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STATE EDUCATIONAL POLICIES are a critical aspect of the economics of family
building in all societies, as well as a primary means of socialization by the
state. Caldwell (1980) hypothesized that the onset of the fertility transition
in developing countries would be linked with the achievement of “mass
formal schooling,” by which he meant near-universal enrollment of chil-
dren in primary or basic schooling. In sub-Saharan Africa, a region in which
the fertility transition has begun in some countries but not in others, this
hypothesis remains untested. In all of these countries, formal schooling is a
foreign import, imposed in a variety of ways over the last century by colo-
nial regimes and foreign churches. In more recent years, as former colonies
have gained their independence, most governments have made significant
budgetary commitments to education, and educational systems have been
revised and reformed to serve the goals of independent states. Today, the
educational systems arrayed across the African continent show enormous
variation, with many retaining strong links to their colonial roots. Some
countries have achieved near-universal enrollment at the primary-school
level, but most have not. In many, gender gaps in enrollment rates are clos-
ing but, in others, this gap remains large despite significant progress.

Two decades have passed since the publication of Caldwell’s (1980)
article on “Mass education as a determinant of the timing of fertility de-
cline.” The links he hypothesized between mass schooling and fertility were
based largely on the historical experience of the West, where state enforce-
ment of compulsory schooling laws was the rule. In that article, he faulted
much of the literature on education and fertility in developing countries for
having neglected the more immediate impact of children’s schooling on the
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reproductive decisionmaking of parents, and for having concentrated in-
stead solely on the impact of parents’” own education on their subsequent
fertility. Even though the period since his article was written has encom-
passed the start of many fertility declines throughout the world, the same
criticism could be equally aptly leveled at the literature today. In a review
of the state of knowledge on education and fertility by the Committee on
Population of the National Academy of Sciences (Bledsoe et al. 1999), not a
single contribution addresses this question.

This article explores the associations between progress toward univer-
sal primary schooling in sub-Saharan Africa and the timing of the onset of
fertility decline. We begin with a discussion and amplification of Caldwell’s
hypothesis. Our assessment of educational progress, which follows, is based
on the most recent household survey data from each of the 23 sub-Saharan
African countries that have participated in the Demographic and Health Sur-
vey program (see Table 1).!

These countries experienced a range of colonial educational traditions,
primarily British and French, but also including Portuguese, German, and
Belgian. To our knowledge, this is the first time DHS data have been used to
assess trends in children’s schooling; elsewhere UNESCO gross enrollment ra-
tios are commonly used despite their severe shortcomings to which we allude
below. In the final section, we explore the cross-country relationships between
levels of schooling attained and recent markers of the fertility transition.

Caldwell’s hypothesis revisited

Classical demographic transition theory predicts that fertility decline will
occur naturally in association with socioeconomic development. A transi-
tion from large families to smaller families will be accompanied by increased
parental investments in children. Both sets of changes are associated with
improved survival prospects, expanding opportunities for wage employment
for parents, and rising rates of return to educational and health investments
in children. Economists call this the quantity—quality transition. Some schol-
ars of the demographic transition have given particular attention to the ex-
ternal factors that might trigger a fertility transition (conventionally defined
as the point at which national fertility levels fall more than 10 percent be-
low their historical high: e.g., Bongaarts and Watkins 1996), the timing of
which is not predicted by the theory. Each of the mechanisms described by
Caldwell for hypothesizing a causal link between the achievement of mass
schooling and the onset of demographic transition implies the role of exter-
nal agents acting in a variety of ways, including through the enforcement
power of the state, the conditions on grants and loans imposed by external
aid agencies, the content of textbooks, the choice and content of curricu-
lum, and/or the teaching and use of language.



(6661) [PUNOD [DILISIY [BIIPIN WO ST BILFY INOS I0J 91eWNS AN[TI9) TUS0IT ISOW 9YL,

'SHA S,A1unod ay

910J9q SIBIA IAT] [} 10] PIle[NIed dFBIIAR UR ST (JAL) 211 AN[NId] [RI0L, "SAJAINS ATUNOD SH [ENPIAIPUI UO PISE( 6F—S [ PIFe UIWOM 0] SUOTIR[ND[ED ,SIOYINY,

*(8661) suoneN paiun,
(6661) suoneN paiuf,

1661 %% }'8¢ €TT 691 11 0861 urelrg 1ea1n amqequrz
L6=9661 9 0'Th 8'6¢ Tog T8 961 urelrg 1ea1n erquez
G661 69 11 8’8 08 0'1¢ 7961 urelrg 1ea1n epuesn
8661 ¥'g <8¢ 6'CC el 'y 0961 uery/Auewrion 0301,
9661 6'G 80T Y1 L9 9'6¢ 1961  urelng leain/Aueurisd eluezZue],
8661 p6°T 8'8¥ 's¥ 8Ly a8 7% 0161 urellg 1ea1n eOLIJY INOS
€6-7661 €9 ALV 6'6€ peg €8 0961 uer] [esouas
7661 S'9 0's LY T€ €¢ 7961 wnigpg epuemy
0661 T9 0's€ 69T 0°0T 7011 0961 urelng 1earn BLIZIN
8661 <L 191 9Tl ¢'8 T6 0961 Ruer] I98IN
7661 TS 0'1¢ 8T 9'81 S'1 0661 EOLIY [INOS/AUBULIID eIqruieN
L661 9'G 9'9¢ '€l LS LI GL6T e8nirod anbiqurezoy
96-5661 0L 8¢t ¢'81 I L0T 0961 Duery BE
7661 L9 811 e 09 'Ll 961 urejng 1earn IMe[EA
L661 9 S€T €81 ¥l LYl 0961 dueId TedSESEepRIN
8661 LY '¥¢ 191 €01 78T €961 urelrg 1ea1n eAuay]
1661 LS Vi 8¥e b LT ¥l 0961 Duel] 120D AT10AT
66-8661 %% 6'€€ 1€ 0'6¢ LI LS61 urejlg 1earn eueyd
S6—1661 s S'LE r's¢ Tog €€ 0961 Duerd doy uedUJy [BIIUID
8661 TS €ovr PIE €0T Tl 0961 JoueLI/UreIId 18315 uooIue)
€6-7661 69 9°¢1 ¢'8 LS 01 0961 Duer] oseq eunjing
8861 0's S'1¥ st 78 €1 9961 urejg 1eaIn eueMslog
9661 €9 Spe €LT L91 €¢ 0961 Duer] uruag
Aanuns REEN 0661 0861 0.6T G661 aousp Aq paziuojod Anunog
SHa 4o =g gSeale uegin m%%%__q_d_mmhn_v -chmoawuﬂm__

ui Buipisal 1uadiad

BOLIJY UBJeyRS-(NS JO $3111UN0J Pa193]as JO solIsiialoeseyd siydesbowap pue jeolioisiH T 319Vl



486 PRIMARY SCHOOLING IN SUB-SAHARAN AFRICA

Caldwell (1980) listed five mechanisms through which the effective
imposition of mass schooling by the state would change the family economy:
(1) by reducing the time that children are able and/or willing to work on
behalf of the family either in or outside the home; (2) by raising the costs of
children, not only because of the many costs directly or indirectly associ-
ated with school attendance but also because of the additional resource de-
mands placed on parents by children who have gained a new authority in
the family; (3) by creating social norms about childhood as a stage of de-
pendency; (4) by speeding up cultural change and creating new cultures;
and (5) by propagating Western middle-class values within the less devel-
oped countries. He emphasized that the “most potent force for change is
the breadth of education (the proportion of the community receiving some
schooling) rather than the depth (the average duration of schooling among
those who have attended school)” (Caldwell 1980: 249). Caldwell, citing
Coale (1969), defined mass schooling as the point at which 90 percent of
children of primary-school age attend school.

Mechanisms 1 and 2 are directly related to the economic changes that
would ensue in a particular family if a child in that family, who would oth-
erwise not have attended school, were to attend. Mechanisms 3, 4, and 5,
however, appear potentially broader in their implications. Indeed, at the
point where mass schooling has its effects in generating fertility decline,
Caldwell posited that those effects would be universal, affecting all parents
simultaneously, regardless of their educational level or the extent of their
own children’s school attendance. Thus, although he saw the effects of mass
schooling on parental reproductive behavior as working primarily through
the cumulative changes in the economic situation of families who send their
children to school, apparently he also expected that the arrival of mass
schooling would raise the costs and reduce the benefits of large families
even for those remaining families who choose not to send their children to
school. Indeed, for clarity we might re-specify mechanisms 1 and 2 as per-
taining directly to changes in the family economy and mechanisms 3, 4,
and 5 as pertaining to some of the social externalities of schooling affecting
society at large.

Caldwell’s hypothesis was based on a review of the experience of in-
dustrialized countries related to the onset of fertility decline and the timing
of the arrival of mass schooling. He observed that the availability of schools
and the adoption of compulsory schooling laws were clearly not sufficient
by themselves. Rather, he identified the systematic enforcement of compul-
sory schooling laws as critical. Although recognizing that the beginning of
the fertility decline in France antedates the enforcement of compulsory
schooling laws, Caldwell linked the acceleration of the French fertility de-
cline in the late nineteenth century to the achievement of effective com-
pulsory schooling that took place during the same period. In discussing the
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role of the state in the English fertility transition, Johansson (1991) also
pointed to this key dimension of schooling. She identified the enforcement
of compulsory schooling along with the raising of school-leaving ages as
the most potent state policy in enforcing “altruistic parenting” (p. 400) and
effecting fertility decline. Caldwell elaborates this argument in his recent
analysis of delayed Western fertility decline in English-speaking countries
(1999), in which he asserts that it was only with the enforcement of compul-
sory schooling laws and the spread of legislation protective of children that the
costs of children rose to the point where the strong dictates against the use of
contraception within the Victorian family could be overcome.

Caldwell’s hypothesis, particularly as it relates to mechanisms 1 and 2,
which are directly linked to the economics of the family, is entirely consis-
tent with Becker’s (1991) predictions of rapid fertility decline in response
to rises in the price of children as parents trade off quality against quantity.
Although Becker did not use the enforcement of compulsory schooling laws
as an example of the rising costs of children, it could have been a particu-
larly good one. With the enforcement of compulsory schooling laws, the
price of each child rises and, at the same time, parents are no longer free to
discriminate between children according to sex or birth order, at least dur-
ing the basic years of schooling. This situation implies a shift in demand
from quantity to quality, which leads to further increases in the price of
children as parents incur the additional out-of-pocket expenses of sending
their children to school and the opportunity costs of losing their children’s
time for domestic work or in support of family enterprises. By identifying
the ways in which power shifts from the older to the younger generation as
parents increase their demand for quality, Caldwell put sociological flesh
on the bare bones of economic theory by illustrating some of the processes
through which the change from quantity to quality may occur. In particu-
lar, he emphasized the importance of mass schooling for both boys and girls,
because only when girls are required to go to school to the same extent as
boys will intergenerational relationships within the family be strongly af-
fected through the equalization of treatment of boys and girls.

Caldwell’s hypothesis, particularly that part concerning mechanisms 3
and 4 which relate to the social externalities of schooling, is consistent in its
implications with some of Watkins’s (1991) theorizing about the social forces
underlying the demographic integration of Western Europe during the years
1870 to 1960. In her book, Watkins makes a compelling case for the de-
cline in linguistic diversity, the rise in national markets, and the expansion
of state power and control as key factors in the shift to greater national
demographic homogeneity as fertility decline spread from just a few pock-
ets within each country to encompass, ultimately, the whole of every Euro-
pean nation. Indeed, Watkins identifies schooling as the most important
aspect of nation building, particularly because of the enforcement of a na-
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tional language (or languages, in countries having more than one) as the
medium of instruction in schools. She focuses primarily on the role of schools
in bringing diverse regions of the state together through a common lan-
guage. The imposition of a common curriculum, often taught by teachers
from different parts of a country, might also be considered an important
aspect of nation building. Watkins also confirms Caldwell’s interpretation
of the French case, dating the decline in the use of other languages and
dialects in France to the reforms of Jules Ferry, Minister of Public Instruc-
tion under the Third Republic, which introduced free and compulsory pri-
mary schooling in the French tongue in 1875. Beyond this date, fertility
decline accelerated in France as traditionally non-francophone areas of the coun-
try joined in the decline that had emerged earlier in francophone areas.

Thus, Watkins emphasizes the role of the state in promoting social in-
teraction or diffusion through linguistic homogeneity and market integra-
tion as the main determinant of fertility decline. Caldwell, on the other hand,
emphasizes the role of schools as socializing agents external to the family in
changing norms about childrearing, both through their effects on the eco-
nomics of individual families and through their more global effects on the
national culture. These perspectives can be reconciled if changing norms
about childrearing are, in fact, being diffused as a result of near-universal
school attendance, greater linguistic homogeneity, and the growing role of
the state in setting a uniform national curriculum. The role of schools in
the development of common state languages in sub-Saharan Africa may be
of particular salience to fertility decline because of the roughly 1,250 lan-
guages estimated to be in current use, only nine of which are spoken as a first
or second language by as many as 10 million people each (World Bank 1988).

The fifth mechanism through which Caldwell hypothesized that mass
schooling might operate in developing countries was through the importa-
tion of Western middle-class values, as presented by teachers trained with
Western teaching materials and portrayed by textbooks either imported from
the West or heavily influenced by Western pedagogy and images. Given
the limits of technology during the time he was writing, Caldwell probably
saw formal schooling as the primary vehicle through which such values
could be spread. Today, with radio and television nearly universally acces-
sible, new and powerful forces of globalization are at work that can rein-
force the effects of mass schooling and possibly substitute for them. Bon-
gaarts and Watkins’s (1996) analysis of the pace of change in contemporary
fertility transitions, primarily in Asia and Latin America, suggests that once
fertility decline begins in a few countries within a region, it spreads to oth-
ers, even to those where socioeconomic conditions are less favorable, sug-
gesting a process of cross-border diffusion.

In our review of the empirical evidence, we found only three studies
that have explored statistically the direct effects of children’s schooling at
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the community level on fertility or contraceptive use and only one that is
specifically focused on a sub-Saharan African country. In each case, it was
hypothesized that access to school at the community level served as a mea-
sure of the supply of schooling by the state or by a local administrative au-
thority and therefore represented a factor exogeneous to the family in af-
fecting the economics of family building. Casterline (1985) used rural data
from the 1980 World Fertility Survey for Egypt to test whether children’s
access to schools at the village level as well as the primary-school atten-
dance ratio for girls and boys might affect parents” educational aspirations
for their children and their own contraceptive use. He found that the de-
sired number of years of schooling was negatively affected by distance to
school, with parental educational aspirations for boys being more greatly
affected by distance to secondary school while educational aspirations for
girls were more greatly affected by distance to primary school. He found,
too, that current contraceptive use was affected positively by the village
primary-school attendance ratio for girls but negatively by the primary-school
attendance ratio for boys. More recently, Guilkey and Jayne (1997), ana-
lyzing data from the 1989 Zimbabwe DHS, show that the number of educa-
tional opportunities in the community (the measurement of which was not
defined) had a positive and statistically significant effect on contraceptive
use. Most recently, Axinn and Barber (1999), using rich contemporary and
retrospective data on 171 communities in Nepal, find that living near a school
significantly increases a woman’s chance of adopting a permanent contra-
ceptive, even controlling for the proximity of a school during a woman’s
childhood—a variable with its own independent effect on contraceptive use.?

Interpretation of these studies is disadvantaged by the nature of their
data. A theory about the onset of fertility decline cannot be tested by look-
ing at cross-sectional correlations at a single point in time; comparisons across
countries over time are required. Educational policy that affects the accessi-
bility, price, and quality of schooling as well as the degree of enforcement
of compulsory schooling operates at the level of the state. Indeed, if educa-
tional systems at the state level are the most salient in their implications for
demographic change, then none of the extant empirical evidence reviewed
can be used to prove or disprove the demographic importance of mass school-
ing (see Amin and Lloyd 1998 for an analogous point about gender sys-
tems). As Mason (1997) points out, the impact of changes in opportunity
structures at the level of the state (she uses the example of women'’s oppor-
tunities as mediated by gender systems) can only be elucidated through the
observation of successive cohorts. Furthermore, the experiences of one coun-
try over time must be set against the experiences of others in order to ob-
serve commonalities and differences.

In sub-Saharan Africa, where states are relatively weak and compul-
sory schooling laws (when on the books) are rarely enforced, cross-country
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ditferences in educational trends reflect the differential role of external
agents, such as the state, international donors, and Western pedagogy, as
well as underlying economic and social forces—factors that cannot be eas-
ily disentangled. For this reason, our empirical assessment of Caldwell’s hy-
pothesis relies on description and deduction rather than on the estimation
of multivariate models. By comparing the strength of the relationship be-
tween children’s schooling and fertility among countries that have not yet
achieved mass schooling levels with the strength of that relationship among
countries that have achieved mass schooling levels, we can use statistical
measures of the changing relationship as indirect evidence of a shift in atti-
tudes and behaviors regarding fertility associated with the achievement of
mass schooling. From this we seek to infer the role of external agencies in
intensifying the schooling—fertility relationship.

Trends and patterns of formal schooling

Formal schooling as a Western import has been a presence in sub-Saharan
Africa since colonial times and exhibited rapid spread in the early postinde-
pendence years as a result of substantial state investments. Between 1960
and 1980, new African governments outperformed most other world re-
gions in the growth of educational expenditure and enrollment (Schultz
1987). Since Caldwell first elaborated his mass-schooling hypothesis in 1980,
however, much has changed. The economic and political conditions of the
1980s led to a sharp curtailment of enrollment growth and, in some coun-
tries, even a cessation of the impressive education gains of the prior two
decades. In 1990, various international initiatives, including the World Con-
ference on Education for All, held in Thailand, and the ratification of the
Convention on the Rights of the Child,? led to a renewal, at least on paper,
of national and international commitments to universal schooling. In the
ensuing decade, however, many African economies continued to flounder
while the international donor response was weak (Bennell and Furlong
1997). These disappointing trends are confirmed in the country assessments
prepared for the World Education Forum, convened in Dakar in April 2000.

Before exploring the association between fertility trends and the pro-
vision of mass schooling, we first consider trends and patterns of education
in the region using recent survey data from 22 sub-Saharan countries, in-
cluding all the countries that are known to be leaders in educational invest-
ments.* The indicator of educational progress chosen for this analysis is the
proportion of 15-19-year-olds who have completed four or more years of
schooling. There are several reasons why we feel that this indicator is more
readily interpreted and compared across countries than two commonly used
alternatives—UNESCO’s gross primary-school enrollment ratio (e.g., Wils
and Goujon 1998) and the proportion of 15-19-year-olds who have com-
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pleted primary school (e.g., Filmer and Pritchett 1999).> First, UNESCO’s
gross primary-school enrollment ratio, which is calculated as the number
of children of any age enrolled at the primary-school level as reported by the
Education Ministry® divided by the number of children of the appropriate age
as estimated by the United Nations on the basis of national data collected
from households, is misleading. It does not provide a proper participation
rate for school-age children and, because of changing patterns of school
entry and grade repetition, it tends to exaggerate levels of school enroll-
ment (see Table 2) and distort trends.” Second, in a context in which ages
of entry and rates of retention vary across countries, the measure of cur-
rent enrollment suggested by Caldwell (1980) sometimes understates and
other times overstates the proportion of any cohort that will ultimately com-
plete some minimal level of basic schooling such as grade 4 (see Table 2).
Third, our sample of countries contains enormous variation in the struc-
ture of school systems, with the duration of the primary-school cycle vary-
ing from as few as five years in Madagascar and Mozambique to as many as
eight in Kenya and Malawi (UNESCO 1999)—making the proportion of 15—
19-year-olds who have completed primary school a noncomparable indica-
tor across countries. Furthermore, late ages of entry and grade repetition
are common in these countries, increasing the probability that some 15—
19-year-olds will still be attending primary school and, therefore, will not
yet have had the opportunity to complete the primary cycle.? Finally, in
recent years UNICEF (1993) has singled out grade 4 completion as a mean-
ingful educational indicator in international comparisons for the purpose of
assessing progress toward education for all.

Using the educational distribution of the population by age from the
most recently available DHS data for each of our sample countries, we esti-
mate the percentage of 15-19-year-olds who have completed four or more
years of schooling at five-year intervals starting with 1960. The percentage
for 1960, for example, is estimated as identical with the percentage charac-
terizing the current educational attainment of those who would have been
aged 15-19 in 1960. For this calculation to be seen as an accurate estimate
of the actual percentage of those who have completed four or more grades
for each cohort, we must assume that no one in the sample was still enrolled
in grades 14 at the time of their fifteenth birthday—a reasonable assumption
given that even a child starting school at age ten should have had a chance to
complete four years of schooling by age 15.

However, to the extent that systematic biases exist in age reporting
and to the extent that survival rates differ significantly by educational at-
tainment, estimates of trends will be biased. Because of differential survival
rates by education, we expect older cohorts to appear more highly edu-
cated than they actually are, with the bias being greatest for the earliest
estimates (those for 1960) and lessening for more recent years. Typical errors
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TABLE 2 Alternative indicators of educational attainment in
selected countries of sub-Saharan Africa

Percent
Percent aged 15-19
aged 7-14 who have
Gross currently completed
primary-school enrolled in 4+ years of
Survey enrollment primary primary
Country date(s) ratio? school® school®
Benin 1996 78 44 36
Burkina Faso 1992-93 39 28 27
Cameroon 1998 96 70 75
Central African Rep. 1994-95 65¢ 59 45
Ghana 1998-99 80 68 82
Ivory Coast 1994 68 49 51
Kenya 1998 85d 88 91
Madagascar 1997 924 55 42
Malawi 1992 80 63 51
Mali 1995-96 44 28 23
Mozambique 1997 604 59 44
Namibia 1992 136 85 76
Niger 1998 294 24 26
Nigeria 1990 85 54 66
Rwanda 1992 70¢ 57 63
Senegal 1992-93 71 33 40
South Africa 1993 115 95¢ 95¢
Tanzania 1996 66 52 78
Togo 1998 1194 71 59
Uganda 1995 74 72 65
Zambia 1996-97 89 65 80
Zimbabwe 1994 114€ 85 94

NOTE: See discussion in text.

aUNESCO (1999).

bAuthors’ calculations from DHS household surveys, based on current survey year; not available for Botswana.
€1990.

41995.

¢Authors’ calculations based on the 1993 South Africa Living Standards Survey.

of age rounding are also likely to flatten trends. These biases, although not
expected to affect country rankings in schooling levels seriously, will likely over-
estimate grade attainment in the earliest years of our comparison.

Caldwell defined the achievement of mass schooling as the point at
which 90 percent of primary-school-aged children attend school. For these
analyses, we use 75 percent of 15-19-year-olds who have completed four
or more grades as the cutoff point for marking the achievement of mass
schooling. Our designated threshold of 75 percent reflects the fact that we
are focusing on a concrete level of grade attainment rather than simply on
a measure of school participation.



CYNTHIA B. LLOoYD / CAROL E. KAUFMAN / PAUL HEWETT 493

Since the 1960s when our assessment of trends begins, all countries
show clear increases in the percentage of children attaining at least grade 4,
but the extent of those increases varies according to state spending patterns
and educational strategies influenced considerably by former colonial ex-
periences. Specifically, the levels of school attendance exhibited by the former
French, Belgian, and Portuguese colonies are, in general, not as high as
those achieved in the former British and German colonies represented here
(see Figure 1). This pattern is congruent with British colonial education poli-
cies, which were more committed to some minimal education for all, par-
ticularly in areas of significant colonial settlement, whereas the French fo-
cused instead on educating a small elite (see Lloyd, Kaufman, and Hewett
1999 for discussion of the different colonial traditions). Outliers, nonethe-
less, exist within each of the major colonial traditions. Within the group ot
former British colonies represented here, Kenya has seen the percent com-
pleting grade 4 grow from 42 percent in 1960 to 91 percent by 1998, while
Malawi, starting from a lower base in 1960 (30 percent), has experienced
much more limited growth with the percent attaining grade 4 reaching only
51 in 1992. Variations exist as well in countries formerly colonized by the
French, but the overall level is much lower and includes extremely poor
educational performers such as Burkina Faso, Mali, and Niger—none of
which has yet to achieve 30 percent of children completing grade 4. For
example, the current percentage attaining grade 4 ranges from 23 percent
in Mali to 75 percent in Cameroon (formerly British and French), while
levels in 1960 ranged from 2 percent in Niger to 26 percent in Cameroon.
In general, countries with an anglophone tradition have achieved higher
levels of grade attainment than countries with other colonial traditions.

Nine of the 23 countries in this comparison have surpassed the 75 per-
cent threshold that we define as the achievement of mass schooling, and,
with the exception of Cameroon and Ghana, they are all countries from
Southern or Eastern Africa.” These nine are likely to be the only countries
out of the 59 countries in sub-Saharan Africa to have achieved mass school-
ing. The first country in the region to attain mass schooling was South Af-
rica by 1965, followed by Zambia by 1975, Kenya and Zimbabwe by 1980,
Botswana (not shown), Namibia, and Tanzania by 1985, Cameroon by 1990,
and Ghana by 1995. While progress remains steady but slow in West Af-
rica, where attainment rates are much lower, progress in Eastern and South-
ern Africa has slowed or halted, with a number of countries even showing
declines in grade attainment in the most recent period. Countries experi-
encing declines in the percentage of 15-19-year-olds attaining at least grade 4
in the 1990s include Cameroon, Central African Republic, Madagascar, Malawi,
Namibia, Tanzania, Uganda, and Zambia. However, declines for Malawi,
Uganda, and Zambia are relatively slight. Because of a general slowdown in
the growth of grade attainment in the 1990s, only one country—Ghana—
has achieved mass schooling according to this indicator during the 1990s.



FIGURE 1 Estimated percentage of children aged 15-19 who have completed 4+ years of
schooling: Selected countries of sub-Saharan Africa, 1960 to latest survey year
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The historical growth in the percentage completing four years of edu-
cation and the recent stagnation of this growth are considered here as back-
ground for an evaluation of how these overall trends and patterns differed
by sex. Have these countries made gains in achieving gender equity in grades
completed? To the extent that overall grade attainment has reached mass-
schooling levels, have girls shared equally with boys in this achievement—
an issue that is likely to be particularly important in considering the onset
and pace of fertility decline? Have the recent stagnation, and in some cases
declines, in school completion adversely affected girls? Overall levels of grade
attainment can disguise substantial gender differences. As already mentioned,
the full achievement of mass schooling should involve the participation of
both boys and girls.

Table 3 presents trends in the percentage of children aged 15-19 who
have completed grade 4, separately for boys and girls beginning with 1970.1°
The estimates are grouped into one of three categories: (1) countries where
girls and (in all but one case) boys have achieved mass schooling by the
date of the most recent survey, (2) countries where the gender gap is nar-
rowing but where girls have not yet achieved mass schooling levels, and
(3) countries where the gender gap has been sustained over time.'' Per-
centages are shown in boldface for each time period in which mass-school-
ing levels of 75 percent have been met or exceeded by either sex.

Seven of the eight countries that have achieved mass schooling for
boys have also achieved mass schooling for girls, although in most cases
girls have lagged behind boys in the timing of that achievement, usually by
five to ten years. The exception to this is Cameroon, where boys achieved
mass schooling in 1980 but girls as of 1998 had not yet achieved mass school-
ing. In all these countries, gender gaps continue to narrow and in some
cases, such as Kenya, Tanzania, Zambia, and Zimbabwe, they have virtually
been eliminated, while in a few—Madagascar, Namibia, Rwanda, and South
Africa—they have been reversed, with girls’ grade 4 completion rates now
exceeding boys’. Namibia is an exceptional case because girls achieved mass
schooling levels by 1980 while boys did not achieve those levels until a
decade later.

In recent years, a more disturbing trend is developing in which con-
tinual narrowing in the gender gap is driven as much by declines in boys’
grade attainment as by further increases for girls. In earlier years, the nar-
rowing of the gender gap was primarily explained by more-rapid growth in
girls’ grade attainment relative to boys’. Boys’ attainment rates have been
declining since 1975 in Malawi and Zambia, since 1980 in Madagascar,
Mozambique, and Togo (with some recovery in more recent years in Mozam-
bique and Togo), since 1985 in Nigeria, Tanzania, and Zimbabwe, and since
1990 in Benin, Cameroon, Central African Republic, Kenya, Mali, Namibia,
Senegal, and Uganda. Thus, over two-thirds of the countries for which we
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have data have experienced declines in boys’ grade attainment.'? It appears
that declines in boys’ enrollment have occurred primarily in those coun-
tries participating in World Bank—supported structural adjustment programs
(Rose 1995).1* While all the factors underlying these trends are not known,
we speculate that, when parents turn to their children for economic contri-
butions to the family during economically difficult times, boys may be more
able than girls to make such contributions in the context of persistent cul-
tural constraints and differential treatment of girls.

Eight West African countries and Mozambique showed sustained gen-
der gaps as well as relatively low levels of grade attainment even for boys.
These countries have experienced no significant narrowing of the gender
gap, with the possible exception of Central African Republic.

We choose six countries to illustrate patterns of educational differen-
tials by sex: two countries that have achieved mass schooling for boys and
girls (Ghana and Kenya), two countries with narrowing gender gaps
(Cameroon and Uganda), and two countries with sustained gender gaps
and lower overall levels of grade attainment (Ivory Coast and Senegal). In
Ivory Coast and Senegal, a gender gap of 20 and 11 percentage points, re-
spectively, has been sustained in the percentage with at least four years of
schooling (see Figure 2), although in both countries grade 4 attainment
stands at well below the 75 percent mark for both boys and girls. Interest-
ingly, the gap is larger in Ivory Coast even though the country’s overall
attainment levels are higher and the proportion of its government expendi-
tures for primary education is greater than in Senegal (for expanded dis-
cussion see Lloyd, Kaufman, and Hewett 1999). Recent observations indi-
cate that, in both countries, girls continue a slow trend upward for this
measure. In Ivory Coast, however, the measure for boys has reached a pla-
teau, and in Senegal the percentage of 15-19-year-old boys completing at
least four years of school has declined slightly to just over 45 percent.

In Eastern Africa, the gender gap has closed completely in Kenya with
remarkable progress for both boys and girls. The percentage of 15-19-year-
olds now completing four or more years of schooling stands at roughly 90
percent and appears to have reached a plateau at that level, with perhaps a
slight decline for boys. Ghana has experienced improvement from a lower
base, after some stagnation during the 1980s. The gender gap, which had
narrowed considerably by the 1970s, has narrowed further in recent years
and now stands at 6 percentage points. Progress in Cameroon appears very
similar to that in Ghana up until the most recent period, when Cameroon
experienced a substantial setback in grade 4 attainment for boys, leading to
a sharp narrowing in the gender gap. While there has been a substantial
increase in girls’ grade attainment in Uganda, the attainment of boys has
stagnated since 1985, and previous gains in the early 1980s were reversed
in the early 1990s.
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FIGURE 2 Estimated percentage of children aged 15-19 who have completed four
or more years of schooling, by sex, selected countries of sub-Saharan Africa, 1960-98
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Disparities in educational patterns and trends across urban and rural
sectors also reveal a government’s commitment or a country’s capacity to
achieve primary schooling for all of its school-aged population.'* Although
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the majority of the population in all countries under review still live in ru-
ral areas (as shown in Table 1), all countries have become more urban over
time, and in six of them, Botswana, Cameroon, Ivory Coast, Senegal, South
Africa, and Zambia, at least 40 percent of the population was living in ur-
ban areas by 1990. Trends in rural-urban educational attainment are illus-
trated in Table 4. Analogous to Table 3, this table provides estimates of the
percent of children aged 15-19 who have completed four or more years of
schooling by urban-rural residence for years spaced five years apart begin-
ning with 1970 up to 1990 and for the most recent year for which data are
available. Urban and rural estimates are based on residence at the time of
the survey. To the extent that better-educated rural dwellers tend to mi-
grate to urban areas over time, the estimates of grade attainment derived
from the current distribution of grade attainment among household mem-
bers in the DHS will increasingly understate educational levels for rural ar-
eas at successively earlier dates and, thus, increase the estimated gap be-
tween rural and urban areas.

In Table 4, countries are grouped into one of three categories: (1) coun-
tries where mass schooling appears to have been attained in both rural and
urban areas, (2) countries in which the urban-rural gap is narrowing al-
though the size of the gap in absolute terms is still large, and (3) countries
where large gaps have been sustained over time. In no country has the gap
between rural and urban areas been fully closed, although Kenya comes
close to that state with a 2 percentage point gap between rural and urban
areas. Moreover, the gains shown in narrowing urban-rural disparities do
not appear to be as impressive as the gains in narrowing differences in edu-
cation by sex. This result is all the more striking given the tendency for the
urban-rural gap in earlier years to be overestimated. Only six countries—
Botswana, Ghana, Kenya, South Africa, Tanzania, and Zimbabwe—have
attained mass-schooling levels in both urban and rural areas. In three of
these, the urban-rural gap has essentially been eliminated. While four ad-
ditional countries have shown a narrowing of the gap between rural and
urban areas, none has yet achieved mass schooling in rural areas. In more
than half the countries in our sample, on the other hand, wide gaps in grade
attainment have been sustained between urban and rural areas, and, given
possible biases in our estimates of rural attainment rates in earlier years,
may imply widening urban-rural gaps. In roughly half the countries we are
also witnessing the beginning of a decline in urban grade attainment rates.
These include Cameroon, Central African Republic, Ivory Coast, Kenya,
Madagascar, Mozambique, Rwanda, Tanzania, Uganda, and Zambia and pos-
sibly Benin and Ghana. In most countries, however, a substantial gap be-
tween rural and urban schooling has been sustained for three decades, re-
gardless of level of educational attainment.

In Figure 3, the same six countries as in Figure 2 are used to detail
patterns in urban-rural differentials. For these six countries, rural grade 4
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completion rates range from a low of 20 percent in Senegal to a high of 90
percent in Kenya, with the other four countries showing a range of 42 per-
cent in Ivory Coast to 79 percent in Ghana. Trends in levels of 15-19-year-
olds completing at least four years of schooling are strikingly dissimilar across
the six countries. While all countries have shown some progress in increas-
ing these levels for both urban and rural areas, in the case of Kenya the
levels are approaching parity whereas in Senegal the absolute gap is widen-
ing. In Ivory Coast, a gap of 20 percentage points has been more or less
sustained over time, while in Ghana a gap of 30 percentage points in 1970
had narrowed to 9 percentage points by 1998. Recent observations suggest
a slight decline in urban areas in all countries except Senegal. The figure
also shows that patterns are not necessarily a function of the overall level
of education. The percentage of those completing four or more years of
schooling, for example, is lower for Senegal than for Ivory Coast (see Fig-
ure 1). But while Ivory Coast has managed to sustain similar increases in
education in both rural and urban areas, Senegal appears to have directed
the bulk of educational resources to urban areas.

Even as we recall that improvements in grade attainment may be
slightly underestimated given the possibility of overestimated grade attain-
ment for earlier years, we feel confident in concluding that most countries
in this review have made progress in expanding primary education for both
boys and girls. However, at the same time that seven of the 23 countries
reviewed here have achieved mass schooling for both boys and girls, there
are still some francophone countries—including Benin, Burkina Faso, Mali,
and Niger—where grade 4 attainment for girls has not yet surpassed 25 per-
cent. Although gaps in education for boys and girls are narrowing, most
countries are facing stagnating or declining levels of boys’ educational
achievement, even while girls continue to lag behind boys educationally.
Furthermore, children in rural areas continue to lag substantially behind
their urban counterparts in grade attainment despite substantial improve-
ments in rural school accessibility (Filmer and Pritchett 1999). Most coun-
tries in sub-Saharan Africa are far from achieving mass schooling for their
populations, and some have witnessed stagnation or erosion of the educa-
tional gains of earlier decades. We now pose the question: Is there a con-
nection between the patterns and trends of education for children and fer-
tility trends?

Implications of educational changes
for fertility transitions

Although United Nations projections would imply that most countries in
sub-Saharan Africa had begun a fertility transition by the late 1990s (United
Nations 1999; for a discussion see Casterline 1999), firm evidence to sup-
port many of these projections is lacking. If we rely instead on fertility esti-



502

PRIMARY SCHOOLING IN SUB-SAHARAN AFRICA

FIGURE 3 Estimated percentage of children aged 15-19 who have completed four
or more years of schooling, urban-rural comparisons, selected countries of sub-

Saharan Africa, 1960-98
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mates from censuses and surveys, particularly the recent Demographic and
Health Surveys, fertility decline is apparently beginning to spread beyond
the demographic leaders in Southern Africa and Kenya, but the spread is
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by no means universal. In particular, evidence suggests the beginnings of a
fertility transition in Botswana, Kenya, and Zimbabwe by the late 1980s
and, in the case of South Africa, probably well before then (Cohen 1998;
Kirk and Pillet 1998). Although another Southern African country—
Namibia—is likely to have embarked on a fertility transition during the 1980s
as well, data gathered at various points in time to track that transition are
not available. Furthermore, there is now firm evidence from surveys con-
ducted in the mid-to-late 1990s of moderate to larger fertility declines be-
ginning in that decade for Cameroon, Ghana, Ivory Coast, Rwanda, and
Senegal—the first countries in West Africa for which such evidence has been
found (Cohen 1998; Kirk and Pillet 1998). In addition, Cohen (1998) pre-
sents evidence for small declines in total fertility rates for Malawi, Nigeria,
Tanzania, and Zambia.'®

If we assume that all countries in our sample were pretransitional in
the early 1960s, we can develop reasonably comparable estimates of the
percent decline in fertility from its pretransitional level by comparing the
most recent TFR as estimated by DHS and the UN estimate of fertility for
1960-65 (see Table 5). If a fertility decline of 10 percent is used as a marker
for the beginning of the transition (Bongaarts and Watkins 1996), this indi-
cator would identify as still pretransitional ten of the 23 countries in this
survey: Benin, Burkina Faso, Central African Republic, Madagascar, Malawi,
Mali, Niger, Nigeria, Uganda, and Zambia. If we use, instead, current con-
traceptive prevalence as a marker (fewer than 10 percent of currently mar-
ried women using contraception as pretransitional), we would include five
of the previously named ten—Burkina Faso, Central African Republic, Mali,
Niger, and Nigeria'*—and also Mozambique and Senegal in the pretransi-
tional category.

For the transition to diffuse widely throughout a population, fertility
must begin to fall in rural areas. With the possible exception of South Af-
rica, the majority of people in the countries of sub-Saharan Africa are rural
dwellers. Furthermore, rates of urban growth vary greatly, from the strik-
ing cases of Botswana and Mozambique where there has been a near tri-
pling in the case of Botswana and a doubling in the case of Mozambique in
the proportion urban between 1980 and 1990, to the cases of Ghana and
Rwanda where urban growth has been negligible during the same period.
Levels and trends in urbanization matter greatly for the fertility transition;
in some cases, such as Botswana and Mozambique, rapid trends in urban-
ization may be driving the transition.

Among the 23 countries considered in this article, eight had rural fer-
tility rates lower than six children per woman: Botswana (5.4 in 1988),
Cameroon (5.8 in 1998), Central African Republic (5.5 in 1995), Ghana
(5.4 in 1998), Kenya (5.2 in 1998), Mozambique (5.8 in 1997), South Af-
rica (3.9 in 1998), and Zimbabwe (5.1 in 1994) (see Table 6).'” Among the
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TABLE 5 Percentage decline in total fertility rate from 1960-65 to
latest survey, and percentage of married women aged 15-49 currently
using contraception, by country and date of most recent survey,
selected countries of sub-Saharan Africa

Decline in TFR, Currently using
Survey 1960-65 to present any contraception
Country date(s) (percent) (percent)
Benin 1996 9 16
Botswana 1988 29 32
Burkina Faso 1992-93 1 8
Cameroon 1998 13 19
Central African Rep. 1994-95 5 9
Ghana 1998-99 34 22
Ivory Coast 1994 22 11
Kenya 1998 42 39
Madagascar 1997 6 19
Malawi 1992 4 13
Mali 1995-96 1 7
Mozambique 1997 12 6
Namibia 1992 13 29
Niger 1998 -1 8
Nigeria 1990 3 6
Rwanda 1992 16 21
Senegal 1992-93 11 7
South Africa 1998 55 56
Tanzania 1996 15 18
Togo 1998 18 14
Uganda 1995 0 15
Zambia 1996-97 8 26
Zimbabwe 1994 43 48

SOURCE: Authors’ calculations using individual DHS country surveys for all countries; “present” total fertility
rate is TFR calculated for the five-year time interval preceding the survey; 1960-65 TFR from United Nations
(1999).

other countries, where some evidence suggests a fertility transition, direct
evidence is available from at least two independent surveys of slight de-
clines in rural fertility in Ivory Coast, Senegal, Tanzania, Uganda, and Zam-
bia. Most of these same countries, however, show greater declines in urban
than in rural fertility. All countries in the sample have urban TFRs below
six children per woman, and 12 of the 23 have urban fertility rates below
five children.

In order to explore more systematically the relationship between mass
schooling and fertility change, we have regressed the percentage of 15-19-
year-olds having completed four or more years of schooling on two indica-
tors of the fertility transition presented in Table 5: (1) the percentage de-
cline in total fertility from its pretransitional base (1960-65) and (2) the
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percentage of all married women aged 15-49 currently practicing contra-
ception. Both education and fertility indicators are measured as of the same
survey date, keeping in mind that parental decisions about the schooling of
children aged 15-19 at the date of the survey would have been made roughly
ten years prior to the time at which fertility and use of contraception were
measured. This time lag allows parental decisionmaking about family-building
strategies to be influenced by overall societal levels of children’s schooling.

Because Caldwell’s hypothesis implies that the relationship between
education and fertility decline will become much stronger once the mass-
schooling threshold has been reached, we employ a Spline regression tech-
nique (Greene 1993). Spline regression allows us to estimate a piecewise
linear function, such that the estimated slope of the regression line changes
after a specified level of the independent variable has been reached.'® In
this instance we specify grade 4 attainment by 75 percent of 15-19-year-
olds as the point at which we expect the strength of the relationship to
change."

The Spline regression results for our sample of 23 sub-Saharan Afri-
can countries are presented in Table 7. The estimated relationship between
education and fertility change is clearly consistent with expectations. The
size and significance levels of the estimated slope coefficients reveal a mark-
edly stronger relationship between education and the fertility transition
above the 75 percent threshold, relative to the coefficients before the thresh-
old has been reached. This provides compelling evidence that education has
a much greater impact on fertility change and use of contraception once
the mass-schooling threshold has been met. For instance, focusing on the
average effect of education on fertility change indicates that for every 10
percent increase in grade 4 attainment prior to levels of mass schooling,
total fertility declines by about 1.1 percent. By contrast, after mass school-
ing has been achieved the same increase in grade 4 attainment leads toa 17

TABLE 7 Results of Spline regression analysis of fertility
change and current contraceptive use as a function of grade 4
attainment, selected countries of sub-Saharan Africa

b SE(b) t-value p-value
Fertility change 1965 to present
Education < threshold (75%) -11 .10 -1.08 292
Education ¥ threshold (75%) -1.72 .27 —6.48 .000
Adjusted R? =.77
Currently using any contraception
Education < threshold (75%) .15 .08 1.95 .065
Education ¥ threshold (75%) 1.53 .20 7.74 .000

Adjusted R> =.84
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percent decline in fertility. These patterns are paralleled in the results for
current use of contraception.

The overall fit of each of the Spline regression models is exceptionally
good. The model estimation for fertility change has an adjusted R?* of .77,
while the model estimation for contraceptive practice has an adjusted R? of
.84.%° This indicates, respectively, that 77 percent and 84 percent of the
variance in the dependent variables are explained by the cross-country vari-
ance in the percentage of 15-19-year-olds who have completed at least grade
4. The better fit of education and contraceptive practice could reflect the
fact that the contraceptive measure has less measurement error, since the
calculated percentage decline in the total fertility rate depends on the accu-
racy of estimates of fertility for two separate time periods. Furthermore,
contraceptive prevalence is a more recent expression of deliberate fertility
control, while the TFR reflects a five-year average that is sometimes subject
to date shifting and timing and recall error.

Figures 4 and 5 present the estimated regression lines for the fertility
and contraceptive practice regressions. The threshold or “knot” of the fer-
tility regression line (the point in Figure 4 represented by the shaded circle
at which grade 4 attainment reaches 75 percent) falls precisely at the point
where fertility decline reaches 10 percent—a marker of the beginning of
fertility transition. This is consistent with Caldwell’s general argument and
the discussion throughout this analysis.

Although the expected relationship between educational attainment
and the timing of the fertility transition is apparent from Figures 4 and 5,
some deviations of the observed measures from the estimated regression
line are worth noting. For example, in Figure 4, Ivory Coast, Mozambique,
Rwanda, Togo, and possibly Senegal appear to have started a fertility tran-
sition despite the failure to attain mass schooling. The most extreme case in
this group is Ivory Coast, which has apparently experienced a 22 percent
decline in fertility despite only slightly more than 50 percent of 15-19-year-
olds having attained a minimum of grade 4. On the other hand, Zambia
does not appear to have started a fertility transition despite the achieve-
ment of mass schooling. Using 15 percent contraceptive practice as an al-
ternative threshold for measuring the start of the fertility transition, it would
appear from Figure 5 that Madagascar and Rwanda are the only countries
that have started the fertility transition without attaining mass-schooling
levels.?! On the other hand, all countries that have achieved mass school-
ing show evidence of deliberate family-building behavior. Given the likeli-
hood that contraceptive practice is measured more accurately than fertility
change, Figure 5 may be a better guide to possible outliers. Indeed, we note
the possibility that inconsistencies between Figures 4 and 5 may be as likely
to suggest inaccurate estimates of fertility decline as they are to suggest early
fertility transitions in the absence of mass schooling.
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FIGURE 4 Spline regression line showing fit of percentage change in the TFR
from the pretransition level as a function of educational attainment, selected

countries of sub-Saharan Africa
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FIGURE 5 Spline regression line showing fit of percentage of married
women practicing contraception as a function of educational attainment,
selected countries of sub-Saharan Africa
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Concluding comments

In most of sub-Saharan Africa, the promise embodied in early postindepen-
dence progress in education, namely that the next generation would be uni-
versally exposed to basic levels of formal schooling, has yet to be realized.
Countries that have achieved mass-schooling levels—Botswana, Cameroon,
Ghana, Kenya, Namibia, South Africa, Tanzania, Zambia, and Zimbabwe—
are the exceptions rather than the rule, and most of these countries had
achieved mass schooling by the early 1980s. In Nigeria and Uganda, roughly
65-70 percent of children have attained grade 4 or higher. The rest of Af-
rica has even farther to go to achieve mass schooling, and in a few coun-
tries— Burkina Faso, Mali, and Niger—less than a quarter of girls and scarcely
a third of boys have completed grade 4.

Since 1980, growth rates in grade attainment have slowed or halted;
in some countries, these rates have even begun to decline in response to
mounting economic difficulties. In countries at all levels of educational at-
tainment, gender gaps are narrowing; in some, they have been largely elimi-
nated and, in a few cases, reversed. In earlier years, this trend could be
explained by relatively more rapid growth in educational attainment rates
for girls than for boys. More recently, this trend has been accentuated by a
cessation in growth rates for boys and, in a number of countries, a decline
in these rates. In many cases, the narrowing of the gender gap is occurring at a
point well below the achievement of mass schooling for either girls or boys.

Knodel and Jones (1996) have raised questions about the current in-
ternational policy emphasis on closing the gender gap in schooling when
much rapid progress has already been made on this front while the gap in
education between rich and poor remains wide and neglected.?* The data
presented here appear to confirm their conclusions, at least with respect to
the gap between rural and urban educational attainment compared with
the gap in education between boys and girls. An exploration of the interac-
tion between gender and socioeconomic status or gender and urban-rural
residence would be a useful next step in assessing the full import of Knodel
and Jones’s argument. Moreover, not only do gender gaps in enrollment
and attainment persist in the majority of sub-Saharan countries but also,
when boys and girls attend school for the same number of years, their ex-
periences are likely to be very different. Growing evidence in the education
literature suggests that discriminatory attitudes and behaviors of teachers
and fellow students toward girls can have long-term negative effects (for
example, see Lloyd, Mensch, and Clark 2000). The narrowing of the gen-
der gap in educational attainment or enrollment tells us little about the de-
gree of gender equity within schools.

Our empirical results strongly support Caldwell’s original hypothesis
about the link between the achievement of mass schooling and the onset of
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the fertility transition. If we rely on contraceptive practice as a more accu-
rate marker of that stage of the transition than perhaps imperfectly esti-
mated fertility change, we find that all countries that have achieved mass
schooling also show evidence of having entered the fertility transition. Only
Madagascar and Rwanda appear to have begun the transition prior to the
achievement of mass schooling.

In light of recent setbacks in the increase in educational participation
rates at primary-school levels, the key question remaining is: What are the
prospects for future fertility decline in a context of educational stagnation
both for countries that have already begun the fertility transition and for
those that have not? Once begun, are future fertility declines inevitable,
even in the absence of further educational progress? Can we expect Afri-
cans to limit their fertility even if they see no prospect that their children
will have a chance to complete primary school or, in some places, attend
school at all? Will there be a “quantity” transition without a “quality” tran-
sition? Will the emergence of national languages and cultures through the
influence of the mass media transform the role of education in fertility transi-
tions as suggested by Watkins (1991)? To answer these questions, we can draw
a few insights from past experience. A cautionary note is in order, however.
Development in the past has been experienced as a steady and irreversible pro-
cess; contemporary African experience has no historical analog, not just be-
cause of the economic reversals of the 1990s but also because of the escalating
AIDS crisis in many parts of Eastern and Southern Africa.

Although relatively few sub-Saharan countries were included in Bon-
gaarts and Watkins’s (1996) analysis of the timing and pace of the fertility
transition in developing countries, they found that, for Asia, Latin America,
and parts of Africa, the more recent the fertility transition, the lower the
level of development at the time it began, a finding that supports a hypoth-
esis of social interaction and diffusion across frontiers. Although the hu-
man development index (HDI) does not contain a measure of children’s
schooling—it records only adult literacy—Bongaarts and Watkins also found
that the lower the level of the HDI at the beginning of the transition, the
less rapid the subsequent fall in fertility. This finding might imply that, al-
though fertility transitions are likely to begin in Africa at lower levels of
development than were necessary in the past, the pace of decline will be
slower if mass schooling has not been achieved. This is because the mecha-
nisms in place for social interaction and ditfusion, including a common na-
tional language, will be more limited. Furthermore, high rates of popula-
tion growth and the youthful age structure of the population are likely to
make achievement of mass schooling in the presence of high fertility an
even more daunting task than it might have been in the early days of inde-
pendence, thus providing a likely further brake on the pace of the transi-
tion. Indeed, Casterline (1999), in a review of the pace of fertility decline,
finds that recent declines are proceeding more slowly than earlier ones.
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We conclude that formal schooling will remain an important mecha-
nism of “demographic integration” (Watkins 1991: 45) in sub-Saharan Af-
rica, even as other forms of mass communication spread. The enormous
linguistic diversity still prevalent throughout Africa, with 1,250 languages
currently in use across the continent, reinforces this view. The appearance
of recent fertility change in a few countries that have yet to achieve mass
schooling does suggest that, in the future, mass schooling may be tied more
closely to the pace than to the onset of fertility decline. We predict, how-
ever, that in countries where mass schooling has yet to be attained or where
recent setbacks have occurred, fertility declines will proceed much more
slowly and demographic diversity will persist across regional and socioeco-
nomic groups.

Appendix Earlier DHS publications providing
data included in Table 6

Note: Order of entries below corresponds to sequence of countries listed under the column headed
“Earlier DHS” in Table 6.

Direction Nationale du Deuxieme Recensement Général and Macro International Inc. 1992.
Enquéte Démographique et de Santé Cameroun 1991. Columbia, MD.

Ghana Statistical Service and Institute for Resource Development/Macro Systems, Inc. 1989.
Ghana Demographic and Health Survey 1988. Columbia, MD.

National Council for Population and Development and Institute for Resource Development/Macro
Systems, Inc. 1989. Kenya Demographic and Health Survey 1989. Columbia, MD.

Centre National de Recherches sur I'Environnement [Madagascar] and Macro International Inc.
1994. Enquéte Nationale Démographique et Sanitaire 1992. Calverton, MD.

Centre d’Etudes et de Recherches and Institute for Resource Development/Westinghouse. 1989.
Enquéte Démographique et de Santé au Mali 1987. Columbia, MD.

Direction de la Statistique et des Comptes Nationaux and Macro International Inc. 1993. Enquéte
Démographique et de Santé Niger 1992. Columbia, MD.

Ministére de I’'Economie et des Finances and Institute for Resource Development/Westinghouse.
1988. Enquéte Démographique et de Santé au Sénégal 1986. Columbia, MD.

Bureau of Statistics and Macro International Inc. 1993. Tanzania Demographic and Health Survey
1991/1992. Columbia, MD.

Ministry of Health, Ministry of Planning and Economic Development, and Institute for Resource
Development/Macro Systems Inc. 1989. Uganda Demographic and Health Survey 1988/1989.
Columbia, MD.

University of Zambia, Central Statistical Office and Macro International Inc. 1993. Zambia Demo-
graphic and Health Survey 1992. Columbia, MD.

Central Statistical Office and Institute for Resource Development/Macro Systems, Inc. 1989. Zim-
babwe Demographic and Health Survey 1988. Columbia, MD.
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1 While Senegal had its most recent De-
mographic and Health Survey in 1997, this sur-
vey did not include data on educational attain-
ment as part of the household survey.
Therefore, the most recent education data for
Senegal come from the 1992-93 survey.

2 Axinn (1993) also explored the relation-
ship between children’s schooling and fertility
in one village in Nepal. He found that whether
parents sent their oldest child to school had a
statistically significant positive effect on par-
ents’ ever use of contraception and a signifi-
cant negative effect on their desire for more
children. He found similar results for the pro-
portion of children sent to school. Because the
study was conducted in only one village, how-
ever, it cannot be viewed as a test of Caldwell’s
mass-schooling hypothesis. Furthermore, in
light of the endogenous nature of fertility and
schooling at the household level, problems are
encountered in interpreting causality.

3 The Convention on the Rights of the
Child became legally binding in September
1990 and committed its signatories (which in-
cluded all sub-Saharan African countries ex-
cept Somalia) to making primary education
compulsory, available, and free to all (UNESCO
1999). Despite that fact, many of the individual
country essays published in the 1994 issue of
the International Encyclopedia of Education
(Husén and Postlethwaite 1994) assert that
schooling is not yet compulsory.

4 For all countries participating in the
DHS 2 or DHS 3 survey programs, data on edu-
cational attainment of the adult population by
age and sex are available from the household
survey. For 21 of the 23 countries included in
this analysis, the data are based on these
household surveys. Because of South Africa’s
overall importance to the region, we added
data for South Africa from a representative sur-
vey collected by the University of Cape Town
and the World Bank in 1993—the South Af-
rica Living Standards Survey. While South Af-
rica participated in the DHS program, those
data were not available in time for this analy-
sis. In addition, for Botswana, data for women
only are taken from the DHS survey of repro-
ductive-aged women conducted in 1988. The
23 countries in our sample include a good rep-
resentation of francophone and anglophone
countries, all countries with some evidence of
fertility decline, and a range of countries in
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terms of phase of development and form of
government.

5 The measure suggested by Coale (1969)
and quoted by Caldwell (1980) was the pro-
portion of school-aged children currently en-
rolled.

6 Some evidence suggests that enrollment
as reported by school systems reflects open-
ing-day numbers rather than enrollments in
mid-year or year-end; the latter two measures
would reflect school attendance more accu-
rately (Behrman and Rosenzweig 1994).

7 A decline in UNESCO’s gross primary-
school enrollment ratio could reflect a decline
in enrollment or, alternatively, could imply im-
provements in the efficiency of the system
through reductions in grade repetition rates or
a shift toward more appropriate ages at entry.
Similarly, a rise in the ratio could imply a rise
in enrollment rates or, alternatively, a dete-
rioration in the efficiency of the system result-
ing from rising repetition rates or delayed ages
of entry. More typically, trends probably re-
flect simultaneous changes in a variety of un-
derlying factors, some of which may be favor-
able and some not so. While, in principle, the
net primary-school enrollment ratio, which
only includes children of primary-school age
in the numerator of the ratio, might be a more
reasonable alternative, it is not available for
some countries in our sample (UNESCO 1999).

8 In a study of primary schooling in
Kenya, Lloyd, Mensch, and Clark (2000) found
that 54 percent of 17-18-year-olds still enrolled
in school were attending primary school.

9 These nine include Botswana, which
achieved mass schooling for girls by 1985 but
is not included in Figure 1 because data are
available only for girls.

10 While data are available from 1960,
space considerations preclude gender com-
parisons for the full time period. Examples
of grade completion by sex back to 1960 are
provided for six countries in Figure 2.

11 Gender differences in this third group
of countries range from 11 to 22 percentage
points at the date of the most recent surveys.

12 Our data for Botswana come from the
individual DHS questionnaire addressed to
women of reproductive age only. Therefore
data on boys’ grade attainment are not available.
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13 The only countries in our sample of
sub-Saharan African countries that have not
undergone structural adjustment programs are
Botswana, Cameroon, and South Africa.

14 One serious problem with such a com-
parison is that definitions of “urban” vary by
country. Most urbanites in sub-Saharan Africa
live in settlements with fewer than half a mil-
lion inhabitants, and a large minority live in
very small settlements that are essentially ru-
ral centers. Furthermore, the extent of urban
primacy, or the concentration of wealth and
public resources in the largest agglomeration,
is more pronounced in sub-Saharan Africa
than in any other region of the world. Thus,
the category “urban” may encompass a huge
range of living conditions (Martin Brockerhoff,
personal communication, 1999).

15 Moreover, Kirk and Pillet (1998) use
birth histories from the most recent DHS to
demonstrate evidence of fertility decline
among younger women (aged 15-34) in
Madagascar, Malawi, Tanzania, and Uganda.

16 The most recent national data for Ni-
geria are from 1990.

17 Cameroon and Central African Repub-
lic are known for high rates of childlessness
and subfertility (Larsen 1994).
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18 This is represented by the following re-
gression equations:

A
Y = a(] + b(]<X(]>
A
Y=a, +b(X)

if X, < threshold
if X, ¥ threshold

19 We tested other potential thresholds to
determine the appropriateness of the 75 per-
cent marker, e.g., 65, 70, 80, and 85 percent.
We found that the R? of the regression is maxi-
mized when the 75 percent threshold is desig-
nated.

20 The fit of the model, represented by the
adjusted R?, is higher in the Spline regression
than in either a simple linear model or a qua-
dratic model. In modeling fertility change, the
adjusted R* is .54 for the linear model and .65
for the quadratic model. In modeling current
contraceptive use, the adjusted R? is .63 for the
linear model and .80 for the quadratic model.

21 Data for Rwanda were collected prior
to the recent ethnic massacre.

22 The existence of large gaps in educa-
tional attainment between rich and poor has
recently been documented by Filmer and
Pritchett (1999) using DHS data. These gaps
are particularly striking in West and Central
Africa.
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