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E C O N O M I C G R O W T H AND T H E D E M O G R A P H I C 
T R A N S I T I O N : T H E C A S E O F A F R I C A N C O U N T R I E S 

Asmerom Kidane' 

1. I N T R O D U C T I O N 

The demographic transition theory is probably the most documented on the pre-
and post-19th century population growth in Europe. I t essentially states that the 
transit ion from high fert i l i ty and high mortal i ty equ i l ibr ium to a low fert i l i ty and low 
mortal i ty equ i l ibr ium is the result of socio-economic growth. A detailed discu.ssion on 
the concept can be found in the writings of one of its formulators ' . Below we w i l l 
only sketch the basic ideas of democraphic transi t ion and some inconsistencies 
inherent in the theory. 

Democraphic transit ion has three stages. The fir.st .stage is characterised by high 
f e r t i l i t y and high mortal i ty , the latter being smaller t h a n the former. T h e high mor
ta l i ty 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 fert i l i ty rates that go along w i t h high 
morta l i ty are essentially the result of the latter. Besides, the structure of the fami ly 
as an economic u n i t , the lack of economic opportunity for women outside the fami ly , 
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 
fer t i l i ty in stage 1. 

The second .stage of demographic transit ion is characterised by a decline i n mor
ta l i ty ; th is def;line comes about as a result of greater productivity in agriculture, 
greater volume and pace of internat ional trade, such as impor t ing sweet potatoes from 
theFar East, the improved medical practices, especially inoculat ion, vaccination, 
the e l iminat ion of smallpox, and , f ina l ly , an improvenrent in sanitation such as the 
increased production of .soap. The reasons seem to be improvements i n social-
economic conditions even though they took place before the industr ial revolution. 

T h e last stage of demographic transit ion shows a decline i n fer t i l i ty . T h i s comes 
about gradually and is the result of rapid industrial progress and subsequent socio
economic tran.sformation. In the process of industr ial revolution, the tradi t ional 
socio-economic relations w i t h i n families become weaker. As a result of increased 
demand for labour by the indu.strial sector, urbanisation is accelerated and more 
people move from the agricultural sector. T h i s demand for labour also releases 
women from the ir tradit ional role as more economic opportunities are open for 
them. T h i s further weakens the tradit ional family as an economic u n i t and changes 
the tradit ional view on fami ly size. Final ly , the wealth flow is reversed, that is, 
parents spend more on chi ldren, and a conscious effort to decrease fert i l i ty takes 
place. T h i s decrease in fert i l i ty starts w i t h high income urban famiUes, moves 
towards the low income and f inal ly spreads to the rura l sector. Unhke tbe decrease in 
mortal i ty , the decrease i n fer t i l i ty is rather .slow but f inal ly reaches a new equ i l i b r ium 
wi th low fert i l i ty and morta l i ty . T h i s new equi l ibr ium is characteristic of modern 
Europe, N o r t h America, Japan and, most recently, Singapore, Ta iwan and South 
Korea. A l l these countries have reached a high stage of socio-economic growth. 

Addis Ababa University, Department of Statistics. Office of Population Re.search, Princeton 
University. 



I I . R E L E V A N C E O F T H E D E M O G R A P H I C T R A N S I T I O N T O L E S S 
D E V E L O P E D C O U N T R I E S 

Whenever the issue of population growth and economic development i n less 
developed countries is discussed, there are usually two schools of t h o u g h t One group 
of people argue that i f the current rate of population growth (2.5% in 1978) con
tinues, one should expect the population of many less developed countries to double 
every 28 years. Therefore, they advocate extensive family planningprogrammes, such 
as making contraceptives available and teaching the people about the benefits of late 
marriage. On the other hand, population theorists w i t h a Marx is t orientation do not 
seem to favour the above view. They argue that w i t h an accelerated economic 
development and an equitable distribution of income, there w i l l be an automatic 
check on rapid population growth. T h e i r slogan is " . . . . t a k e care of population and 
population wi l l take care of itself . . . .development is the best contraceptive. . . " . They 
are no doubt arguing in favour of demographic transi t ion even though they may not 
know much about i t . 

Several articles have appeared challenging the basic ideas behind the transit ion 
theory and on its relevance to the less developed countries of today. Coale " discusses 
the inadequacy of the demographic transition i n explaining fert i l i ty and morta l i ty 
trends in 19th century Europe. Some of the issues that the author raises include large 
variations in fer t i l i ty i n pre- industr ia l societies of Europe, large variations i n the 
proportion of married women as well as variations i n marital fer t i l i ty i n pre-modern 
societies. The last two points have obvious effects on f e r t i l i t y — a smaller proportion 
married implies less fer t i l i ty and material f e r t i l i ty is no th ing but number of children 
per married woman. The author also cites some examples in which decline in fer t i l i ty 
in pre-modern societies preceded decline in mortal ity . Despite these ambiguities, the 
author s t i l l recognises the fact that demographic transi t ion correctly describes mor
tal i ty and fer t i l i ty conditions i n pre-modern and modern societies. 

Many authors have also commented on the relevance of the demographic t r a n 
sition to the conditions of less developed countries i n general, and to Afr ican coun
tries in particular. Te i t e lbaum' states that democgraphic transit ion has l i t t le 
relevance to the less developed nations of today because of extreme dissimilarities 
between pre-nineteenth century Europe and present day Afr ican, Asian and L a t i n 
American countries. He states that the fert i l i ty rate of present day developing coun
tries is higher than those of pre-modern Europe, and that the decline i n mortal i ty is 
much faster now than in pre- industr ial Europe. The author also states that the 
migration of people from pre-modern Europe to the New Wor ld was responsible for 
put t ing a check on the possibilities of population explosion. Because of these d i f 
ferences, the author concludes that the prospects of accelerated population growth is 
more acute in the present day Afr ican, Asian and L a t i n American countries. 

Caldwell 's ' ' article restates the basic reasons behind the concept of 
demographic theory by providing detailed cases from his extensive sociological 
.studies in West Africa. Caldwell states that decrease in fer t i l i ty i n less developed 
countries is not a function of the spread of modernisation or of the rate of progress of 
economic development. He goes on to state that decrease i n fer t i l i ty w i l l l ikely 
precede industrialisation and that there is l i t t l e association between economic 
development and decrease in fert i l i ty . He further argues that , i n every stage of 
economic development, fer t i l i ty behaviour is dependent on rational consideration and 
that families may have high or low fert i l i ty rates depending on the intergenerational 
flow of wealth. His major restatement of demographic transit ion can be summarised 
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i n the fol lowing quotation from his paper: 

penditure on children^ " P*"^^"'* 'ree to indulge m their greater ex-

n i . D E M O G R A P H I C T R A N S I T I O N I N T H E A F R I C A N C O N T E X T 

The preceding paragraphs summarise the idea of demographic transi t ion , its 
shortcomings and its relevance to present day developing countries. Basically, the 
theory .spates that low morta l i ty and low f e r t i l i t y i n Europe have come about as a 
result of an accelerated social and economic development. T h e papers by Tei te lbaum 
and Caldwell-discuss the relevance of the theory to less developed countries. Even 
though the two authors were strong i n their arguments, the i r studies were not sup
ported by empirical evidence. I n the fo l lowing sections an attempt w i l l be made to 
empirical ly verify the relevance of the demographic transi t ion to Afr ican countries. 
More specifically, we w i l l study the extent to which the socio-economic performances 
of the past twenty years have decreased morta l i ty and fer t i l i ty rates. I n the sub
sequent paragraphs, decrease in morta l i ty and increase i n life expectation at b i r t h 
w i l l be used interchangeably since one is the inverse of the other. Expectation of life 
is the more reliable and widely accepted measure of morta l i ty a n d is preferred over 
the crude death rate. 

I n this and similar studies, there is the problem of identi fy ing appropriate i n 
dicators of socio-economic performance. Per capita G N P is probably the most com
monly used indicator of socio-economic performance. I t is a va l id indicator because i t 
incorporates the value of a l l goods produced and services rendered i n a given country 
d u r i n g a calendar year. However, i t .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 w i l l be included i n th is study are 
the volume and extent of health services, and the level of education and ur
banisation. 

I V . M E T H O D O L O G Y 

I n an attempt to verify the relevance of the demographic transi t ion to African 
countries, the socio-economic determinants of life expectation and fert i l i ty dur ing . 
the period 1960-65 w i l l be considered. This is the period when most Afr ican countries | 
were gaining their independence. A similar investigation w i l l also be conducted for 
the period 1975-80 for comparison. I f there is a difference i n the results between the 
two periods, such a difference may give some insight in to the efforts made by African 
governments to control fert ihty and mortal i ty rates. The results may also give some 
insight into the appropriateness of the demographic transit ion theory w i t h i n an 
Afr ican context. 

T h e methods of analysis w i l l be mul t ip le regression and zero order correlation. 
The regression equation for life expectation w i l l be 

e° = f ( Y , I U ,L ) U ) 
o " 



0 
where e — expectation of life at b i r t h 

o 
Y = per capita income (US dollars) 

I „ —- Health Index 
H 

U = percentage of people i n urban areas 

L =- index of literacy 

The regression mpdel for fer t i l i ty w i l l be the same as those for life expectation except 
that the dependent variable w i l l be general f e r t i l i t y rate F Q I n other words, 

=^ ^ ^ ' ^ H L ) (2) 

Regression estimates w i l l be made for equations 1 and 2 for the periods under 
consideration (1960-65 and 1975-80). I n order to get the best f i t , three funct ional 
forms — linear, logarithmic, and semilogarithmic equations w i l l be estimated and 
the best f i t w i l l be identif ied for further discussion. A correlation co-efficient among 
al l the variables w i l l be presented in order to give f i l r ther insight in the strength of 
the relations. 

Each of the equations w i l l be based on cross-.sectional data and a un i t of ob
servation w i l l be an Afr ican country. Forty-six out of the f i f ty-one countries w i l l be 
included. South Africa wi l l not be among those countries under study because, from 
an economic development point of view, i t has a Western European type developed 
economic system. The remaining four countries are not included because of the i n 
completeness of the data. 

Also, i n order to investigate the possibilities of regional differences among 
Afr ican countries, they w i l l be divided i n t o four regions, namely the East, West, 
N o r t h , South and Central Africa. I n this case the method of analysis w i l l be l imited 
to comparing rate of changes in the socio-economic and demographic variables. 
Regression or correlation will not be considered because the number of observations 
per region w i l l be small . 

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 been con
siderable improvement in the quality of Africa's economic and demographic data, 
some of them are .still not reliable. The years 1960-65 were especially data-deficient 
and some imputat ions had to be made i n some of the variables i n a few of the coun
tries, namely Botswana, Lesotho and Swaziland. 

T h e data on income was obtained from the Statistical Yearbook of the United-
Nations-" T h e data on life expectancy, general fert i l i ty and percentage of people i n 
urban areas were obtained from a special publication of the United Nations 
Population D iv i s i on . ' ' The literacy rate of a country is usually taken as a n index of 
the level of education. However, this information is not available for seveial African 
countries for the years 1960-65. T h e second best indicator was chosen to be tbe per-
centEtge of women enrolltxi in elementary schools." T h i s variable was chosen over the 
other available indicators of educational performance because, when studying f e r t i l i t y 
determmants, the educatk)nal level of women .seems to have a ccmsiderable effect on 
decision levels of families w i t h respect to having more or less children. T h e index of 
health performance of a country is also di f f i cul t to determine. T h e number of 
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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, i t was not 
possible to choose one of the above because the correlation co-efficient among the 
three variables was rather low. Thus , i t was decided to define health performance i n 
dex as a weighted geometric mean of the three indicators where more weight is given 
to the number of doctors. The Hea l th Index w i l l then be 

number of doctors per 10,000 people 

number of nurses and midwives per 10,000 people 

number of hospital beds per 10,000 people. 

where 1^^ = . 

^B = 

The data f o r i I „ „ , and I was obtained from the W o r l d Heal th Organization D N M B 

pubUcation. ' 

Another major problem in empirical demographic analysis is to decide what is 
the best measure of fert i l i ty . There are three possible measures: the Crude B i r t h Rate 
which is defined as the number of b i r ths per 10,000 people; the General Fer t i l i t y 
Rate, defined as the number of b i r ths per 10,000 women of chi ldbearing age; and 
T o t a l Fert i l i ty Rate, defined as the s u m of age specific f e r t i l i t y rates. Theoretical ly , 
the best measure of f e r t i l i ty is the Tota l Fert i l i ty Rate while the Crude B i r t h Rate is 
the least useful. T o t a l Fer t i l i t y Rate is not available for some Afr ican countries for 
the period 1960-65. T h u s , General Fert i l i ty Rate is taken as a measure of f er t i l i ty . I n 
a recent article pubhshed by E n t w i s l e ' " , a comparative study was made about several 
measures of f er t i l i ty for a given set of data and the result shows l i t t le difference 
among the various measurgg. 

V . E M P I R I C A L F I N D I N G S 

T A B L E 1 

M E A N V A L U E S O F V A R I O U S S O C I O - E C O N O M I C A N D D E M O G R A P H I C 
I N D I C A T O R S F O R A F R I C A N C O U N T R I E S 

Expectation of Life at Birth 

Oeneval Fertility Rate 

Percent of population 
in urban aieas 

Percent of women 
enrolled in grade 1-8 

Index of Health .Services 

Income per capita 

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

39.3 46.4 18 

199.1 191.9 4 

V 14.5 21.7 50 

L 34.4 40.5 18 

^H 1.08 1.57 45 

Y 136.3 196.8 41 



The mean values of each of the socioeconomic and demographic measures 
are given i n Table 1. Each of the socio-economic indicators shows t h a t there was an 
improvement i n the socio-economic conditions between the two periods under study. 
I n other words, since the a t ta inment of independence i n t h e early 1960 s, most 
Afr ican countries have shown some progress i n the general well -being of the 
population. From the demographic variables po int of view, there is some significant 
increase i n the expectation of life at b i r t h (decrease i n the morta l i ty rate), whi le there 
was some sl ight reduction in the general f e r t i l i t y rate. T h i s is a rough indicator, but i t 
tends to show that the idea of demographic transi t ion may have some relevance when 
examined w i t h i n the Afr i can context. 

T h e more powerful methods of correlation and regression results are given in 
Tables 2 t o 5. T h e three functional forms mentioned above were tested and a 
mul t ip le linear regression seems to give a relatively better f i t . Tables 2 and 3 show 
that each of the socio-economic variables is positively related to life expectation in 
both periods under study. I n 1960-65, G N P per capita .seems to be the most i m 
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 w i t h life expectation and is followed by the 
growth rate of urban population and per capita G N P . 

T h e effect of al l explanatory socio-economic variables on life expec:tancy is 
shown on tbe mult iple l inear regression results in Table 4, where income and literacy 
index are observed to be the significant explanatory variables i n 1960-65, while 
literacy and urbanisation are significant i n 1975-80. T h e most important statistic , 
tbe Co-efficient of Determinat ion , shows an improvement in the 1975-80 equation 
over that of 1960-65. Thus, ' the explanatory and predictive power of the mult iple 
linear regression of life expectancy on socio-economic variables becomes stronger 
over a period of t ime. T h i s is further evidence that , as the socio-economic conditions 
of a country improve, the mortal i ty level tends to decrease. 

T A B L E 2 

Z E R O O R D E R C O R R E L A T I O N C O E F F I C I E N T S 
(1960-65) 

0 
e 
o 

U Y L 

% — 

U 

.130 

403 0.46 -— 

Y .526 -.205 .479 — 
L .279 -.173 -.044 .091 — 

.448 -.310 .380 .782 .482 

T A B L E 3 

Z E R O O R D E R C O R R E L A T I O N C O E F F I C I E N T S 
(1975-80) 

G U 

U, 

Y 

L 

I 
H 

-..358 

.525 

.521 

.429 

.564 

-.340 

-.305 

-.222 

-.552 

.525 

-.038 

.500 

.304 

.767 .482 

The correlation co-efficient between the General Fert i l i ty Rate and the socio
economic variables indicates that f e r t i l i ty tends to decrease w i t h an improvement in 
socio-economic conditions even t h o u ^ the strength of the association is not as strong 
as w i t h mortal ity . T h e signs of the co-efficients are i n a predictable manner. 
Moreover, the association is more significant i n 1975-80 when compared to those of 
1960-65. The explanatory power of the general f e r t i l i ty regression equation is 35.6% 
in 1975-80 compared to 13% in 3960-65. Th is empirical evidence again suggests that 
fert i l i ty may decrease w i t h economic development but is much less responsive when 
compared wi th the decrease in mortal i ty . 

The empirical results on fert i l i ty from the correlation matrix and those from the 
regression equations may seem to be contradictory. T h i s apparentl ^contradiction'is 
due to the existence of mult i -co l l ineari fy among some of the explanatory socio
economic variables, especially the high positive correlation between per capita G N P 
and Hea l th Index. S t i l l , the results in Tables 2 and 3 .should be seen as com
plementary to those in Tables 4 and 5. Whi le 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 fert i l i ty on a l l the socio-economic variables put together. 
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V I . R E G I O N A L VARIATIONS 

The regional differences i n the socio-economic and demographic indicators are 
shown in Table 6. A l l regions show an improvement in socio-economic development 
along wi th fer t i l i ty and mortal ity decline. N o r t h Africa seems to show the highest 
socio-economic improvement w i t h high fert i l i ty decline and high increase in life ex
pectancy, whi le West Africa tends to show the lea.st improvement I n all regions the 
decrease i n fert i l i ty is not considerable. S t i l l , the results tend to conf irm the opinion 
that an accelerated economic and social development is l ikely to lead to a decrease i n 
both f er t i l i ty and mortal i ty . 

V I I . COMPARISON WITH O T H E R R E S U L T S 

Most of the t ime series and cross-section studies on the determinants of fer t i l i ty 
and mortal i ty among advanced countries show a long r u n inverse relation between 
various .socio-economic variables and the demographic indicators. A study by B l a k e " 
shows a negative relation between several .socio-economic variables and fer t i l i ty . 

T h e same study showed a negative relation between education and f e r t i l i t y , 
especially the education.al level of women. There is an enormous body of l iterature on 
this subject for the developed countries. 

For developing cou..tries the relation between income and fer t i l i ty i n the short 
r u n was found to be positive. T h e studies by Adelman, Bjuck and Clark tend to show 
a short r u n positive relation between income and f e r t i l i t y ' ' ^ Simon states that such a 
short r u n positive relation is not surprising, because such .studies tend to be on 
homogeneous farm households i n rural areas and do not include urban .sector 
h o u s e h o l d s . O n the other hand, a study made by Russet showed a negative relation 
between income and f e r t i l i t y , ' * T h e latter was a geographically distibuted cross-
section study. A dif ferential fer t i l i ty study by Hawthorne for Lebanon shows low 
fer t i l i ty among uneducated urban dwellers as compared to those uneducated rural 
dwellers. '* Furthermore, there was lower fer t i l i ty among educated urban famihes 
than among uneducated urban families. 

T h e relationship between life expectation, income and other socio-economic 
variables over a periixl of t ime seems to be positive. B u t the evidence suggests t h a t 
such a relationship tends to be weaker as the country climbs to a much higher 
position on the socio-economic ladder. T h i s relationship is discussed by Preston." ' A 
recent article on the determinants of mortal i ty was presented at the June* 1979 
meetings in Mexico City. T h e proceedings of the meeting, which deliberated on the 
socio-economic determinants and consequences of mortal i ty , were pubhshed by the 
United N a t i o n s " and had some results on the correlates of mortal ity i n Africa. T h e 
empirical findings suggest a negative correlationbetween crude death rate and other 
socio-economic variables, .such as index of health status (which were quantif ied quite 
differently from the I H above, percent of urban popidation, adult literacy rate 
and per capita GNP. The results are based on data for the year 1970. T h e results 
seem to be s imilar to our findings in Tables 2 and 3. F inal ly , ValHn suggests t h a t no 
country can at ta in a hfe expectancy of more than 60 years — a very low morta l i ty 
rate — unless such a country attains a high stage of economic development. '* 



I X . C O N C L U S I O N 

I t is now more than twenty yeaps since most African countries gained their i n 
dependence. T h i s period is relatively short for showing the impact of the 
demographic transit ion on the continent under study. S t i l l , the results i n the 
preceding paragraphs tend to suggest that , i n the f inal analysis, African countries are 
likely to have low fe r t i l i t y and low morta l i ty , so long as their socio-economic con
dit ions improve. T h e significant increase i n life expectation, and to a lesser extent 
the predictable negative association between fertiUty and most of the socio-economic 
indicators for the 1975-80 period of study, tend to conf irm the possible relevance 
of demographic transition to Afr i can countries. These countries seem to be moving 
towards the second stage of the transit ion theory. 

The major problem is, t h a t whi le i t is relatively easy to decrease the mortal i ty 
rate, i t seems quite di f f icult to decrease fer t i l i ty . A problem that may keep fert i l i ty 
relatively high is the current age composition of the African' population, which is 
predominantly young. T h i s w i l l prevent the population from decreasing quickly 
because of the so-called population momentum. 

Nevertheless, in order to reduce fert i l i ty and change the age structure of the 
population the rate of socio-economic development ought to be considerable and 
there should exist an economic structure whose fruits should reach most members of 
the society. Moreover, economic growth should not be narrowly interpreted as mere 
increases in income and other socio-economic indicators; i t should al.so result in trans
forming the entire society by re-orientating the ' l iv ing and thought habits of the 
population. Countries like Saudi Arabia , which have very high per capita GNP as 
well as a high investment in education, health and other infrastructure, may not be 
considered as developed because the life styles and Ihin^ habits have not evolved ac
cordingly. Only economic development that comes about as a result of conscious ef
fort , hard work and greater innovation can have an impact on decreasing fer t i l i ty . 
Japan, T a i w a n , Singapore, and South Korea, are the latest examples of this effort. 

Th is study has been rather aggregate. A n African country was taken as a un i t of 
observation; socio-economic and demographic relations were established using data 
some of whicharenot free from error. Similar studies based on a carefully prepared 
sample survey for some of the countries and comparing such results would com
plement this study and, most important ly , would give a stronger indication of the 
relevance of democraphic transit ion i n Afr ican countries. 
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