' inlection per partmer. ,iitd c is the 
aIveraice rnumler of liewv sexual partners per uitit time. RUi, ). One 
itpflica lion of this formiulalito is that tile tate,1o ac(ItisitlOtl of new partters 
and the probabilit, of infectiot per partner arc the critical behavioral and 
epidemiological Irameters Jiat determine tIheepidemic's effect.
 

For leterosexual tramsisiott. tilev show'. that RDl-I)(I i',)" 2. where 
ll is tileprobabilily of 'emnale-to-nuale Iransittissiot. ji,is the probability of 
mlale-lo-female tiramtnission. CI is tlte average lnutber of new iale sexual 
partnIers for females per uiit iiile. anild c, is the average nu1.mber of' new 
female sexual partters I'or More complex models aremales per unit time. 
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also characterized by R), but it is not always possible to arrive at a closed
lorm representation otf it. 

These Models illustrate several important aspects of the HIV/AlDS epi

lelic. They show, f0 r instance, that where there is imore heterogeneity in 

the number of new sexual partners per year, the epidemic is smaller (May 

and Anderson, 1987). The major difTiculty with these midels is finding 

data to estimate the model parameters. 

Model Results 

Because the existing IllV/AlI)S models have been developed with dif
ferent purposes in mind, it is diiticult to compare their results. For ex

ample, the possible demographic elfecl of the epidemic-the locus of this 

chapter-is not the primary issue addressed by some 1f the models. The 

LJN/GlIA workshop held in 1989. however. ssas an attelpt to h;:ve model
ers address the demographic elfects of' the epidemic. 'lore,iver. a strong 
efftort \vsas niade to Coordinate the nature ot the model iiilLit and the form of 

the Ouitput so tiha the results %koUldbe s,,comparable as possible. To take 
advantaie of the IJN/(;IlA elfTorts, this section begins with a summary of the 

comparative resulls of' the modeling workshop. The section concludes with 

a discussion f)I'important results that ire more recent or are relaited to topics 

thalt were not the primary l'octus of' the workshop. 

UN/(;IPA Workslt ) Results 

The goal of the UN/GlPA workshop (United Nations. 1991) was to evaluate 
model difTerences by comparing lie outputs t'roli a series of different II IV/ 

AIDS models hy using a staindard set of' demographic and epidemiological 

variables. A worki ng group prepared nda1lhrd inlput values, and six model

ing grotup. used llse inputs to priduce an agreed-upon set olf demographic 

outputs over a 25-year period beginning in 1985. The models included ill 

the exercise included one epidemic model (Bl:rouard), three demographic 

Models (I1ulatao. IW(. l'allni). and IWOtsexual behavior simulation mod

els (Auvert. Diet/). 

Input %'alues 

A single value was set for iL)st parameters: high arld low valLes were 

given for some paraneters aboul which there is substamntial uncertainty. 
Details of the standard inputs can be flound in the UN/GIPA report (United 

Nations. 1991:Chs. I, 11). 
The inputl values specified an ilitial populalion slrumctLure. fertility and 

marriage rates, and mortalil levels and trends typical of African countries 
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in which the AIDS epidemic is at an aadvalce-d sltae. 'Ille ilitial mortality 
rates followed taCoale and I)IeinyIi (I966) North modlel life table with fife 
expecancis of 53 yars fOr wOmen and 51) years 'or m n, iandwcre as-
Sulled to Change ovr time Consistent k%ithl litemloS recent leditum-'ariant 
populationi projections of' [hle United Nation, (( nted Nations, 19X). In the 
last five %'carsoteic projection period. 2(1).5 to 2()1). fifec ex.peclalicies were 
thus assulend to be 63 ears for omen and %ears foro () men. Initial 
lertilil rates tder, calcula 1t be consistent \, ith it stable population crIude 
birthrite and an age pltern of Irt ilitv correspondijic to it mean chidhearing 
a.le of" 2 .ar,. lhe total ,ertilit% rate ' as assnned to chlige et\r the 
projection period frntm 7. to 5.3. The intrinsic -rovith rate implied by the
initial assumptions .s5 ercentl per jear,"a 30 and it wold dec.ite to 3.0 
perceint per yatr in the absence of AIDS. Nlarriace patterins by age.' \\ere
based o] t e (oale narria''e model ('oale. 1971) t,, incorp)orated in the 
Coale and Trussell (I 74) fertility model. \\ ith parameters consistent with 
information collected b the \Vorld Fertilil\ Sure\y for the countries ill 
question: that is. it ,ils assuiniud that the median ae t' imarriaige forwomnu is 17 years: 95 percent of all oitlilli arry. aiid \wollenl marry len) 
5 years older than thllNcki es.
 

The lu\potltheical population \\, as ium.tied 
 to be 25 percent turban. 'he
 
age-speciic IlilV pr'ie 
 alecc ri:tcs lor nrbai allid rural population were based
 
on I IIV serolo,_ical 
 ur\v\s toiidulctCd in several African coutntries. as esti
milled Is (hiiinand I.1). AgeC-,specici.I 1.91 IIIY prvalen.ce peaks for 
urbau resideiCls at about 25 percunt al agcs 3) to 45. and for rural residents
 
at :,b[uil 24 p,'ercit at aucs 3)0)lo 34.
 

The ,%%orkil group fonid little svstematic. +lant itat i \v information upoltl

which to estiate paramticer de.s-criHit sexual aclivity. !sing. (Itiauttatie

infortmation. 
 the \orking griup assumed parameter altues such as the Id
lo\ i: 3) perceit of ldiIaried Ileu \',cre iotllotlgailtluis: each year these
 
men tad. oi a\erace. I14 sexual tutact;Is with their v, i,,s and either 12 ot
36 s pithlitthes,. lhe s orkingoi utp also assuinied that Condoms wCre 
tsed in eilher 2 or 2) percent of all sexual acts and thaIt coldoll s \I'cre 8) 
percent elfective ill pree.ltinc [lie trallsllission of IliV. 

FHnails, thee \orkiig group mude at set of assumptiou, about epideunio
logical paramueters. lhe pr abllt\( fraimsimission fron all infected person 
in I . ligl iiiipot)cl,. sexual Act,,a ass,u.ned to be .)).3 to .I rlo] male to 
flmale au'd .())I to . Iflouil fital to male. Tie assumed incubation disti
btllion \is based on data fromn large cohorts of i .S, males: 5) perceilt ol 
those inlfected , itlh IIIV xt.c ;Issumed to become sl ltl+oullatic .xitII)10 
years of ifecliou. 

The spIc'ificatiolh these \alutI otleiehatof inuput .', probetlatlical. 
First, it was impossible Ir ,,orking gurotipthe 1t develp iisstIitptiOl., that 
were euIally appliahble to all models. Som modeling groups had to ig ore 

http:prvalen.ce
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paris o1" the standard inlut values; sonie had to specify values far param

etel'S 1ot covCred ill the stndilrd set. Attemrpts wlere made to assi.,n parall

eters that were colnsistent with tile assumeCd values. bItt this was not aWlways 

possible. Secol. there \,ere problems ol internal consistency. For ill

stalce, in solie IIIodCls the epideliliic is illitiIted h'1 iniroduciirgr a 'e%% in

'eetl,,Md p-sons ilto a poplulation. For some 0t the stalnl;'.rd values, these 

irodels circ not a1le 1t p)roLdluce , startilig set tf IIIV pi'ev'alenc 'iluies 

Consistent withi t ollicr parameters. 

Resulits 

RCsuls Were r'l-ol11 Models udC' the'eC correavailable Six scenarios 

spollndillg to tile best, intermediate, a1nd Worst vIlueS Olf three viariables: tie 

probabilily ot, irnfectio l)er srexual conlact. tlre numlliber oI sexual cottlliis 

beteell nmales aid prostitItCs. th1 I)re o1 t'tContactsan11d OI)Ol'tioir sCxual with 

condom use. For the iltcrmnediact snCaIruio, these variableS w'ere set ,iAl 

to tire ai '. tle tipper and tie lower exairiies. The probability of 

infeclior \kas the doirriiilit faict!or. Stiirllar\ iCsuts i tilhe t'll of tre 

ipoplulatiotn and the epideiric al'ter 25 \ears- -in 2010--are Ilro\kln iii Table 

9-1, MII i based ail the ItN/(iPlA report il-Uniled Natinirs, I')')] I. 

Th tilodels essenitiall, agrec lide.r the "bt"st, scealiriio CIirst pallel ot 

Table 9-I ). tire Cpideilic Is rIot sutaind, aid there is A.iOSt it lemo

graphic trace it ill 2010. t' In Ic some olf the.l' This scenario \\,as tilre lrc 

llodels were not able to pimluce sarlting IllV Ipicva!eiCce rlaics consistent 

witlh tire asstlliel values. lecailse Illilr Af'lical cotillirics allead\l have 

subs;.litial IIIV pre\alece rales,. it alpcar's as if* the coaiibilillioli of as

stillitionis ill this sclario isnot reasonable, i lcs tlr'\lrica. 

Il tile wt%-cas'CCscenario (third paicl ofl [able 9- I ). there \, as only 

Modest aererric'iiI ioi t2 ilerd lis:Ill \ pre'lir'c'ia-ges tron 30.3 to 

57.5 peet: l ui expectancy at birth ianucs Itri 16 to 45 \ears. Il Itour o 

tie six irodls. t(ie iilrii,,ic !_,a:\ ill rale is n1 lative alter 25 yeas. lhe 

qIliilitaliVe results. lowC'er. are starkly coirsisteiri: The IIIV/AIDS epi

deniic has aiaijor deriroraphic efTect, especiall\ oir irrtalitv rales. The 

key isstliIIIioll drivir illr'these results, Ilie ra e of ifilfectivity, sCells high. In 

this scniarro it is ;isuildtllL be I 0 percent per act al' cxal iitercourse 

troui iiale to tellrale aind flrlil ciniale to lirilc. .\llhoituei therC is little 

irecis' eipirical iilroialaion aailable, %orkshrop pallicipanlsagreld that 

til be st valusC to0 rse %\crc 3 tlcll Ior iilC--Itllalc traiillissioll arid I 

percent )'rf'elliale-o-Illale IaIirllissio l. 
l)iscrepancics crc lairgest fo trhe inlICiCediaC sCenlario ndCCtl1tpaiIel 

Of* Table 9-hi. AlIhlaugh tireIh Uterr ;ie sonllwlrcat elralic (see Figures 9-1 
through 9-7). it appears as it' tIre delingralnic inModels Iul3tlatt, IWC, aind 

lPalloni) were irort, similar to one another than o tile others. The two 

http:stalnl;'.rd


TABLE 9-1 UN/CPA Nodeling Workshop Results-unm ary of Selected Outcomes from Selected Models After 
25 Years of Projection for Three 

Bt-e . Interme.late. and Worst 

Case Scenarios 


25est Sceri.r:"
 
HIV prevalence ie; 

AIDS pres alence ") 

Curnulati' e A\IDS cases (thousands) 

Cumulati,.e .. IDS deaths (thousands) 

Life epetCanc\ at cirtb (years) 

Rate of natural inciease 

Vopulation uthu,andsn 


Int em"di::i ._Scenario 
HIV t,r-,alence i 1; 

AIDS p:e\,alence 1 

Cunuko 'i.e .AIDScases (tiousands) 
Cuniul,t:'e AIDS death, (thousands) 
Life espcctanc. at birth (years) 

Rite of natural increase 

Population W.ousands) 


Wors, Scenario 
fi\ prealen.. 
AIDS preo.alence ( ) 
Cumulatie AIDS cases (thousinds) 
Cumulative AIDS deaths (thousands) 
Life expe,:t;mcy at birth (years) 
Rate of 1i.tUral increa.e 
Population ithousands) 

NOTE: d-:ata tin' aiiable. 

' 2enarios 

Nlodc'. 

..
 
Auert 

0.0 
0.0 
0 
0 


60 

3.0 

464 


31.0 
3.0 

210 


20(1 

26 

0.5 


236 


55.0 
5.8 


230 

220 


16 

-2.0 

146 


Dietz 

0.0 
0.0 
0 
0 

61 

3.2 

470 


21.2 
1.8 

69 

63 

36 


1.5 

355 


43.9 
4.7 


172 

174 

24 

-0.7 

120 


Brouard 

0.2 
0.0 
7 


-

-


3.3 
-467 

15.0 
1.9 

50 

-

-


2.4 

426 


55.0 
7.0 

138 

-

-

0.16 


344 


Bulatao a 

0.3 
0.0 

2 


-

61 

3.( 


449 


39.5 
4.5 


34 

-

47 

2.5 


409 


57.5 
4.4 


500 

-

45 

2.4 


382 


1WG 

0.0 
0.0 


7 

. 

65 

2.9 

392 


3.5 
0.8 

212 

199 


5842
 
2.6 


378 


42.4 
12.0 


213 

214 


28 

-2.5 


245 


Palloen 

0.1 
0.0 
0 
0 

60
 
3.1 

446
 

2.8 
0.4 

28
 
26
 

2.8 
427
 

30.3 
5.2
 

166
 
151
 
22
 
-0.0 

26
 

'Valui eorrespond to the interval 20-25 
years after the beginnin. of the projection. 
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Percent of populat, n 
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Auvert Dietz Brouard Bulatao IWG Palloni 

FIGURE 9-1 Prevalence ,,HIV inlfection in a hypothetical population aftei 25 
years as projected by six models. 
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FIGRI, 9-2 Prevalence of AIDS in a hypothetical population after 25 years as 
prjectcd by six models. 
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Thousands
 

150: 

100 

50,77 

........ ... . .....
... .......
 
Auvert Dietz Brouard Bulatao IWG Palloni 

FIGURE 9-3 Cumutiueuv cases of AIDS in a1hypotheiical popullhon after 25 years 
as pro jec:led by six models. 

Thousands
 
250 

200 ------

150, 

100. 

501 

......... ....... ...J .. ..... ........ I....... .
 
Auvert Dietz Brouard Bulatao IWG Palloni 

FI(URL9-4 Cuiil:iive deaths from AIDS in ahlpoihetical iml-llation after 25 
years ast projected hy fourI modeIC.',, 
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Years 
60 .. .. . . ... . 

50i 

40 F7T 
30 

20 

I10 
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Auvert Dietz Brouard Buiatao IWG Palloni 

FIGURE 9-5 Life expec tancy atlbirth in ai hy~potlietical population alter 25 year'; as 
projected by, five modls. 

Percent 
3, 
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1.5LI
 

0.............. .... .................. ..... .....
 

Auvert Dietz Brouard Bulatao IWG Palioni 
IGURETJ~J Ra'e increase in a hypothietical population alter 25 years as9-6 oif naluiral 

projected by\ six\ models. 
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Thousands
 
500. 

400! 7 I r"~' 
...... ... 


200! 

100. 

............... 
 . ....... ...... 
 ...... ...... 

Auvert Dietz Brouard Bulatao IWG Palloni 
FIGURE 9-7 Size of a hypothetical population after 25 years as projecced by six 
model,. 

rodetls that followed couples rather than individuals (Anvert and )ietz) 
also have sonmewhlat similar results. These sililaritics are more apparcnt 
for ilfe expectancy (Figure 9-5). tie intrinsic growth rate (Fignrc 9-6), anl 
the final populatlion (I-iogure Q-7) than they ;ire tor the other outpills. This 
pat tern may indicate the imporlane i l motlel arssumptions about couple 
tormratini1. Arnone Ihe( denrvrahlhic mrodel. tire leirlatao model predicts 
substanrialty hiiher IIIV arid A II)5S prevalence ritcs iin the final period than+alt (t" ire otlherI limideltls. 1r11dtire IV(; nMttel predicts stantially hieher 

Cumulative AI)S cases arid deatiS. 
lihe intermrediate Scenario se r is li he lie trost realistic tf Ihe three 

UN/GPA wrkshop sce narioS. hut ilh numerical restlts are widely diver
t'nl. Eveill so, tire Iesut, aire inlformative. Models of' imore than one type 

pred(ict large rilnrmerical etlecs oni epidemiological paramiieters such asi HIV 
AIDS cases arrd deaths. arrd rt (eriographic lar!ieters such as5 lite Cxpect
ancy and tie rate uatiltral increase. 

Other Model Results 

B,,ond tei restilIs oft li tJN/(iI)A modeling workshop, a number of 
other aspects if the d(iutngraphiic effects of AIDS have been explored. 
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The Illlest report fhln tile Inltergncy Working Group (Way and Stanecki, 

ItQI ). for instance, reaches a number of important conclusions about the 

teilnograpiic effects of AIDS in a 25-year projection that uses data typical 

of sub-Salaran Africa: 

areasIll \'seroprev"ilaiice ilcreace tfrom 4 to 1 , percent in urban 

and Irom I ito 5 percent in rural areas: 
Stile number otf people inf'ected with IllV in su-Sahurai Africa in

creases to more lhn:i 70 million. Md the nlmber ilf'ctCd il ral'A 11eas is 

greater than ill ur Iu areas: 
[ile lnuat lllivme of, d eaIIhs ill Sl-,tli uIll Africa iilcree'.s to 

I..S million. fI h cli 4.0imilliO areV detlo1 AIDS: iiIc Cxli)cCLilcy in utrban 

aIea, is I ,cmms less than ,\pcted ,\itlhtt AI)S: 

Siil~ut mirtality levels in urhan areas increasc h mtore than 21 

percent,: urhal iorilm till der tile at'eC of 5 increases by nearly 511 percent: 
andl 

those aced 3to 4') increase to 

timlcs the nlitt leel. 
Smortal itv ratcs aollll 31 six or seven 

These arc malltor deli-ographic chInges. A,,lthough the precise results de,.pCnd 

on a large nutimber of timvcrifiable mlodel assumptions. it is clear that iijor 

demuogriplic' effects ;arC I bOSlehu. 
The I\V(; lodel predicts olc importaint iuimelfecl.'" and this result is 

suplI,,rted by other models of' various types: The AlI)"/I I IV epidemic has 

very little efTect on the population ace distrihution or on depenidency ratios. 

Because AI)S alTec childlhod :s w.ll as adtll iorlitality (and actoss a 

relati\Tl. widc age raic), 25 V'cars into tihe epi ,'ullic the dependect y ratio 

(Ile ratio of' personl under age or and pe Isto 64I oi5 over t00 persti 
toyears of ace) clianle olil v Irot 70.5 to 77.5. Olher titodes have comc 

silnilar cincl.lusiols. 
Models have also shown the effects of possible policy illierveinti)ll5 ol 

the epidemnic. Anidersoti and colleagues ()lb1) point to tme importance ofI 

chalices in lxual bCha\'ior tespeciailly parlNC'r choice) and tie LIse o1 cotitd(om1s. 

Both of, these would he more eftective it tageitLd to high-risk groups. (liven 

the Orowinc bodt of' evidence that links oilier SIll)s and genital ulcers to 

increased likelihood of II IV transmission. Anderson and colleagues (It9) Ih) 

also suggest that trcallent and Control of S'l'l)s could have all imnportatllt 

eflect oil the IIIV/AII.1) leideinic. it)ulaiao and Bos ( 19 ) have itlvesti

gated the effect of various contlrol mcasures on the sprcad of' IIIV ii'ection 

in Af'rican countries, and concluded 1111!culicouraciilc the use of colldolis 

would have a ialr effect oln the I IIV/AII)5 epidemic. Reducinic .TIS and 

genital ulcers, providing clean needles. and srennl ile blood supply have 

only minor effects. Usin the IW(; model . Way and Staiecki (199 li obla in 

similar results aboutt condom use and blood screening, hut fiind rclatively 
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1ar112 declinies assoCiatLd Mill II;I decrease Ie dtiratiti of1S'1'T),. The
difference betwcen the resilts oflBulatao and Bos with recard ito ,enital

ulcers and those of' Wa' a: Stanecki Mih regard to S'l'l)s ColhI Ito1ciL.i' 
til1certa+halv abOut tIle pie\ aleice of the p,robh+,elS in iiesiioil anid alIit their 
effects oin inleet ikiI 

Ffforts arc i ,l,0de It)t ider.sland MIv solie IIIV/AII)S illodelshr i 
yield the divergenit resth ,een in tie [IN/(;I':\ workshop. II I recent 
workinu !session, for instance. devehoprs of the Ativer fiiicrosilitilatiti
Itodel and [ile I\\'(;iilographic iidCi Met aMil agrieedtl) , Set tf parain
eter specificatioits that had the Sa.liIIe CleaiuIci' fo both models. Apparently.
this agreelient has brot.ght the results Of models closerthe t\ 1 ( (thilota.
I1991 ).
 

The IlV(i iiiodcl itself cOIttiiius to he further dcxeoped and used. bit
 
no 
complete descriptiton ()f it miodeling asitlimptills of- results had leeii 
published aS .\It.lt I993. andof \VIa ()\er Il92) have addd anl economic compotent I" :ne I\VG mlldel anld e.\plOrd the IoNSIlle macreTOconillic
 
effect of the IIIV/AI1)S eFid,', 1t+p.i'al the,
. F a African conir fild
 
that total ross doiiiestic prdnt' ((I)I'l( \GDPhl cotiueilC 1t grow..ho conld

he reduced by asnmuch as 22 percent relative to the n ,onkll)S Perscenario. 

capita (;DP wol alsO be rednced CIrlatis e to fhe 
 non-AI),S protecthi).
bnt by a lesser antount dlie itthe parallel red'lction ilpopulation si/e. 

.Modcl tnce'fai oif's
 

Sellsiti\,il a.l;lyses usig ilthemodels have also indicated lhesome ofcritical uLncertanli,:s. PIaIi and Glicklich ( 991u)identifv the following

six variables or 
issme'as ones that hIve a large effctl (on model resuts. 

IlchferogeneiY with Regard to Sexual and IV Drug Behlaviolr 
The models tht,1 include heterogenleiy tlliforilllv solwo\' that it has an
 

effecl onf developlent of lhe epidemic, 
yet few behavioral dalI are avail
able to 
eslimate the details of variations across iiidividuals. time. and Ioca
lion with regird to sexual practices or WV drug use. 

Communicahilii if' (Groups with Regard to S.xjal and IV 1irtig 
Behavior 

I'oestimate tie parameters of epidemiological and denioraphic/behav
ioral models, data are needed to specify the degree of coltlact between 
population griups defined lv demographic variables and risk behaviors. 
There is reason to believe that these patlerns varV substantiallv across cooln
try and region, but few systematic data are available to describe them. 
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lrobability Id'(If I'ratismissiol bY Sexual (Contact 

,Experience \itl tie muodel has ,,lrovi tillt tli paral'ieter is crucial. 
hut theet is little direct C\ ideuce oi its valuc. a di 111ot, of \ fhat does exist 
Collie" trom not in Africa. Tie prohahilit. to depend ocoutliris is likcl\ lo 
sexual paNtices and thu, to ;IL l hIliprohahilitv111t11acs. s u atiou grolupOs. 
of Iratls.llissiou also depends Oil \klhuItelr Sull cotILIct is define'd ai ai 
sinzlc sexual act or I partnership. .\Itlhotuh m o u det Iu tefix'd prob
abilitv petr sCxul aIct. a\ ailahiC C idett.c S,'LINI,, th;I the Pr01ility t 
IraMI,,,iSlt per partnuership is independent of the ItIllhe . of sCxal acls 
het,.eetn parttrrs l"aliloi and (Gicklich. 1901 1. 

('oiacthrs 

(ifactol sLIch aI tile IIe' i1ce ol SII)s pplearetl, increase infectivity 
illu a i ell se\ual cotalct. hut it is not cleat 0 uatiti\ hich cotcI'tors Or Witl 
tatlie effcC the\ have. Dalta oil tile pre''llence of most poleuliil cofactors 
are also lacking. 

)istribuntion iu' the Incubalion Period 

ech of the models rcvicNd by Ialloni ard (licklich It i) uses a 
difterent furrctional k(,ttr to 1,cil\ tire distrihultioto tOfire IcualtiOn I)e
nod. reflectiu, the lack of precise epidemtioloical inormuation, especially 
ftor ;\ricailtpopulations. Whetller't¢i nl.eau oI tireC IuLCtiolal form of tile 
irctilhalioll period depends till t.coactors is trot kllo,\i. elure is evidence 
that mitiiral druw s such as AZT can lrtliell tie ircuhation period as ,,ll 
ts tie s\nionlatic period, hut lhis increase i,, uulikel to he relevant fIt 
Africa ll cuUlll 's ill tire iearI f'luture. 

l)iration-l)ependent Iil'ectix ity 

S0111e evid.cIe 1.gstIs that art inl'ected iindividual*s infectivity may+V 

f'rllhx ai lhiltilodal 1, 'err.n, \ithrone peak itrrrrdiate\ lolhiwing the initial 
inlectioni aind lie se ud about the title that the s\ iIptoiIrs of, AIDS appear. 
Mav a11d codlleaCues ( 9880 htax c ,iox it that such pitterns catn effect I IIV 
and AIDS trends. atd c liplicatc tie interpretation mf' data from itre past. 

'Ihwr arc. ill tact. Uircer;tilti', ,0ut1 trlINt eleillts Of* tie Models. 
E'stim ites of*tie plo abilit: -4 trallrsllissioll Ifronl rutlie.r to child. tur ill
stance. rall e front 13 to .') percert .Airdersoll Ct ;I.. I9))lh. xx ich Cant 
have I large CITleer rt tihe results of tuicrt,,prapic/hehaviorI imodels. 

It is iripotrlil to note rtht these unrcertaintics result firom lack of"kniiwledg 
ibout behiavioral plerns a d biological realities. Some infornMation on 
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these variables is available for de% elped cot it' ,s, htr it is fltein not clear 
whether behavirral ard hil icail facts are translerable. .\lch less infor-
Irratirt1 is i\';ailablC liiit\l'ricla. 

'A"tile inlterchaluc in ire .wAV" mi /aw% discussed l lire e,.,ilring t 
this chapter illustrats.lC, One mare ill01 tile I1 litus apenr +licsn s is \hlhcer 
the IllV/,II).IS vpideinriu in ,\trrca is such tint tie irriiiic ratew im tit 
will becarre riect. I.', lrden.r tile I,(; mordel. popruliation ll cntluie,.'l- .t 
in NaOir rural aid irhirn ;rrea,. bul the total populatiarn in the euirl is 
reduced h 5 percent b, 21)5. rrare [hai llt\iMillian peapie. [ra0111 tire rrarr
.IDS plraicted lppulation (WaI and Stanecki. 9t) I. Wihen tie\ \lraSe 
their al ii input ,;ltes,. irr0,1 t tile tlir +.II)Srrrd,.'lc'r,, find ,irnil;ir ie

' ,sUilts: larCe r,'lati\ dc'reaet hit still rralrrcalti. e trini,.sic glrr\,+ilh rates. 
The \, raiar \cepntiars lo this resultiarc tire t!N/(;l',,\ v\arst-ease 

scelrlri ard ithe Andersaor results,. Th. N/(I'eA ,arst-case resulls are 
dli\'en b\ a rrict. a rr palrilit It. trarri1 rrale a0lerlli and "rrrr erral 
ruoirrale. This ilnlalilit+ is Sil,,tiultilillk lri hIlrr lharr tie Crruerrnt rarrgee on 
eslllates. lhese rats are' 1rIparahIe h) tire cHTrren hest estirrates per 
lpalr,"IeSip I .Allrdcrsal ct aI.. I 9Ii brut arc rised ill t,ie irle is toaL \lrre.,s 
tie pra l ilit,, at1trarnmissio ill ore s\Uirl.t. Tlir. thirien tise egrurvlrf 
'atCs la'ulii ill tire I N/(; ..\ \' ilrksirap r,,ulls rrrav it he. realistic. 

Ir I Ire.cnt'l rei\\ larIle...\nrlc'ull and his COIIlealues (.1991I:5,X) 

SimlIc rrrt.itels bil),lul "Ir I1i\111ul nrI r111r in re c lssc -.si !e thrar. \ inl 
1 IrlisiL r .lrlplrlIs k(1rcer ' C r llr Cl)1idic Illl nic'r*rll Illr".ss l1rl i11d dtcn,.1110a 

r. . ..

iaes a s . liics kles of 

palanutWI', .. \I)S i- rtle [0 rC CISC th1 ,iir atl n Iluliithi glromih 

a I'.l toa riln1s il-cIies. t' C AMC I'cldeil'iClIrieris Of 
agc-de cilderi Chiyi'r s ill se\iiil t il, is i. rit l l , i s\il;llCiI UliILi[ 5 ilh 
,\hrllCrll itlltC l 11i1MiiCIh1iCL\ " And 111r 1111,.Itlt.u inile cI lit l t %iii] i 
sniall l h 1 IdtriII\th L'II \kuii',: il i rai s Ofise\llal-lp.irllll+f .'l ell1,,C.all 
Scic tin ' iil ie' MlIc+tic d (ILrrrill1rallfric iiti)acl. \killi ri1C 0m111lsiurrifc nttllC OW 

's Ihneirr ld)l 

trlilliOll Si/L' tI "it Ies 0i lll llls l caI tCS.
 

illi iiici irtslilll1 .i , A l iiitlu1,_dit irtlits ,.ill .eci aS., ltq+1-

Norte tihat this slaleinrei init scieriltic iourn'al is less extremere than tile ire\s 
relorts mnretioetl earlier. n particular. it su ests that art of diffelu cr
elne 1 tlic' th leculestionr of, !rawth rate rinhl he i imallt1aurllt riiilel.ar 
01htilue sCalC. AS.\ rdclsa allrid calleatucs irte in their scuinific article, 
tire urlreetairir\ is \\Itlt.'r thle ,i211 clhance ssill tfakc "t Ie\\ or iraiy ce
cades.- Most , tIre atlher riadliu. elatls mrake proiecirns for unly a te\\ 
decades. \\h,,ereas. :1lersrIns run tar rmarny de-'ades. (Oveiin flrerc rirades 

possibilitiesI.tr behil\ ioiral clrarrue and eventual medical inlerevenlins, prp 
jctiurs that Z0. i)Cb illd a I,'%% dCCades atr' qestitmiable. 

NI\ and Staver (1)12) rave cxplh;cd these issus using t relatively 
simlC IIIV/AII)S 1tacll t1rat is essentially an ordinary cohort component 

http:riiilel.ar
http:IllV/,II).IS
http:illustrats.lC
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(IcIllogrilphic projection Illodel ilh ilddltiOllill CX02CIlOW, ilsstlillilliOlls iII)OLII 

adult IIIV pI-e\iIIL-lIcc rale". thlit and asstimpliow, for I t-,;mda and 

ilICIII(liMU 111,11 IIIV I)lC\,IICIIL.k. 111cf-ca"C', to aa(IIIII 
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I'llitil-C. NIO'd 0'1 HIC CIIIlCllI' AIDS'lliodcls IllillL.Ilk, (11,11L'I(mill lille" %611 
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still .i11tdCtlICICgllCS (eSIpL'iillv thoise rlcjted il lifepial' press) ha~ve not1 
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implicafions ori Wecsdiftcccs, and sugest arcas in " hicih irihr epidc-
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oif kintis 1dz,L. till, api-oa).ch I,, likels tol 5 eld inrolrratiorn liii available 
t11r011211 the urlClu0rtirla(I ettlIrts (1t nnrd,IcrY. 

AhmwiIi~i 

A, ~I,1, lit,/i t 11,1n1 mI t 5, wimp,' *5 i opiw Nil. 4111, tI tlln 1i,,i/ dii o/ 

\ Itmi. I . 

I)') Rt:L'litI~CIs W1101 IMII1I"1111i11iL'i-SIlS 'nillnok V o iOuN, i ,thm 4). 
\11I,-10,. R \t.. 11 \1 .iASt t I\ N i 1t~1,l1 

I'tos I',111i I t'lmi'cn111l1i 101Iiiwqiicii 0I IDiS Ill 1tCCIlpoowI cL0inro1LtS. V11111 

Sih~'.NSt55 n.I R"\ Ic itl -\ k \t. tLeal 

.i iaiI\ill OIL1) Is Sir, \J 01 

I illiiiii '.iiiiiii 11111C I CIiH I Ii I ii1 M I Ii ~iicI I ~I 'III I)ItIl ICI /lICIIIO

tics, k\cwni 2 5S 1 

IS" Ai c ihi5l . i'.m i 'n111ISt1li, 101S ill- 1111.1 .11 F I ,, imI i 

I 11111 iscN <Stiol Sr Ilsncspii 
IILt25 11 .r2llt~ IIL1IW I IC 1' 1(11111 \ " 111 1 1 V c - .N % r 

aPl 'rI l Acm, (fi l ,nmm scud 'I m ticll si ti Il-simNct 

http:api-oa).ch
http:WhflCk.PI


378 II-OUI.'IC (IIA'e;F I. 'I"Il.SA1ARAN Al'I( "A 

Brookinte.er. R.. and MI. Guil 
1988t' A inll io(d for obtuliinu shlll-Ilel'lll p id mel he lilt:ililjnt'll ll i \.'h 'ounlds oni e il l 

AIDS'. epidemic. .1 l,, nl ,ill/ I / ,MN l/ll k' 111'it'tIM '1 wil itoti 8300-I(2):.301-308N. 

Brouiard. N. 
I l I hIl [Im uiid( IIIqI ,I,.IAh: 1 ul A t 1111.1lit: A IID ,. i lA Im pll u latloll.eideh.' I m .hicall 

I'i. 84-Si IIll Ipih'M jula Ii I', m,, pa ht, ( 'o it'w/iom r.. Ne'k York: 

ila; . R. 
I'17 I [I 11,111luh00 Pro itltcn [tI' 'iJIII 11t I1l11i,1h01 1 di ic nu f llu,t01 iic ih ll tllllC 

utin l-iltlltti ld . IIS ll t .I2 a.n54dhl ipcl.tu lcl, 11pI ii 0-l M1i S 

[Bllillijo. k¢ ;,ld I. Ito, 

Piss, hlliplit'llwlt~l, III k'lll l I lll ,Ilt-' 1111 Oilt' ,,1l~q'.11 I ll ll lu'i, t110 . Papeltr prese,.nte~d 
.11 liItC,lllrlllII 1llt I.'tQl (11 [lk+' I'l ptlo~tlom "\4nt,(ila liol tit mllenrt'a. (W eas.'ll ., N e"%% 

\pill 

I~p)I l++ l l .lh A.\ll)SIl Cl,.'ii i I~lou,\ ,IC k-d nim,..t It Ih~ (tl Illp 2 )3-2 1 ; I i R A( lFea halin 
, 

,1lld 1). 1" J.Illl m,l. ted t i t I,i inId %Im liti h %~ lilt II, llhw a1! Il i ,t& ()h rd; 

(W ord I iutImcf'' IXiiit,i it , h Hank- I 

lIditi/.l\ oI ml 
Chillti,.n S. 

I )I I I li\ , rldI il,m tt.
/JI(A , k',l l l ,/ 

I mt' 
l it t,]/ I I 

J111)[0.1. It P IOh 11201 " ]-M. 
\,I hl;i 'm 'k, I iletd lN o l n ll l( I . .: Irl,.', 

I AJ Llll ~ , 
, 

Coalet...A I..Mid I J ,+ ,..l 
1117-1 \ ,,1l11il lhl . lI,'dILt"t' 1. 111011,nIl 111C.1-L'c11HLtt 11ttl' It+h d e i i F i1h llil 

1'.,ludlm . I',lonl,, 111d, 1 -101l2 1,10, 2 S' 
('uloIla,
'..
 

Ilit)lI 1l,I'~ ', ll ,,1h1.11 .\II)S tl'lit'il 11l . , 11'M 1 25,:,S'5 2-N5 4 , 
[)lt . K 

1988 11r1lfic I It l'+l oill dIl'+l~illi.1 , I 111\II h mati.llta+mIII...i1,' 00(1 .2 r29 7 

P'.1/10< ill \ 1 ,l l\ V ih' dlldll.t. \ Ji \ lli+'ll ll 11 SI111'IlL i ,-\ 'IOL 1111l11l 

I I I , Il I R 11 in 0 I ll1 M d IIll'-' lilt, II1 -I.11 -,111LhI [',lk',AI ,') , C . NCIIIC 
I l, IW Ill'd Ill1h i 'l, i ,Il, d /,C-w~ie e . N % 

l \ I 'Llk II' I IWurI \ .Ih lI (i, ,' , t 

I~ lhll .'r, h 

I w n 1l 1 )1 IIlll, IJ IJ Id A I lit' \ IS 'll l1 1 t 1 alhlalali ' IIlIca.: Initil l o,'llt I) A tsillis 

,Midl l111'11,110h,it l .11 ,j nlthl, I ,llIlilh ,,- Il/ , ', l I b il ,',h m g.l .'ll l1'l 

ll+,' iall. JA I .111d I \ stltlh.', 
191+is !..n ll"lI~il. d ol, ho unlder,iaund lhe AIDS." ,e.itdlmic+ Abn~lh,.pi11ti l ill

x , k+'9lih 1.2j _115 47; 

http:Brookinte.er


MOII:LS OF/7E DIEMORIGRt'tIC EFFI-'TOF AIiS 379 

Jlhn, M.
 
I( l A mo4d4el ill IIIV- I
V rall.ulS'i4 1lr url llnallc'1l4, (41Afric1I. "ThleoreticalPl atlion141444l 

BIollog%' .391I21:ll48 169, 

MaN J.F.. and J. Stiller
 
iIIIpacl 41 II IV.\ I)s po %,ll i
199)2 '1lie on [, u1liutn gi (e.'nlral Africa: The CaS,, uil 

t ,nllla anld R%%allda. I'Pllel I: -ntd al I .'lleilllual II Illl! of1 lilt ' llliltl ll 
,\ ,clat imi .\ill ticii. I)i4 c[. ,\1p4id
 

,lit\. R. .AI_[ll R M , A.Mh'L-11
 

19 87 INi .ll nl ..14 kn.,(it ii 'Ilcl'i ll. .\ iium 12h olhlll9 :1;7- 142.
 

Mit, RI I . and Jo
,1R M%.\ll l .\.M n,\l.,, 
iss' I IKK l hl "' III t41 ll4 l .\ .[ll. tI1ll Ill ul 4 10 0.I 14.1 illtliII 11ililt 4t (Il I . 411114 '.d M1 ik 

the: la D ll ,,~ d n aim il. Ill 111I\ . I.,', Ilit' V.,I{ , %tit,' +nil ln ll "I. Nt'ik Ytork: 

.11111 ci Vl tIn .Ii
 
, I,. 1 aind JA.\'
W M,1. 

l 

144 A4li.. lilICdIll l II i 4llil,I III(I 4t\4lt 1 t {'41 1 -11 all, 41I I II ltlIfe 
 l pI/. IIS i n 

Palhol. \.. and %I 111 41
 
I)4)i Rk44\.41'c'. i q IIIIl0 1C, I4.,4l'in OW (14.
144i41.4 p1.l 4 114 i AIhD1S c 

tit's4 I14Pp, 21 "II il 1 Ow 1/14 .iN 11 414414,4i.IIII, l1h4, ii' 
N, Ill- I1)I I'/44I 1IN II4. 5,41)',.44 IS-16C44e4 .41, 4' 'tYolk I tilled'l \jlonll
 

'alhl .\.ill' lI 1 . Jli
 

o'll i h lllI hc4ItIl .1pph .\ .A1411il dt'.1,1lT'.11model III li.: 4 l cad ofl I)IIV/A., II ll4I. 
ll II l, ill 11SI 1// 0S I p4H, /4444 /14 444.'.l/4/Is ,. #, 44II /h, /, I l./l4l, l 

\(,Nl N.14toile 

I1092 HIfloll 'C,C' .. 11A I h l~ "Nhi-i polpldlionltl rlit \c i ),,,4 /Il ', I.Omit' 22). 

slailllX_) VIq/.Sell/. I'() \%.I\. 1) 1).4 h n l 'lh . d I I (u l\
 
I) I I I Slawh I ll cl / , N, \il[k4.Il' (/;I ,ll pp i h li4t. I
Ili// ' /l4d '4m4 1\cdhif liet" 

'ltt1114CI t'\ 1 I 'ill CA I IIIlY\ 111l l 1t 1C lll1,1 1)l[11 11 4.4i.il hl' . AI IllI t lidlillhl 
,Ip. I l, I ; l / 1/0 1I Id'.41, ,11o / td4 I , , l' ti, *,I\ Nc 

)'(,lIk ( n11ictd \ inJlll 

ho'ledl'lNaltion, 
i 


ItIR"I,, /dJ P/ ' l l ,il P/, ", , I c Y'~l,l t rlw't ' llltll,
 

I I)() 1 it ,11 4 04P4: I l i , 4/0).. I 1/,ll I/I1 ,, ;p//I,I n 4 l \ . ).444 iI'4.lk4 tell4led 
\'Illonll 

Wa.). . li. % l'l"C I 

1 Mill44 14.\IlI (4444 IA- '4/. , N4'lIi14. )( 5h ;
W it%. 1'.(.1 ad K..t i 1l11Ck 'i
 

I )( I Ilit' d tI I'll 1.111 11h 1 1 1,lt1 Itl 
 111 11I 1)t d'. 'l llI, 1 l ,1111 NIfl1,l111 k I III I \ .IA 1) 1 Ih 1 t.'ll l 

IIl ltiltc M\ G "IDS til"Id' IIR Stah lla ,, V .., . %\\a'lllllnuhf ll. 1)C.; I .. 

BIIII till 0Ililt C'Hi~iII 

Wo41rld Ilahh IH)lgaii/.halim 

1 Ili2 lill i ' ll d I-h// 4 )ll4 4 4) 4 44/ II11 Il -1/1).S 4)il4d4 44 .1I { ' i /l' . 
4 

lllmlll r%.l)/ 

(i'lt.I ,. L w:l tl \;Illl. ll' 

http:il[k4.Il
http:dt'.1,1lT'.11

