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ECONOMIC GROWTH AND THE DEMOGRAPHIC
TRANSITION: THE CASE OF AFRICAN COUNTRIES

Asmerom Kidane®

1. INTRODUCTION

The demographic transition theory is probably the most documented on the pre-
and post-19th century population growth in Europe. It essentially states that the
transition from high fertility and high mortality equilibrium to a low fertility and low
mortality equilibrium is the result of socio-economic growth. A detailed discussion on
the concept can be found in the writings of one of its formulators'. Below we will
only sketch the basic ideas of democraphic transition and some inconsistencies
inherent in the theory.

Democraphic transition has three stages. The first stage is characterised by high
fertility and high mortality, the latter being smaller than the former. The high mor-
tality is usually taken to be an indication of socio-economic backwardness, such as
low level of agricultural output, low calorie intake per head, lack of sufficient health
services and lack of sanitary facilities. The high fertility rates that go along with high
mortality are essentially the result of the latter. Besides, the structure of the family
as an economic unit, the lack of economic opportunity for women outside the family,
brief education and the economic view that the flow of wealth is from childen to
parents are some of the main points that contribute to the prevalence of high
fertility in stage 1.

The second stage of demographic transition is characterised by a decline in mor-
tality; this decline comes about as a result of greater productivity in agriculture,
greater volume and pace of international trade, such as importing sweet potatoes from
theFar East, the improved medical practices, especially inoculation, vaccination,
the elimination of smallpox, and, finally, an improverrent in sanitation such as the
increased production of soap. The reasons seem to be improvements in social-
economic conditions even though they took place before the industrial revolution.

The last stage of demographic transition shows a decline in fertility. This comes
about gradually and is the result of rapid industrial progress and subsequent socio-
economic transformation. In the process of industrial revolution, the traditional
socio-economic relations within families become weaker. As a result of increased
demand for labour by the industrial sector, urbanisation is accelerated and more
people move from the agricultural sector. This demand for labour also releases
women from  their traditional role as more economic opportunities are open for
them. This further weakens the traditional family as an economic unit and changes
the traditional view on family size. Finally, the wealth flow is reversed, that is,
Parents spend more on children, and a conscious effort to decrease fertility takes
place. This decrease in fertility starts with high income urban families, moves
towards the low income and finally spreads to the rural sector. Unlike the decrease in
mortality, the decrease in fertility is rather slow but finally reaches a new equilibrium
with low fertility and mortality. This new equilibrium is characteristic of modern
Europe, North America, Japan and, most recently, Singapore, Taiwan and South
Korea. All these countries have reached a high stage of socio-economic growth.

' Addis Ababa University,

Uniblabis Department of Statistics. Office of Population Research, Princeton




[I. RELEVANCE OF THE DEMOGRAPHIC TRANSITION TO LESS
| DEVELOPED COUNTRIES

Whenever the issue of population growth and economic develo;;‘r;legt in ‘l)(;ss
developed countries is discussed, there are usually tv'vo school? of tl:(:rug‘ ngg)gron[:)
; le argue that if the current rate of population growth (2.5% in 197 cbl
O'f M e should expect the population of many less developed countries to dou e
tmues‘ZSOn ars. Therefore, they advocate extensive family planningprogram‘mes, such
it ki A n.traceptives ,available and teaching the people about the beneflts of late
W) IUESO the other hand, population theorists with a Marxist orientation do n(')t
n;::r?af:.favnour the above view. They argue that with an ac?lelsrated ec;)non:fc
y i istributi i here will be an automatic
development and an equitable dlstrlbupon of ipeome, t : S

> rapid population growth. Their slogan is *‘....take care o popu 3
;;:;ill{la(tjir:)n v‘:ill :)aki care of itself....developm.ent is t‘hfa best con;raceptgle...m.a'l‘l:li);
are no doubt arguing in favour of demographic transition even though they may
ut it. ' ' il
k“"“’s(::;l::l Zrz(i)cles have appeared challenging the bas%c ideas behind tlhezt;a}ncslitt;;r;
theory and on its relevance to the less deve.lt(?ped.countxlliiio:gtof(i:éiigloz:d mlsrta“ty
inadequacy of the demographic transition in expla ty ar
In}'\; rljs in ?ch };entury Europe. Some of the_iss.ues tfhz;:t the :u tl};:;era‘ll.:isi;trzghusd(ianlatrgz
variations in fertility in pre-industrial societies o Europe, gt
i ied women as well as variations in marital fertilityin pre mod
F(::E:t)lret;onT(})lfe T;l;:ntwo points have obvious effeFts on ferti.lity -4 sma;ler pfrOﬁ(i)]x;it;ZE
married implies less fertility and material fertility is nothlpg bu.t numlfar of cfertilit
per married woman. The author also cites some ex?mpl% in which dec 1{;63 1r}ties thz
in pre-moderngocieties preceded decline in morFallty. I?e'splte theﬁe1 ar; lgl;:)es ,,nor-
author still recognises the fact that dem(;graphlc ;rar;z::onsiri;a;:sy escr
i ili nditions in pre-modern and modern ! .
tahtyMaarrll(i/ Zr::;z }(i(t)ave also commented on thg rel.evance of the demogr;phlc t(::ﬁ
sition to the conditions of less developed countries in genera'l, and t(_) .A 1i:m clittle
tries in particular. Teitelbaum® states that democgraphic transntlgp ) asl L
relevance to the less developed nations of today because of gx;reme j 1sslm:iaLatin
between pre-nineteenth century Europe and- present day African, Asnaln an i
American countries. He states that the fertility rate of present day. deYe opmfalc% "
tries is higher than those of pre-modern Europe, and that the decline in mon;h : );he
much faster now than in pre-industrial Europe. The author also states 'sle .
migration of people from pre-modern Europe tq the New .World was res;;clr;ls;se s
putting a check on the possibilities of population explosxpn. Because o g
ferences, the author concludes that the prospects of accele'rated po_pulatlon gtrro
more acute in the present day African, Asian and Latin Ar.nerlcan coun 1est. 4
Caldwell’s* article restates the basic reasons b'ehmd t}.le con.c:llz B
demographic theory by providing detailed cases fror.n his 'e.xter'lsnlle S(()im el(g) i
studies in West Africa. Caldwell states that decrease_ in fertility in less dev Zof
countries is not a function of the spread of modernisation or of.the rat'e. of pr_oligrfiskely
economic development. He goes on to state t.hat decrea}se' in fertility wi e
precede industrialisation and that there is little association b.etween ecSta i)
development and decrease in fer}t)ility. He ;urthfz’ea:il:ieja:il:;t;l 1cr:)nt;\i'(e1:¥ationgand
economic development, fertility be! aviou.r is dependent or ‘ i
ilies have high or low fertility rates depending on the intergenera .
g’(‘:a: f(‘)i"nx(leflsth?l%is majorgrestatement of demographic transition can be summarised
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in the following quotation from his paper:

-...a fairdegree of emotional nucleation is needed for economic nucleation and a con-

siderable amount of both is required before parents are free to indulge in their greater ex-
penditure on children®,

IIl. DEMOGRAPHIC TRANSITION IN THE AFRICAN CONTEXT

The preceding paragraphs summarise the idea of demographic transition, its
shortcomings and its relevance to present day developing countries. Basically, the
theory states that low mortality and low fertility in Europe have come about as a
result of an accelerated social and economic development. The papers by Teitelbaum
and Caldwell*discuss the relevance of the theory to less developed countries. Even
though the two authors were strong in their arguments, their studies were not sup-
ported by empirical evidence. In the following sections an attempt will be made to
empirically verify the relevance of the demographic transition to African countries.
More specifically, we will study the extent to which the socio-econ omic performan ces
of the past twenty years have decreased mortality and fertility rates. In the sub-
sequent paragraphs, decrease in mortality and increase in life expectation at birth
will be used interchangeably since one is the inverse of the other. Expectation of life

_is the more reliable and widely accepted measure of mortality and is preferred over

the crude death rate.

In this and similar studies, there is the problem of identifying appropriate in-
dicators of socio-economic performance. Per capita GNP is probably the most com-
monly used indicator of socio-economic performance. It is a valid indicator because it
incorporates the value of all goods produced and services rendered in a given country
during a calendar year. However, it should not be the only yardstick and other socio-
economic indicators, especially the ones mentioned by the authors of the theory,
should also be considered. The other indicators that will be included in this study are

the volume and extent of health services, and the level of education and ur-
banisation.

IV. METHODOLOGY

In an attempt to verify the relevance of the demographic transition to African
countries, the socio-economic determinants of life expectation and fertility during
the period 1960-65 will be considered. This is the period when most African countries
were gaining their  independence. A similar investigation will also be conducted for
the period 1975-80 for comparison. If there is a difference in the results between the
two periods, such a difference may give some insight into the efforts made by African
governments to control fertility and mortality rates. The results may also give some
insight into the appropriateness of the demographic transition theory within an
African context.

The methods of analysis will be multiple regression and zero order correlation.
The regression equation for life expectation will be

e = f(Y.I

, U,L)
3 H

(1)




where gﬁ == expectation of life at birth
0 .
y = per capita income (US dollars)
IH = Health Index
U = percentage of people in urban areas

L = index of literacy

The regression medel for fertility will be the same as those for life expectation except
that the dependent variable will be general fertility rate F; In other words,

FG o= g(Y,IH U, L) (2)

Regression estimates will be made for equations 1 and 2 fox" the periods u.nderi
consideration (1960-65 and 1975-80). In order to get th‘f best .flt‘ three‘ functiona
forms — linear, logarithmic, and semilogarithmic equations .w1ll be es'tl.mated and
the best fit will be identified for further discussion. A corre'lat.mn go-efflment among
all the variables will be presented in order to give further insight in the strength of
e rlfjlaactliogf?.the equations will be based on cross-s,e‘ctional' data and a upit of ob-
servation will be an African country. Forty-six out of the fifty-one countries will be
included. South Africa will not be among those countries under study because, from
an economic development point of view, it has a Westerp European type d(?veloped
economic system. The remaining four countries are not ineluded because of the in-
completeness of the data. n : i

Also, in order to investigate thie possibilities of regional dlfferenﬂces among
African countries, they will be divided into four regions, namely.the.bast, .W-est,
North, South and Central Africa. In this case the method of analysis w1.ll be l}mlted
to comparing rate of changes in the socio-economic and demographic varxaples.
Regression or correlation will not be considered because the number of observations
per region will be small. i .

One of the major problems in conducting an empirical study of demographic
changes is the lack of reliable and up-to-date data. Even though there has befen con-
siderable improvement in the quality of Africa’s economic and .demographlc 'd.ata,
some of them are still not reliable. The years 1960-65 were espgcxally data-deficient
and some imputations had to be made in some ogthe variables in a few of the coun-

i Botswana, Lesotho and Swaziland. . !

tnw,T;:zn:iZlga on income was obtained from the Statistical Yearbook of t;he Unlte?d'
Nations.® The data on life expectancy, general fertility and percentage’ of peopl.e in
urban areas were obtained from a special publication of the United 'Natlons
Population Division.” The literacy rate of a country is usua.ll_v taken as an mde.x of
the level of education. However, this information is not available for several African
countries for the years 1960-65. The second best indicator v.vas chosen to be the pel:‘-
centage of women enrolled in elementary schools.® This variable was chosgn over't. e
other available indicators of educational performance because, when-studyl ng fgrtlllty
determinants, the educational level of women seems to have a C(')ns1derable (ftfect or;
decision levels of families with respect to having more or less ci?lldren. The index o
health performance of a country is also difficult to determine. The number of
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Income per capita

physicians per 10,000 people, the number of nurses and modern midwives per 10,000
people, and the number of hospital beds — any one of these three — could con-
ceivably be taken as a proxy for the index of health services. However, it was not
possible to choose one of the above because the correlation co-efficient among the
three variables was rather low. Thus, it was decided to define health performance in-
dex as a weighted geometric mean of the three indicators where more weight is given
to the number of doctors. The Health Index will then be

1/3
=[(561) (25 1 ) (251 (3)
1 i L ( o B3
where ID = number of doctors per 10,000 people
[NM:: number of nurses and midwives per 10,000 people

IB = number of hospital beds per 10,000 people.

The data forID INM and IB was obtained from the World Health Organization

publication.®

Another major problem in empirical demographic analysis is to decide what is
the best measure of fertility. There are three possible measures: the Crude Birth Rate
which is defined as the number of births per 10,000 people; the General Fertility
Rate, defined as the number of births per 10,000 women of childbearing age; and
Total Fertility Rate, defined as the sum of age specific fertility rates. Theoretically,
the best measure of fertility is the Total Fertility Rate while the Crude Birth Rate is
the least useful. Total Fertility Rate is not available for some African countries for
the period 1960-65. Thus, General Fertility Rate is taken as a measure of fertility. In
a recent article published by Entwisle!?, a comparative study was made about several

measures of fertility for a given set of data and the result shows little difference
among the various measures.

V. EMPIRICAL FINDINGS

TABLE 1

MEAN VALUES OF VARIOUS SOCIO-ECONOMIC AND DEMOGRAPHIC
INDICATORS FOR AFRICAN COUNTRIES

1960-65 1975-80 Rate (%)
i of Increase

Expectation of Life at Birth e 39.3 46.4 o
General Fertili

eneral Fertility Rate FG 199.1 191.9 4
Percent of population
in urban areas U 14.5 2147 50
Percent of women
enrolled in grade 1-8 L 34.4 0 i
Index of Health Services L, 1.08 a7 i
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The mean values of each of the socioeconomic and demographic measures
are given in Table 1. Each of the socio-economic indicators shows that there was an
improvement in the socio-economic conditions between the two periods under study.
In other words, since the attainment of independence in the early 1960's, most
African countries have shown some progress in the general well-being of the
population. From the demographic variables point of view, there is some signifieant
increase in the expectation of life at birth (decrease in the mortality rate), while there
was some slight reduction in the general fertility rate. This is a rough indicator, but it
tends to show that the idea of demographic transition may have some relevance when
examined within the African context.

The more powerful methods of correlation and regression results are given in
Tables 2 to 5. The three functional forms mentioned above were tested and a
multiple linear regression seems to give a relatively better fit. Tables 2 and 3 show
that each of the socio-economic variables is positively related to life expectation in
both periods under study. In 1960-65, GNP per capita seems to be the most im-
portant socio-economic variable affecting life expectation and 'is followed by the
Health Index and the percentage of population in urban areas. By 1975-80 the Health
Index shows closer positive correlation with life expectation and is followed by the
growth rate of urban population and per capita GNP. i

The effect of all explanatory socio-economic variables on life expectancy is
shown on the multiple linear regression results in Table 4, where income and literacy
index are observed to be the significant explanatory variables in 1960-65, while
literacy and urbanisation are significant in 1975-80. The most important statistic ,

the Co-efficient of Determination, shows an improvement in the 1975-80 equation

over that of 1960-65. Thus; the explanatory and predictive power of the multiple
linear regression of life expectancy on socio-economic variables becomes stronger
over a period of time. This is further evidence that, as the socio-economic conditions
of a country improve, the mortality level tends to decrease.

TABLE 2
ZERO ORDER CORRELATION COEFFICIENTS
(1960-65)
o U N L
e
0 Fa
d
€ !
0
FG 130 il
U 403 0.46 L
Y .526 -.205 479 gl
L

TABLE 3

ZERO ORDER CORRELATION COEFFICIENTS

(1975-80)
(0}
e h G U Y L
0
e MY
0
E
G -.358 {1
U 525 -.340 L
Y 521 -.305 525 (it
L .429 -.222 -.038 .304 Al
IH 564 -.552 .500 767 .482

The correlation co-efficient between the General Fertility Rate and the socio-
economic variables indicates that fertility tends to decrease with an improvement in
socio-economic conditions even though the strength of the association is not as strong
as with mortality. The signs of the co-efficients are in a predictable manner.
Moreover, the association is more significant in 1975-80 when compared to those of
}960-65. The explanatory power of the general fertility regression equation is 35.6 %
in 1975-80 compared to 13% in 1960-65. This empirical evidence again suggests that
fertility may decrease with economic development but is much less responsive ‘'when
compared with the decrease in mortality. ;

The empirical results on fertility from the correlation matrix and those from the
regression equations may seem to be contradictory. This apparent ‘contradiction’is
due to the existence of multi-collinearity among some of the explanatory socio-
economic variables, especially the high positive correlation between per capita GNP
and Health Index. Still, the results in Tables 2 and 3 should be seen as com-
pler.nentary to those in Tables 4 and 5. While Tables 2 and 3 are generally taken as
indicators of the direction of the association between the demographic and each of
the socio-economic variables, the regression results can be taken as indicators of life
expectancy or fertility on all the socio-economic variables put together.




TABLE 4

REGRESSION RESULTS OF LIFE EXPECTATION ON VARIOUS SCCIO=ECONOMIC VARIABLES (1960-1965)
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TABLE 5
REGRESSION RESULTS OF GENERAL FERTILITY RATE ON VARIOUS

SOCIO-ECONOMIC VARIABLES (1975-80)
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VI. REGIONAL VARIATIONS

The regional differences in the socio-economic and demographic indicators are
shown in Table 6. All regions show an improvement in socio-economic development
along with fertility and mortality decline. North Africa seems to show the highest
socio-economic improvement with high fertility decline and high increase in life ex-
pectancy, while West Africa tends to show the least improvement. In all regions the
decrease in fertility is not considerable. Still, the results tend to confirm the opinion
that an accelerated economic and social development is likely to lead to a decrease in
both fertility and mortality.

VII. COMPARISON WITH OTHER RESULTS

Most of the time series and cross-section studies on the determinants of fertility
and mortality among advanced countries show a long run inverse relation between
various socio-economic variables and the demographic indicators. A study by Blake'!
shows a negative relation between several socio-economic variables and fertility.

The same study showed a negative relation between education and fertility,
especially the educational level of women. There is an enormous body of literature on
this subject for the developed countries.

For developing couuiries the relation between income and fertility in the short
run was found to be positive. The studies by Adelman, Buck and Clark tend to show
a short run positive relation between income and fertility.* Simon states that such a
short run positive relation is not surprising, because such studies tend to be on
homogeneous farm households in rural areas and do not include urban sector
households.!® On the other hand, a study made by Russet showed a negative relation
between income and fertility.'* The latter was a geographically distibuted cross-
section study. A differential fertility study by Hawthorne for Lebanon shows low
fertility among uneducated urban dwellers as compared to those uneducated rural
dwellers.'® Furthermore, there was lower fertility among educated urban families
than among uneducated urban families. !

The relationship between life expectation, income and other socio-economic
variables over a period of time seems to be positive. But the evidence suggests that
such a relationship tends to be weaker as the country climbs to a much higher
position on the socio-economic ladder. This relationship is discussed by Preston.'® A
recent article on the determinants of mortality was presented at the June*1979
meetings in Mexico City. The proceedings of the meeting, which deliberated on the
socio-economic determinants and consequences of mortality, were published by the
United Nations'” and had some results on the correlates of mortality in Africa. The
empirical findings suggest a negative correlationbetween crude death rate and other
socio-economic variables, such as index of health status (which were quantified quite
differently from the IH above, percent of urban population, adult literacy rate
and per capita GNP. The results are based on data for the year 1970. The results
seem to be similar to our findings in Tables 2 and 3. Finally, Vallin suggests that no
country can attain a life expectancy of more than 60 years — a very low mortality
rate — unless such a country attains a high stage of economic development.'®




’ IX. CONCLUSION

iy [ b i 1 It is now more than twenty yeays sjnce most African countries gained their in-
E &8 o S;? g 5 9’51 g'? :? = g} 4 dependence. This period is relatively short for showing the impact of the
i 89-'5‘5 32 £g ) 2 D’E demographic transition on the continent under study. Still, the results in the
”a ki gz | 3 o §' s 5 8 ; g { precedmg paragraphs tend to suggest that, in the final analysis, African countries are
i gl e 8 gl Wikl g e BE , likely to have low fertility and low mortality, so longas  their socio-economic con-
f o 3 & - (i o g bl ditions improve. The significant increase in life expectation, and to a lesser extent
i g g B _§ "ZU E: g : the predictable negative association between fertility and most of the socio-economic
il e g (v _ indicators for the 1975-80 period of study, tend to confirm the possible relevance
i §J % of demographic transition to African countries. These countries seem to be moving
1 fd & towards the second stage of the transition theory.
it i The major problem is, that while it is relatively easy to decrease the mortalit
If ) i y y
I ® il & ] - £ ] i rate, it seems quite difficult to decrease fertility. A problem that 'may keep fertility
{ W g S : 9_: i § = 3 relatively high is the current age composition of the African' population, which is
b e { predominantly young. This will prevent the population from decreasing quickly
i i » il < s 4 because of the so-called population momentum.
8 S : : ; : ) i w § 1 Nevertheless, in order to reduce fertility and change the age structure of the
' & -3 . il = g_ g i population the rate of socio-economic development ought to be considerable and
| “ 8 v s 2 i i @ i there should exist an economic structure whose fruits should reach most members of
| N © & -~ o ~ o) & ® U/ the society. Moreover, economic growth should not be narrowly interpreted as mere
o = 5 & | Increases in income and other socio-economic indicators; it should also result in trans-
h il i forming the entire society by re-orientating the 'living and thought habits of the
: we 0 gBE | ! AR ; ; ! ) )
5“'3 m & b E ] 2 58 mn o population. Countries like Saudi Arabia, which have very high per capita GNP as
‘ 3 & 4 © iy o s e o g:’ ; it well as a high investment in education, health and other infrastructure, may not be
; it o o8 considered as developed because the life styles and living habits have not evolved ac-
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