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PREFACE 

Roughly 1 . 6  b i l l i o n  peop l e ,  40 p e r c e n t  o f  t h e  w o r l d ' s  
popu l a t i on ,  l i v e  i n  urban a r e a s  today.  A t  t h e  beg inn ing  
o f  t h e  l a s t  c e n t u r y ,  t h e  urban popu l a t i on  of  t h e  world 
t o t a l e d  on ly  25 m i l l i o n .  According t o  r e c e n t  Uni ted  
Nat ions  e s t i m a t e s ,  abou t  3.1 b i l l i o n  peop le ,  tw ice  t o -  
d a y ' s  urban popu l a t i on ,  w i l l  be  l i v i n g  i n  urban a r e a s  by 
t h e  yea r  2000. 

Scho l a r s  and policy-makers o f t e n  d i s a g r e e  when it 
comes t o  e v a l u a t i n g  t h e  d e s i r a b i l i t y  of  c u r r e n t  r a p i d  
r a t e s  of  urban growth i n  many p a r t s  o f  t h e  g lobe .  Some 
see t h i s  t r e n d  a s  f o s t e r i n g  n a t i o n a l  p roce s se s  o f  soc io -  
economic development,  p a r t i c u l a r l y  i n  t h e  poo re r  and 
r a p i d l y  u rban i z ing  c o u n t r i e s  of  t h e  Th i rd  World; whereas 
o t h e r s  b e l i e v e  t h e  consequences t o  be  l a r g e l y  u n d e s i r a b l e  
and a rgue  t h a t  such urban growth should  b e  slowed down. 

A s  p a r t  o f  a s e a r c h  f o r  convincing evidence  f o r  o r  
a g a i n s t  r dp id  r a t e s  o f  urban growth, a  Human S e t t l e m e n t s  
and S e r v i c e s  r e s e a r c h  team, working w i t h  t h e  Food and 
A g r i c u l t u r e  Program, i s  ana lyz ing  t h e  t r a n s i t i o n  of a  na- 
t i o n a l  economy from a p r i m a r i l y  r u r a l  a g r a r i a n  t o  an  urban 
i n d u s t r i a l - s e r v i c e  s o c i e t y .  Data from s e v e r a l  c o u n t r i e s  
s e l e c t e d  a s  c a s e  s t u d i e s  a r e  be ing  c o l l e c t e d ,  and t h e  re- 
s e a r c h  i s  focus ing  on two themes: s p a t i a l  popu l a t i on  
growth and economic ( a g r i c u l t u r a l )  development,  and re- 
s o u r c e / s e r v i c e  demands of popu l a t i on  growth and economic 
development.  

Th i s  paper  i s  one  o f  s e v e r a l  f ocus ing  on one of f i v e  
c a s e  s t u d i e s :  Kenya. I n  i t ,  a member o f  t h e  Food and 
A g r i c u l t u r e  Program (Shah) and h i s  co-author from t h e  
Human S e t t l e m e n t s  and S e r v i c e s  Area ( W i l l e k e n s ) ,  p r e s e n t  
s e v e r a l  a l t e r n a t i v e  p r o j e c t i o n s  o f  Kenya's urban and r u r a l  
popu l a t i ons .  They then  examine t h e  p robab le  consequences  
o f  t h e s e  a l t e r n a t i v e  demographic f u t u r e s  on demands f o r  
jobs ,  food,  h e a l t h  c a r e ,  and educa t ion .  

Ferenc  Rabar Andrei  Rogers 
Leader Chairman 
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ABSTRACT 

T h i s  paper  p r o j e c t s  t h e  r u r a l  and urban p o p u l a t i o n s  
of Kenya i n t o  t h e  f u t u r e  by a p p l y i n g  t h e  methodology o f  
m u l t i r e g i o n a l  demography. A b a s e  run  and s i x  a l t e r n a t i v e  
s c e n a r i o s  o f  f e r t i l i t y ,  m o r t a l i t y ,  and r u r a l - u r b a n  migra-  
t i o n  a r e  c o n s i d e r e d .  The demographic consequences o f  
t h e s e  a l t e r n a t i v e  s c e n a r i o s  on employment, demand f o r  food ,  
h e a l t h ,  e d u c a t i o n ,  and on development i n  g e n e r a l  a r e  ana- 
lyzed s e p a r a t e l y  f o r  t h e  urban and r u r a l  s e c t o r s .  A g e n e r a l  
framework f o r  t h e  s t u d y  o f  t h e  u r b a n i z a t i o n  p r o c e s s  i s  a l s o  
proposed.  
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1 .  INTRODUCTION 

Kenya has one of the highest population growth rates in the 

world. The country had 5.4 million people in 1948; its 

population increased by 3.2 million in the period 1948-62 and by 

another 2.3 million people in the period 1962-1969, (Development 

Plan, 1974-1978, pp.99). This represents an annual growth rate 

of 3.2% in the period 1948-1962 and 3.4% in the period 1962-1969. 

The present population is about 14 million and the annual growth 

rate is about 3.5%. Hence, not only has Kenya's population 

been growing, but also the growth rate has increased substantially 

in the last two decades. At this rate of growth Kenya's popu- 

lation is expected to double within 20 years. 

, The principal source of Kenya's accelerated population 

growth has been a rapid decline in mortality; fertility has 

remained relatively constant. It is expected that with improving 

health services throughout the country, mortality will decline 

further whereas fertility is expected to remain constant, at 

least for the next two decades. The rapid population growth has 

created increasingly greater demands for employment, food, 

shelter, clothing and services such as education, water, sanita- 

tion, health, transportation, etc. In spite of the efforts of 

the government to provide basic services throughout the country, 

the population growth is causing an increasing gap between the 

availability of economic goods and services and the corresponding 

demands of the population. 

Estimates of current population characteristics, as well 

as population trends which may be expected in the future, are 

essential for assessing the 'needs of Kenya's society in the 

future. It is important to divide the population projections 

into urban and rural components since Kenya has a dual econbmy: 

agriculture (rural areas) is the backbone of the economy, and 

manufacturing and industry (mainly urban areas) constitute 

an important growth sector. It should be noted that agriculture 



and manufacturing will become complementary rather than competi- 

tive sectors of the economy in the sense that agriculture will 

provide both the raw materials for industrial exports and an 

expanding market for manufactured goods. About 85% of the 

population resides in the rural areas and the remaining 15% 

inhabits the urban areas. This is a low level of urbanization 

in comparison to many developing countries in Latin America 

and Asia. However, the rate of urbanization is high. In 1969, 

1.1 million people resided in the urban areas; the present 

number is 2 million. This urbanization trend is likely to con- 

tinue and may increase in the future. 

The objective of this paper is to present some preliminary 

results on the projections of Kenva's rural and urban populations 

under present trends (base run) and under varying assumptions 

(Scenarios 1 to 6) of fertility, mortality and migration. The 

methodology of multiregional demography is applied to this two- 

region system (Rogers 1975). The advantage of this approach is 

that rural and urban populations can be projected simultaneously, 

as part of an interconnected two-region system. 

A short review of the projection procedure is given in the 

Appendix. The actual simulation program used is described in 

detail elsewhere (Willekens 1978). 

This paper is organized in seven sections. After this 

introduction, the origin of the input (base year) data 

is reviewed in detail and the procedures adopted to estimate 

missing data are discussed. The third section describes the 

Six scenarios or alternative futures on which the alternative 

population projections are based. The demographic consequences 

of these alternative scenarios, i.e. the alternative population 

projectionstare discussed in Section 4. Populations are pro- 

jected by five-year age groups. Implications for school enrol- 

ment, demand for health services, employment and future food de- 

mand are analysed in Section 5. Finally Section 6 broadens the 

perspective of demographic growth in the two region (rural-urban) 

system. Tt proposes an approach to integrated demographic de- 

.vel_opment of urban and rural areas through decentralized urbaniza- 

t ion. 



2.  MEASUREMENT AND ESTIMATION OF INPUT DATA. 

P o p u l a t i o n  

I n  Kenya t h e c e n s u s e s  of non-Afr ican  p o p u l a t i o n  w e r e  h e l d  

i n  1921  and 1926;  i n  1931 a  f e w  A f r i c a n  r e s p o n d e n t s  employed 

by non-Afr icans  w e r e  i n c l u d e d .  The f i r s t  c o u n t  o f  t h e  e n t i r e  

p o p u l a t i o n  was c a r r i e d  o u t  i n  1948 and  t h e  s econd  i n  1962.  I n  

t h e s e  two c e n s u s e s  t h e  c o u n t  was e f f e c t e d  p a r t l y  on  a  d e  j u r e  

b a s i s  and p a r t l y  by s a m p l i n g .  The c e n s u s  o f  p o p u l a t i o n  h e l d  i n  

1969 was t h e  t h i r d  g e n e r a l  c e n s u s  t o  b e  u n d e r t a k e n  i n  Kenya and  

t h e  f i r s t  s i n c e  i n d e p e n d e n c e  i n  1963. The 1969 c e n s u s  d i f f e r s  

f rom t h e  two p r e v i o u s  o n e s  i n  t h a t ,  f o r  t h e  f i r s t  t i m e ,  a n  a t -  

t e m p t  was made t o  enumera t e  t h e  p o p u l a t i o n  on  a  d e  f a c t o  b a s i s  

t h r o u g h o u t  t h e  c o u n t r y .  

I n  t h i s  p a p e r  t h e  r u r a l  and u rban  p o p u l a t i o n  p r o j e c t i o n s  o f  

Kenya a r e  b a s e d  o n  t h e  demographic  c h a r a c t e r i s t i c s  o f  t h e  popu la -  

t i o n  o n  Augus t  24-25th o f  t h e  1969 c e n s u s  y e a r .  The p o p u l a t i o n  

by a g e ,  s e x  and  r e g i o n  i s  g i v e n  i n  T a b l e  1 .  The l a s t  a g e  g r o u p  

i s  open-ended and c o n t a i n s  t h e  p o p u l a t i o n  o f  65 and o v e r .  The 

d a t a  a r e  c o n t a i n e d  i n  Kenyan P o p u l a t i o n  Census ,  1969,  Vol .  I 

and I1 ( u r b a n  a r e a s ,  d e f i n e d  a s  towns which r e p o r t e d  more t h a n  

2,000 p e o p l e ,  i n  V o l .  11, T a b l e  5 ,  pp.  75-78; t o t a l  i n  Vol .  I ,  

T a b l e  3 ,  p.  118-123) .  These  d a t a  may a l s o  b e  found  ir,  the 

U n i t e d  N a t i o n s  Demographic Yearbook (1974,  T a b l e  7 )  and  i n  t h e  

ILO ' s  Bachue-Kenya r e p o r t  (1977 ,  Appendix,  pp .  127-1281. How- 

e v e r ,  t h e  c e n s u s  r e p o r t  g i v e s ,  f o r  a g e s  above  30 ,  t h e  p o p u l a t i o n  

i n  10-year  a g e  g r o u p s .  T h e r e f o r e ,  t h e  ILO-data have  been  used  i n  

T a b l e  1 .  

F e r t i l i t y  

The r e q u i r e d  f e r t i l i t y  d a t a  a r e  a g e - s p e c i f i c  r u r a l  and  u r -  

ban  b i r t h  ra tes  f o r  t h e  t o t a l  p o p u l a t i o n  ( T a b l e  2 ) .  They are 

e x p r e s s e d  a s  t h e  t o t a l  number o f  b i r t h s  t o  women i n  a  c e r t a i n  

a g e  g r o u p  d i v i d e d  by t h e  t o t a l  p o p u l a t i o n  i n  t h i s  a g e  g r o u p .  The 

u s e  o f  t h e s e  f e r t i l i t y  r a t e s  o f  t h e  t . o t a l  p o p u l a t i o n  i n t r o d u c e s  

a  b i a s  s i n c e  t h e  a g e  o f  t h e  f a t h e r  i s  o m i t t e d  f rom c o n s i d e r a t i o n .  

However, t h e  e r r o r  i n t r o d u c e d  by s u c h  a  female dominant  a p p r o a c h  

i s  n e g l i g i b l e  and  c a n  b e  a v o i d e d  by u s i n g  a  two-sex model .  

The a g e - s p e c i f i c  f e r t i l i t y  r a t e s  o f  t h e  t o t a l  p o p u l a t i o n  

a r e  d e r i v e d  by m u l t i p l y i n g  t h e  t o t a l  f e r t i l i t y  r a t e s  ( b i r t h s  p e r  

women i n  c e r t a i n  a g e  g r o u p s )  by t h e  p r o p o r t i o n  o f  women i n  e a c h  



age g roup .  The l a t t e r  a r e  d e r i v e d  from t h e  Kenya P o p u l a t i o n  

Census Vol.  I V ,  where t h e  a g e - s p e c i f i c  f e r t i l i t y  r a t e s  f o r  v a r i o u s  

d i s t r i c t s  i n  Kenya a r e  g i v e n .  The urban  p o p u l a t i o n  o f  Kenya i n  

1969 was 1 ,079 ,908  and t h i s  i n c l u d e d  a l l  c e n t e r s  w i t h  p o p u l a t i o n  

o f  200d and  above .  I n  t h e  d e r i v a t i o n  o f  t h e  s h a p e  o f  t h e  u rban  

f e r t i l i t y  s c h e d u l e ,  t h e  urban  a r e a s  w e r e  assumed t o  c o n s i s t  o f  

Nal.rl=bi and Mombasa o n l y ;  t h e s e  two c i t i e s  a c c o u n t  f o r  70% o f  t h e  

urban  p o p u l a t i o n .  T h i s  a s sumpt ion  was made due  t o  t h e  l a c k  o f  

f e r t i l i t y  d a t a  f o r  t h e  r e m a i n i n g  30% of  t h e  Kenyan u r b a n  a r e a .  

The l e v e l  o f  t h e  f e r t i l i t y  s c h e d u l e ,  i . e .  t h e  area unde r  t h e  c u r v e ,  

was n o t  t a k e n  from t h e  Nairobi-Mombasa d a t a .  The r e l a t i v e l y  low 

C e r t i l i t y  l e v e l s  i n  t h o s e  l a r g e  c i t i e s  are n o t  r e p r e s e n t a t i v e  f o r  

t h e  f e r t i l i t y  o f  a l l  u rban  a r e a s ,  i n c l u d i n g  t h e  s m a l l  towns.  

I n s t e a d ,  it was assumed t h a t  t h e  ui^b?:-, Z T ~ F . . S  have  a g r o s s  r a t e  

o f  r c p s o d u c t i o n  o f  2 .75 ,  whereas  t h e  r u r a l  a r e a s  have  a GRR o f  

4 - 0 0 .  These  numbers are d e r i v z d  f r o n  t h z  ;LC estimates o f  

urban  and r u r a l  t o t a l  f e r t i l i t y  r a t e s  3 of 5.5 and  8 .0  res- 

p e c t i v e l y ,  y i e l d i n g  a  TFR f o r  t h e  c o u n t r y  o f  7 .6  (ILO, Bachue- 

Kenya, 1975,  Appendix p.  1 3 5 ) .  The i m 2 l i e d  s e x  r a t i o  i s  u n i t y .  

M o r t a l i t y  

R u r a l  and u rban  a g e - s p e c i f i c  d e a t h  r a t e s  3re unknown. The 

number o f  d e a t h s  by a g e  and s e x  i n  1953 f o r  t h e  c o u n t r y  a s  a  

whole a r e  p u b l i s h e d  by t h e  U n i t e d  N a t i o n s  (1954,  pp. 540-541) .  

However, t h e  number o f  d e a t h s  w i t h  a g e s  unknown i s  v e r y  h i g h .  

They c a n n o t  b e  e x c l u d e d  and are t h e r e f o r e  a l l o c a t e d  p r o p o r t i o n a l l y  

t o  t h e  v a r i o u s  a g e  g r o u p s  ( T a b l e  3 ) .  The t o t a l  number o f  d e a t h s  

i s  d i v i d e d  by t h e  t o t a l  p o p u l a t i o n  y i e l d i n g  a  n a t i o n a l  m o r t a l i t y  

s c h e d u l e  o f  t h e  t o t a l  p o p u l a t i o n .  To d i s a g g r e y a t e  t h i s  s c h e d u l e  

i n t o  an  u rban  and  a  r u r a l  m o r t a l i t y  s c h e d u l e ,  it  i s  assumed t h a t  

urban  and r u r a l  c r u d e  d e a t h  r a t e s  are 1 4 %  and 2 1 % ,  r e s p e c t i v e l y .  

T h i s  i m p l i e s  a n a t i o n a l  c r u d e  d e a t h  ra te  of  2 0 % .  T h i s  d i s a g g r e -  

g a t i o n  p r o c e d u r e  i s  t h e  same as  t h e  one  u s e d  f o r  m i g r a t i o n .  I t  

w i l l  be d e s c r i b e d  i n  t h e  n e x t  s e c t i o n .  The a g e - s p e c i f i c  u rban  

and i - u ~ a l  d e a t h  rates  a r e  g i v e n  i n  T a b l e  4 .  The i m p l i e d  u rban  

and r u r a l  l i f e  e x p e c t a n c y  i s  a b o u t  47 and 4 4  y e a r s  r e s p e c t i v e l y .  

T h i s  i s  below t h e  o f f i c i a l  n a t i o n a l  estimates o f  49 y e a r s ,  b u t  

el~sri- t o  t h e  4 0  t o  45 y e a r s  o b s e r v e d  i n  t h e  1962 c e n s u s .  



( C e n t r a l  Bureau of S t a t i s t i c s ,  1971, p. 1 . )  Our e s t i m a t e s  a r e  

t h e r e f o r e  somewhat p e s s i m i s t i c .  

Migra t ion  

The r e q u i r e d  m i g r a t i o n  d a t a  c o n s i s t  of  annua l  a g e - s p e c i f i c  
r u r a l  and urban o u t m i g r a t i o n  r a t e s  f o r  t h e  b a s e  y e a r .  ~ h e s e  d a t a  

a r e  n o t  a v a i l a b l e .  I n  a  r e c e n t  review Rempel (19761 r e p o r t s  on 

m i g r a t i o n  in fo rmat ion  t h a t  can  be  o b t a i n e d  from t h e  August 24-25 

1969 Kenya Census. The census  d a t a  r e p o r t  f o r  each d i s t r i c t  and 

f o r  t h e  n i n e  l a r g e s t  towns t h e  d i s t r i c t  of  b i r t h  f o r  males and 

females  and f o r  t h e  a g e  groups .  M i g r a t i o n ,  t h e r e f o r e ,  i s  d e f i n e d  

a s  l i f e - t i m e  m i g r a t i o n .  The sum of  peop le  born  o u t s i d e  t h e  re- 

g i o n  i s  a  measure o f  i n m i g r a t i o n .  The census  does  n o t  p r o v i d e  

i n f o r m a t i o n  on when t h e  move was made. To p r o j e c t  m u l t i r e g i o n a l  

p o p u l a t i o n  sys tems,  pe r iod-migra t ion  d a t a  a r e  r e q u i r e d ,  i . e .  t h e  

number of  peop le  who changed r e s i d e n c e  i n  a  we l l -de f ined  t i m e -  

i n t e r v a l  must b e  known. ILO, Bachue-Kenya, r e p o r t s  on t h e  l e v e l  

o f  m i g r a t i o n  by age  d u r i n g  t h e  1962-1969 p e r i o d .  Although o n l y  

n e t  m i g r a t i o n  r a t e s  a r e  a v a i l a b l e ,  t h e y  have been r e t a i n e d  f o r  

t h i s  s t u d y  ( T a b l e  5 ) .  The male m i g r a t i o n  r a t e s  a r e  d i s a g g r e g a t e d  

f o r  f i v e - y e a r  age  groups .  The sum of t h e  a g e - s p e c i f i c  m i g r a t i o n  

r a t e s  i s  0.173, implying a  gross-migra-product ion  r a t e  (GMR) of  

0.865. The GMR is t h e  a r e a  under t h e  m i g r a t i o n  c u r v e  and i s  

e q u a l  t o  t h e  t o t a l  o f  t h e  a g e - s p e c i f i c  r a t e s  t imes  t h e  age  i n -  

t e r v a l  ( i n  t h i s  c a s e  f i v e  y e a r s ) .  Div id ing  t h e  r e f e r e n c e  r a t e s  

by t h e  GMR y i e l d s  a  m i g r a t i o n  s c h e d u l e  having t h e  same shape ,  

which i m p l i e s  i d e n t i c a l  mean ages  f o r  each  schedu le .  The problem 

t h e r e f o r e  r e d u c e s  t o  f i n d i n g  a  GMR which i s  c o n s i s t e n t  w i t h  t h e  

assumed c r u d e  m i g r a t i o n  r a t e s .  W e  assume a  n e t  r u r a l  outmigra-  

t i o n  r a t e  o f  5 p e r  thousand.  The d a t a  f o r  1969 y i e l d s  a b o u t  

50,000 m i g r a n t s .  Note t h a t  a  n e t  r u r a l  o u t m i g r a t i o n  r a t e  of  5 

p e r  thousand is e q u i v a l e n t  t o  a  r u r a l  t o  u rban  m i g r a t i o n  r a t e  of  

5  p e r  thousand and a n  u rban  t o  r u r a l  m i g r a t i o n  of 0  p e r  thousand.  

The c r u d e  m i g r a t i o n  r a t e  from r e g i o n  i t o  r e g i o n  j is  t h e  
weighted  sum of  t h e  a g e - s p e c i f i c  m i g r a t i o n  rates,  t h e  w e i g h t s  

b e i n g  t h e  age  s t r u c t u r e  o f  t h e  p o p u l a t i o n :  



where m (x) is the migration rate from i to j of age group x i j 
to x + 4. 

ci(x) is the proportion of the population in age group x 

to x + 4 in region i. Equation (1) may be written 

where my+ (x) represents the unitary migration schedule. Assuming 
I J  

that Mij 
and c. (x) are known, and that myj (x) is equal to the 

1 

reference schedule scaled to unit GMR, the GMR,,, which is con- 

sistent with the crude migration rate M is ij 

The derived values of GMRur and GMRru are 0.000 and 0.2380, 

respectively. The estimated migration schedule is given in Table 6. 

From the given population distribution and the inferred age- 

specific rates, numbers of births, deaths and migrants have been 

computed (Table 7). These data provide the input information 

for the calculation of the multiregional life table and population 

projections (Willekens and Rogers, 1976, p.6). Detailed information of 

urban and rural population and on the total population is given in Table 8. A 
summary of base-year data is provided in Table 9. (Note our basic 

assumptions of urban and rural crude death rates of 14 and 21 

per thousand and the net rural-urban migration rate of 5 per 

thousand.) The urban and rural crude birth rates of 58 and 50 

per thousand are consistent with the age composition of the 

population and the prevailing fertility schedule (analogous to 

equation (1)). The higher urban birth rate is caused by the 

high proportion of urban population in fertile age groups, 

relative to the rural population, which has a higher share of 

children (Table 7b). For example, in urban areas, 36% of the 

population is between 15 and 30 years old. In the rural areas, 

only 25% belong to this age category. This difference may be 

related to migration. 





Tabie 2 -  Age-specific fertility rates for urban and rural 
Kenya, 1969. 

Crude 
Birth Rate 

Births/Women (a) 

Urban Rural 

0.1112 0.1112 

Births/Total 
Population (b) 

Urban Rural 

0.0871 0.0634 

(a) ILO, Bachue-Kenva, 1977, 
Appendix, p 140- 

ib)  Births/total population = 
(a) * female/ (male + female) 



Table 3. Deaths in Kenya: 1969: by age andsex. 

Unadjusted (a) Adjusted (b) 

Kale Female Yale . Female Total 

35 

40 

45 

a 50 

55 

60 

65 

70 

75 

80 

85 

UNKNOWN 

TOTAL 

(a) UN Demographic Yearbook, 1974, Table 25, 
pp 340-341 - 

(b) In the adjusted data, the unknown deaths are 
allocated proportionally to the various age 
groups 



T a b l e  4 .  A g e - s p e c i f i c  m o r t a l i t y  r a t e s  f o r  u rban  and  r u r a l  
Kenya, 1 9 6 9 .  

A g e  G r o u ~  

TOTAL 

Crude Ra te  

Urban Rura l  T o t a l  



Table  5. Reported r e l a t i v e  n e t  m ig ra t i on  r a t e  t o  Na i rob i  by 
age  and s ex  i n  1962 - 1969 p e r i o d .  

a The negative value inplies net outmigration for this age group 

.. 
Ageu' 

0 - 14 

15 - 19 

20 - 24 

25 - 29 

30.- 59 

6W 

b Nairobi City Council, Nairobi Wtropolitan Growth Survey, Table 1.3 

c Republic of Kenya, Population Census 1969 

Source : ILO, Bachue-Kenya, 1977, Appendix, p 146 

PercentofNatDbiNpt 
Imniqrants 1 96269 

m e  '2' 

19.59 

14.06 

34.91 

21.17 

9.00 

1.26 

Percent of 1969 
ma1 +ationc 

-(3) 

30.16 

25.54 

32.34 

11.68 

- 0.82" 

1.09 
w 

me(4) 

49.84 

10.72 

7.99 

6.50 

21.23 

3.73 

Pelative Migration 
Probability 

-(5) 

47.46 

10.31 

8.15 

6.93 

22.75 

4.40 

(6)=(2)/(4)  
-~lale 

0.39 

1.31 

4.37 

3.26 

0.42 

0.34 

(7)=(3)/(5) 
W e  ' 

0.63 

2.47 

3.97 

1.69 

4. 

' 0.25 . 
L 



Table 6. Age-specific net rural outmigration rates, Kenya, 
1969. 

Age Group Net Rural Out- 
migration Rate (a) 

TOTAL 

Crude Rate 

Adjusted Net Rural 
Outmigration Rate (b) 

(a 
The migration rate in age-group 0 - 4 is 
taken to be the same as that of age-group 
20 - 24, which implies that children move 
with their parents 

(b) Assuming a crude net outmigration rate 
of 0.005 



T a b l e  7 .  R e g i o n a l  popu la t i on ,  b i r t h s ,  deaths  and m i g r a t i o n s ,  
by age. 

a .  absolu te  va lue  

REGION URBAN ------------ 
AGE POPULATION B I R T H S  DEATHS MIGRATION FROM URBAN TO 

URBAN RURAL 

TOTAL 1 1  03473 .  64638 .  1 5 4 5 0 .  0 .  0 .  

REGION RURAL ----------__ 
AGE POPULATION B I R T H S  DEATHS MIGRATION FROM RURAL TO 

URBAN RURAL 

TOTAL 9 8 4 1 0 5 3 .  496774 .  206662 .  49207 .  0 .  



b. percentaqe d i s t r i b u t i o n  

REGION URBAN ------------- 

AGE P O P U L A T I O N  B I R T H S  DEATHS MIGRATION FROM URBAN T O  
URBAN RURAL 

TOTAL 100.0000 100 .0000  1 0 0 - 0 0 0 0  0 .0000  0 . 0 0 0 0  
M. AGE 22.2713 2 5 . 8 2 0 6  19 .7767  0.0000 0 .0000  

REGION RURAL ------------- 

AGE POPULATION B I R T H S  DEATHS MIGRATION FROM RURAL TO 

TOTAL 1 0 0 . 0 0 0 0  1 0 0 . 0 0 0 0  100 .0000  100.0000 0 .0000 
M. AGE 20.3484 27 .9948  2 0 . 4 8 4 3  13.3839 0 .0000  

M A g e  : M e a n  A g e  
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3. ASSUMPTIONS FOR PROJECTIONS 

The b a s e  r u n  assumes t h a t  d u r i n g  t h e  p r o j e c t i o n  p e r i o d  t h e r e  

w i l l  b e  no changes  i n  t h e  f e r t i l i t y ,  m o r t a l i t y  and m i g r a t i o n  

t r e n d s  a s  d i s c u s s e d  i n  t h e  p r e v i o u s  s e c t i o n .  T a b l e  10 shows t h e  

assumpt ions  o f  t h e  a l t e r n a t i v e  s c e n a r i o s .  A l l  changes  a r e  

assumed t o  b e  l i n e a r  i n  a b s o l u t e  t e r m s  o v e r  t h e  p e r i o d  1979-1999. 

S i n c e  t h e  e f f e c t s  o f  t h e s e  changes ,  f o r  example f e r t i l i t y  t r e n d s ,  

become a p p a r e n t  a f t e r  an ex tended  t i m e  p e r i o d ,  t h e  r e s u l t s  o f  

t h e  p r o j e c t i o n s  a r e  g i v e n  up t o  t h e  y e a r  2024. 

Base Run 

The assumpt ions  on f e r t i l i t y ,  m o r t a l i t y  and m i g r a t i o n  are 

g i v e n  i n  S e c t i o n  2 and it i s  assumed t h a t  t h e s e  t r e n d s  w i l l  

c o n t i n u e  up t o  t h e  y e a r  2024 (no change s c e n a r i o ) .  

S c e n a r i o  1 

T h i s  i s  a n  a l l  change s c e n a r i o .  F e r t i l i t y  (GRR) i n  t h e  urban 

a r e a s  i s  assumed t o  d e c l i n e  l i n e a r l y  by 25% o v e r  t h e  p e r i o d  

1979-1999 and t h e n  remain  c o n s t a n t  a t  t h i s  l e v e l  up t o  t h e  

y e a r  2024. R u r a l  f e r t i l i t y  remains  unchanged. I n f a n t  m o r t a l i t y  

i s  assumed t o  d e c l i n e  l i n e a r l y  by 50% (urban a r e a s )  and 25% 

( r u r a l  a r e a s )  o v e r  t h e  p e r i o d  1979-1999 and t h e n  remain c o n s t a n t  

a t  t h i s  l e v e l  up t o  t h e  y e a r  2024. I t  shou ld  b e  n o t e d  t h a t  h e r e  

i n f a n t  m o r t a l i t y  i s  d e f i n e d  as t h e  m o r t a l i t y  o f  t h e  age  g roup  

0 - 4 y e a r s .  T h e r e f o r e ,  a change i n  t h e  m o r t a l i t y  i s  measured 

by a v a r i a t i o n  i n  t h e  m o r t a l i t y  r a t e  o f  t h e  0 - 4 y e a r  age  g roup .  

R u r a l  t o  urban m i g r a t i o n  i s  assumed t o  i n c r e a s e  l i n e a r l y  by 60% 

o v e r  t h e  p e r i o d  1979-1999, i . e .  GMRru i n c r e a s e s  from 0.2380 

t o  0.3808. T h i s  i m p l i e s  an  i n c r e a s e  o f  t h e  c r u d e  n e t  m i g r a t i o n  

r a t e  t o  a b o u t  0.8%. 

T h i s  s c e n a r i o  i s  i n  a s e n s e  a l i k e l y  one s i n c e  t r e n d  changes  

i n  f e r t i l i t y ,  m o r t a l i t y  and m i g r a t i o n  o c c u r  s i m u l t a n e o u s l y .  

However, it would a l s o  be  i n t e r e s t i n g  t o  i n v e s t i g a t e  t h e  i n d i v i d u a l  

e f f e c t  o f  changes  i n  f e r t i l i t y ,  m o r t a l i t y  o r  m i g r a t i o n .  These 

a s p e c t s  a r e  c o n s i d e r e d  i n  t h e  f o l l o w i n g  S c e n a r i o s  2 t o  6 .  



S c e n a r i o  2 

F e r t i l i t y  i n  t h e  urban a r e a s  i s  assumed t o  d e c l i n e  l i n e a r l y  

by 25% o v e r  t h e  p e r i o d  1979-1999 and remains  c o n s t a n t  a t  t h i s  

l e v e l  up t o  t h e  y e a r  2024. T h i s  s c e n a r i o  i s  r e l e v a n t  s i n c e  t h e  

s t a n d a r d  of l i v i n g  i n  t h e  urban a r e a s  i s  much h i g h e r  t h a n  t h e  

r u r a l  a r e a s  and it i s  expec ted  t h a t  t h e  f i r s t  d e c l i n e  i n  

f e r t i l i t y  i s  l i k e l y  t o  o c c u r  i n  t h e  urban a r e a s .  Note t h a t  

f e r t i l i t y  i s  measured i n  terms of t h e  g r o s s  r a t e  of  r e p r o d u c t i o n  

(GRR) . 
S c e n a r i o  3 

F e r t i l i t y  i n  t h e  urban and r u r a l  a r e a s  i s  assumed t o  d e c l i n e  

l i n e a r l y  by 25% o v e r  t h e  p e r i o d  1979-1999 and remains  c o n s t a n t  

up t o  t h e  y e a r  2024. The Government i n  Kenya g i v e s  h i g h  p r i o r i t y  

t o  t h e  development o f  t h e  r u r a l  a r e a s  and it i s  f e a s i b l e  t h a t  

w i t h  r a p i d  development some f e r t i l i t y  d e c l i n e  i n  t h e  r u r a l  areas 

may b e  e x p e c t e d .  

S c e n a r i o  4 

T h i s  s c e n a r i o  i s  concerned w i t h  t h e  d e c l i n e  i n  i n f a n t  

n o r t a l i t y .  I n f a n t  m o r t a l i t y  ( m o r t a l i t y  r a t e  of  age group 0  - 4 

y e a r s )  i s  assumed t o  d e c l i n e  l i n e a r l y  by 50% (urban  a r e a s )  

and 25% ( r u r a l  areas) o v e r  t h e  p e r i o d  1979-1999 and remains  

c o n s t a n t  up t o  t h e  y e a r  2024. I n  r e c e n t  y e a r s  t h e  r a p i d  and 

ex tended  development o f  h e a l t h  s e r v i c e s ,  and i n  p a r t i c u l a r  

c h i l d  h e a l t h  s e r v i c e s ,  h a s  caused  a  s u b s t a n t i a l  d e c l i n e  i n  

i n f a n t  m o r t a l i t y ;  t h i s  t r e n d  i s  l i k e l y  t o  c o n t i n u e .  

S c e n a r i o  5  

A s  mentioned i n  S e c t i o n  2 ,  our  assumpt ion  o f  a  l i f e  expec- 

t a n c y  of 47 i n  t h e  u rban  a r e a s  and 4 4  i n  t h e  r u r a l  a r e a s  is  

p e s s i m i s t i c  i n  comparison t o  t h e  p u b l i s h e d  (Kenya S t a t i s t i c a l  

D i g e s t ,  J u n e  1971) o v e r a l l  l i f e  expec tancy  of  a b o u t  49 y e a r s .  

I n  t h i s  s c e n a r i o  w e  assume t h a t  l i f e  expec tancy  w i l l  i n c r e a s e  

l i n e a r l y  t o  66  y e a r s  i n  b o t h  t h e  urban and r u r a l  a r e a s  o v e r  

t h e  y e a r s  1979-1999 and remain c o n s t a n t  t o  t h e  y e a r  2024. 

It s h o u l d  be  n o t e d  t h a t  a  l i f e  expec tancy  of  66 y e a r s  i n  1999 

w i l l  c o n t i n u e  t o  i n c r e a s e  up t o  t h e  y e a r  2024; f o r  comparison 



w i t h  o t h e r  s c e n a r i o s ,  howeve r ,  we h a v e  assumed t h a t  it r e m a i n s  

c o n s t a n t .  

S c e n a r i o  6  

The a s s u m p t i o n  h e r e  i s  t h a t  n e t  r u r a l - u r b a n  m i g r a t i o n  w i l l  

i n c r e a s e  l i n e a r l y  by  60% f r o m  GMRru = 0.2380 i n  1979 t o  

GMRrU = 0 .3808  i n  1999.  Due t o  t h e  p r e s e n t  l a c k  o f  d a t a ,  o n l y  

o n e  s c e n a r i o  o n  m i g r a t i o n  i s  p r e s e n t e d .  
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4. RESULTS OF THE PROJECTIONS 

The base run and the alternative scenarios show that in the 

year 1999 Kenya will have a population two and a half to three 

times as great as her population in 1969. We first discuss the 

results of Scenarios 2 to 6 together with the base run and then 

consider the results of Scenario 1, which is the most 

likely to occur. 

Scenario 2 (urban fertility decline) and scenario 3 (urban 

and rural fertility decline) show that the total population in 

the year 2024 is 59.4 million and 45.8 million,respectively. 

There is a significant decrease compared with the base run 

projection of 62.9 million. Note that there is a drastic 

reduction in the growth rates; in the year 2024 the corres- 

ponding growth rates are 2.196, 2.891, and 3.08%. The figures 

for the average growth rates in the period 1969 - 2024 are 2.6%, 
3.08% and 3.18%. The breakdown of these results for the rural 

and urban population are shown in Table 11. 

The results of Scenario 4 (infant mortality decline) and 

Scenario 5 (overall mortality decline) show that the population 

in the year 2024 will be 69.7 million and 77.6 million, aes- 

pectively. The corresponding average growth rates for the 

period 1969 - 2024 are 3.37% and 3.56%, respectively. In 

these scenarios the projected urban population (about 20.5 

million for Scenarios 4 and 5) is of the same order, whereas 

there is a significant difference in the projected rural pop- 

ulation (Scenario 4, 49.3 million and Scenario 5, 57.1 million). 

This occurs because the present level of urbanization in Kenya 

is, low. 

The results of Scenario 6 (migration) show that the urban 

population in the year 2024 will be 22.3 million compared to 

17.8 million in the base run. Note that due to rural-urban 

migration,the average growth rate in the period 1969 - 2024 
has decreased to 2.55% from 2.77% (base run) in the rural 

areas and increased in the urban areas to 5.47% from 5.10% 

(base run). 



T a b l e  1 1 .  R e s u l t s  o f  a l t e r n a t i v e  s c e n a r i o s :  

P r o j e c t i o n s  o f :  

A .  P o p u l a t i o n  i n  Th.ousands and 

B . Annual Growth Rates. 
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The above results have shown the effect of independent 

changes in fertility, mortality and miqration. In reality 

these changes occur simultaneously and hence in the present 

discussion we consider the results of the "all-change" 

Scenario, which is the one most likely to occur. Note that in 

these preliminary results we have restricted the mortality 

decline to a reduction in infant mortality. We could also 

consider a decrease in the overall mortality, i.e. an increase 

in life expectancy. The total projected population in the years 

1999 and 2024 will be 28.9 million and 64.3 million, respectively 

(the base run projection yields 28.5 million and 62.9 

million). In spite of a reduction in urban fertility, (rural 

fertility decline was not considered since in the authors' 

view, this event is unlikely to occur within the next two decades), 

the urban population has been growing at an average growth 

rate of 5.32% in the period 1969-2024, as compared with the 

base run figure of 5.1%. This is a result of the increased 

rural to urban migration and the constant fertility in the 

rural areas. The results of this scenario show that Kenya's 

population is expected to increase six-fold by the year 2024, 

and the growth rate in the year 2024 will be 3.1%. 

5. APPLICATION OF THE PROJECTIONS 

As mentioned in the introduction, population projections 

may be useful for the planning of the needs of Kenya's socipfv 

in the future. Alternative - projections of total population, 

pre-school age (0 - 4) , school-age (5 - 1 4) , active age ( 1 5 - 59) , 
d - 

persons over 60, dependency ratio, are tabulated in Table 12. 

It should be noted that in Kenya the active age group is con- 

sidered to be 15 - 59 years. This is a modification* of the 

more usual international assumption of 64 years, as the upper 

age limit of members of the labour force. Here we will dis- 

cuss only the result of the all-change Scenario 1. 

- - 

* The modification is based on the different conditions of life 
expectancy in Kenya, Kenya Statistical Digest, June 1971,pp.4. 



T a b l e  1 2 .  R e s u l t s  o f  a l t e r n a t i v e  s c e n a r i o s :  

T o t a l ,  R u r a l  and  Urban P r o j e c t i o n s  (1969,  1999 , '  2024) of:  

A .  P o p u l a t i o n  

B .  Pre-School  Age (0- 4 )  

C.  S c h o o l  A g e  (5-3 41 

D. Active Age (1 5-59) 

E. P e r s o n s  60+ 

F. Dependency R a t i o .  



Ba
se
 Y
- 

(1
96

9)
 
ta

ts
 

I 

A
G

3
G

x
m

s
 

r
n
 

-
 

p
q
U

la
ti

.c
n
 

T
r
e
-
S
d
m
l
 A

ge
 

(0
 - 

4
) 

5&
lX
Jl
 
+
- 

LS
 - 

1
4

) 

I X
T

\.
e
 

(1
5

 - 5
9

) 

I ;?
eS
ch
Xd
 

Pq
e 

(0
 - 

4)
 

(5
 - 1

4
) 

1:
 - 

(1
5

 - 
59

) 
/ r

e
- 

6
0

 +
 

' -h
r
q
 

W
io

 

i I= Zc
-z
xl
 
;q
e 

(5
 - 

1
4

) 

-
~

e
 

%
e 

(1
5 
- 5

9)
 

I. I ! 

Ba
se
-:
 

N
o
c
h
a
r
g
e
i
n
 

M
l
t
y
,
 !4
xi
zd
lt
y 
an
d 

F
ig

ra
ti

on
 

' 0
00

 

19
69

 

I 

S
Il

W
'J

O
 1

 :
 
E'
er
hl
it
y 

mr
ta

ll
ty

 s
rd
 M
ig
ra
ti
on
 

tr
en
ds
 c
ha
ng
e 

No
. 

1
0

,9
4

5
 

2
,1

7
7

 

3
,0

3
7

 

5
,0

4
8

 

39
4 

1
9

9
9

 

X 

10
0.

0 

19
.9

 

28
.2

 

46
.1

 

3.
6 

No
. 

28
,5

44
 

5
,8

9
5

 

7
,8

3
2

 

13
.9

62
 

85
5 

' 00
0 

20
24

 

sC
E

N
W

0
2

: 
ur

ba
n 

Fe
rt
il
it
y 
De
cl
in
e 

X 

10
0.

0 

20
.7

 

27
.4

 

48
.9

 

3.
0 

No
. 

62
,8

66
 

1
2

,8
4

2
 

1
7

,0
9

7
 

30
,8

99
 

2,
02

8 

15
99

 

I 

sE
N

A
?J

O
 3

: 
ur

ba
n 
a
d
 

m
a
l 
~e

rt
il

lt
y ~

e
c
l
~
?
e
 

X 

10
0.

0 

20
.4

 

27
.2

 

49
.2

 

3.
2 

' 00
0 

20
24

 

No
. 

24
,5

44
 

5
,0

1
3

 

6
,9

1
0

 

11
,8

96
 

72
5 

11
2.

1 

No
. 

6
4

,2
9

3
 

1
2

,6
2

9
 

1
7

,7
4

3
 

19
99

 

X 

10
0.

0 

20
.4

 

28
.2

 

48
.5

 

3.
0 

1
,1

0
3

 

16
8 

22
5 

68
7 2
3

 

10
4.

4 

X 

10
0.

0 

19
.6

 

29
.4

 

No
. 

2
8

,0
6

3
 

5
,6

3
0

 

7
,6

4
0

 

'0
00

 

20
24

 
19

99
 

No
. 

I 
x 

10
0.

0 

15
.2

 

20
.4

 

62
.3

 

2.
1 

10
3.

5 

6,
05

8 

1
,1

7
3

 

1
,6

3
2

 

3
,0

7
8

 

17
5 

I 

10
0.

0 

20
.1

 

27
.2

 

No
. 

59
,3

97
 

1
1

,7
2

8
 

1
5

,8
2

9
 

29
,8

11
 

'0
0

0
 

20
24

 

25
,6

16
 

4,
40

0 

6
,5

8
7

 

10
5.

3 

17
,8

35
 

3
,3

7
0

 

4
,7

9
8

 

9
,1

5
7

 

50
9 

10
0.

0 

19
.4

 

26
.9

 

50
.8

 

2.
9 

X 

10
0.

0 

19
.8

 

26
.7

 

5
0

.2
 

No
. 

45
,8

04
 

7
,6

1
2

 

11
,0

86
 

25
,0

48
 

10
0.

0 

17
.2

 

25
.7

 

53
.8

 

5
,0

7
0

 

89
7 

1
,4

1
2

 

2,
63

0 

13
0 

31
,8

80
 

49
.6

 

2
,0

4
0

1
 

3.
2 

10
1.

7 

10
0.

0 

18
.9

 

26
.9

 

51
.3

 

2.
9 

60
.6

 

20
,1

56
 

3
,5

2
6

 

5,
21

7 

1
0

,6
6

7
 

x 

10
0.

0 

16
.7

 

24
.2

 

54
.7

 
13

,9
38

 
49

.7
 

8
5

5
1

 
3.

1 

10
1.

3 

10
0.

0 

17
.7

 

27
.9

 

51
.9

 

2.
6 

20
,6

29
 

3
,4

1
5

 

5,
48

3 

11
,1

44
 

58
7 

9,
84

1 

2,
00

9 

2,
e6

2 

4,
60

0 

10
0.

0 

17
.5

 

25
.9

 

57
.9

 

96
.8

 

5,
57

7 

90
8 

1
,4

4
0

 

3,
05

4 

1
7

5
 

10
0.

0 

1
6

.6
 

26
.6

 

54
.0

 

2.
9 

2
.0

2
8

1
 

3.
4 

99
.2

 

' 
1 

3 

86
.0

 

10
0.

0 

20
.4

 

29
.1

 

46
.7

 

9
4

.8
 

22
,4

86
 

4,
72

2 

6
,2

0
0

 

1
0

,8
8

3
 

10
0.

0 

16
.3

 

25
.8

 

54
.8

 

3.
1 

14
,3

67
 

2
,2

5
7

 

3,
53

0 

8.
07

1 

50
9 

5
,4

6
0

 

87
4 

1
,3

7
1

 

3
,0

4
0

 

17
5 

2.
02

8 
I 

4.
4 

82
.9

 

92
.7

 

88
.3

 
I, 

45
,0

30
 

9,
47

1 

1
2

,2
9

9
 

21
,7

41
 

10
0.

0 

21
.0

 

27
.6

 

48
.4

 

10
0.

0 

15
.7

 

24
.6

 

56
.2

 

3.
5 

10
0.

0 

16
.0

 

25
.1

 

55
.7

 

3.
2 

12
,9

56
 

1,
96

1:
 

3,
06

1 

7
,4

2
2

 

50
9 

11
3.

9 

-- 1
9

,4
7

4
 

4
,1

1
6

 

5
,4

9
8

 

9
,2

6
6

 
68

1 

\o
o

.o
 

21
.0

 

27
.3

 

48
.3

 

85
.1

 
79

.6
 

10
0.

0 

15
.2

 

23
.6

 

57
.3

 

3.
9 

37
0 

10
0.

0 

21
.1

 

28
.2

 

47
.6

 

82
.6

 

3.
4 

10
6.

6 

43
,6

64
 

9
,2

1
4

 

12
,2

61
 

20
,7

36
 

71
.6

 

3
-7

6
 

22
,4

86
 

4
,7

2
2

 

6,
22

0 

1
0

,8
8

3
 

86
.4

 
10

7.
1 

68
1 

10
0.

0 

21
.1

 

28
.1

 

97
.5

 

78
.0

 

11
0.

1 

10
0.

0 

21
.0

 

27
.7

 

48
.4

 

2,
51

9 
3

-0
3

 

45
,0

30
 

9
,4

7
1

 

1
2

,2
9

9
 

21
,7

41
 

59
5 

3
-3

7
 

11
0.

6 

10
0.

0 

21
.0

 

27
.3

 

48
.3

 

3.
1 

10
6.

8 

1
,4

5
3

 

L
 

68
1 

3
.3

 

10
7.

1 

3.
0 

1
,5

1
9

 
3.

4 



o o w. 

N 

z::'?: o m m a  ~i 
r 

-1 
0 v 

v O N m 0  
-7 w  m  m  -r 
PI m  m  r- . . . . ?  
N N w O N  
w  r m  

3 ' 4 1 9 9  
O o P m m  
o r u r u a  7 - 

3 
0 - 

o m m a w  
m m r w m  
a m m m m  
m ' Y ; l = o '  
N ,- 

O r N m N  . . . . .  
o m w a o  
0 - ~ f  r m  - 

3 N ,- 
m a m - m  
r m m N m  %m\ncm\ 
P a o f  P 
P r N O  

? = . ? ? ?  
o m w a m  2 - N f  N 

0 

I :u 
7d $ 
2~ 

E 
Gb'3 

3' 0 
0 

2 0 - 
2 
A 

il L A  

.. PI m  

I ,- 

o m ~ - ~  ? ? ? ? ?  
O r " "  y 
v 

m  0, -. 

m m ~ r n ~  

(? N- 0- 3. m  
-1 111 P N m  

N a a -  
r N 

? ? ? ? ?  O $ P O N  
0 N m  ,- ? 

0 

N m m w o  
2 

P m m m m  
0). 0 m- 3 ' - .  
w r - P )  

o r - P -  . . . . .  
O Z w P m  2 N a  m  

d - 
a m = m =  
m N m - P  
m ~ m m w  - - . . -  
o m m m r  
N 

m  
m  m  - 

' 

3 
N 
0 N 

m  
0, m. 

X Z E Z : -  
O N N Z  , - 

w  

" , ; 3 2 2  2 
m  r? P- '2 z . . 
m m g m r  
n - 
y!z2 
O N N - 7  q ,- 

m  

r O P m w  
2- 

N O - N P  
'O,'"O'.Y'O 
- 3 V I O  
N - 
x a a : :  
O r N a - m  - 

0 m- 

a 
- 

- r ; F 8 :  
I S Y m - ' I %  

P r 3 a w  
m r r N  

U 

P 

L.. 

d 

m 

N ,- 
- o r - m  

?9??': 
O m w P m  
O r N f  0. - 

0 
0 0 - 

S . 8  
C r l  

? ' 9 ' 1 " 4  
o m w a m  
O r N a  

,- 
~ N N P ~  

N 

P m o m a  
r 

I . , - , - r m  
Y ? P L r , *  
W r r O  

o m w a m  . . . . 
0 m m m ~  z - N =  m  

N 
0 - 

N a N P m  

s- g* % z 
o m m o  
N - 

f 
N 
0 .  N 

m m o m m  
f m m ~ a  - - . . -  
L n a W r N  
N - 
xzv?;z  
O N N a  P - 

,- ,- - 
m  2 P m  m  

,- 
m  P a . -  
N m m r r m  . . . . -  
m o m m r  
f r - N  

- - 

I m I w (  s n m s m :  - O r N f  rn I - p ; z l ; X ,  ? ? ? " . ?  

r 
w  

0 

s 
.5 

- 9 

$ 'E 4 i 2  
B Ea 

0 

0 

3 
d - 
m  w  

4 '  c ; ; L z q x  

* '  

m  ,- - 3 .8 
'F + i  

3 n 4 " P ! P F  
I i l i k i % l l  I 

N w m a N  - m  

3 m . S ? ?  
C o r n p N  
O N N ~  m  - 

m  
0 - 

r f  m o m  
0 0 - m ~  
, m m m o  . . . . .  
m a m m ~  
w - - m  

C S  , m  4 

,q 
0 N 

m  m  m .  
,- 

O W  
01 
W z 

? ? " . ? ?  

0 
w m m t m  
m m r - m m  
a r m o m  . . . .  
m w m a  
N - 
Z Z Z Z X  
O N N "  - 

0 

2 
W N P m m  
w a m m ~  
m m o m o  . . . . .  
, , P O ,  
w r - m  

? ? ? = ! ?  
0 0 r . m m  
O N N t  q - 

a 
0 - 

f l n N N l n  
3 m m w m  
m m w m m  

m ‘ G < $  N 

? ? ? , ' q  
o m m w m  
0 - N a  - - 

N - ,- 
m P P m f  
3 P m f O ,  
m. r ,99m 
O N F 1 L n  - 
- - - 
f f m  r u l  

I t l  

9 s p  

. ,. 
ke 

W 

!2 

2 
~ m m ~ m  
m m m  P 
m m r - - -  . . . .  
w r r m  

? ? ? ? ?  
O m W r N  
o c m m  - 

N m  

I n O C O P . 0 ,  
m ~ m m o  
m\*.P- ."' 
~ m a m  - 
? S T ? ?  
O ~ W O N  O r N m  - ? 

w  m  

 WON^^ 
m r - o p . p .  
9 -. ", - 
W r 4 O  

q m a m -  . . . .  
O Z O N N  
0 N U  'q - 

0 10 

m m m P m  
O W N m N  
- - N u  - 
- - 
Z t P  
r - m  
I l l  

s s 2 
4 

r 

a o - N -  
m o m m m  - m- m- I w  
m 3 w O  
N - 

r- 
? ? ? ? ?  
0 - P m m  
O N N t  -. - 

r- - 0 

O - m - m  
- 

n ~ m a r  
?<'?'I? 
m m N "  
3 N 

0 
o q w a o  . . .  
O - ~ m m  
o r u r u a  \o 
r 

w  
0 - 

Z 2 8 3 S  
a P N m w  
N ' ; \ o ' o '  
N ,- 

w  
? ? T ? ?  
o o m w m  Z N N ~  m. 

2 * 

r m N 0 0  
- 

3 0 W O P  
m 0 O ) w m  . . . .  
m ~ ~ f  

; z s - In 

I  I  I 

9 3 2  - 



Education 

In 1969 the total pre-school age population was 2.2 million 

and this will increase to 5.0 million in the year 1999 and 

12.6 million in the year 2024. The corresponding figures of 

the school age population are 3.1 million (1969), 7.8 million 

(1999) and 17.1 million (2024). In other words, government 

investment in basic education will have to cater to one and 

a half times and four and a half times the 1969 school age 

population in the years 1999 and 2024, respectively. Table 13 

shows the school enrollment and government expenditure in 1975 

and the projections for the years 1999 and 2024. The results 

show that total government expenditure will have to increase by 

a factor of about three times in 1999 and by a factor of about 

seven times in 2024 as compared with the 1975 expenditure; in 

1975 the government expenditure on primary and secondary 

education amounted to 40% of all expenditure on social services 

including education, health and other social services. The 

projected government expenditure on education are in rough orders 

of magnitude. In fact the already implemented government policy 

of universal free primary education (and a resultant increased 

demand for secondary education).will require government expendi- 

ture higher than thabprojected in Table 13. 

The situation in the urban areas is expected to be even 

more demanding due to the much higher growth rates of the 

school age population. The 1976 Statistical Abstract, page 221, 

gives a figure of 153,120 children (6 - 12 years) in primary 
school in 1975. The projected school age (6 -14 years) 

population in the urban areas in 1999 will be 1,412,000 (average 

annual growth rate of about 9.3% for the period 1975-1999) and 

in 2024 will be 5,483,000 (average annual growth rate of 

about 7.3% for the period 1975-2024). The magnitude of the task 

of providing education for the rural and urban areas is great 

and long-term planning is crucial if these requirements are to 

be fulfilled. 



T a b l e  13. E d u c a t i o n  and  g o v e r n m e l ~ t  e x p e n d i t u r e .  

1999 2024 Average 
Growth Rate 
1975-2023 

Primary School Enrolment 

(Age 6 - 121 2.9 million 5.5 million 11.6 million 2.8% 

Secondary School Enrolment 

(Age 13 - 14) 0.1 million 1.4 million 5.9 million 8.3% 

Total School Enrolment 3.0 million 6.9 million 17.7 million 3.6% 

Number of Schools: 

(including 1160 secondary) 9341 

Average Number/School 

Government Expenditure: 

Primary School KL43.6 million Kf104.9 million Kf221.3 million 3.3% 

Secondary School Kf10.5 million Kf 30.8 million Kf129.8 million 5.1% 

Total Government Expenditure Kf54.1 million Kf135.7 million Kf351.1 million 3.8% 

Source: i977 Economic Survey of Kenya 

1976 Statistical Abstract, Kenya 

Projections Scenario 1 

Exchange Rate: 1 U.S. Dollar = 8.31 Shillings, Kenya (31.12.1976) 

Assumpt ions :  

1. Secondary  s c h o o l  e d u c a t i o n  c o m p r i s e s  Forms 1 - 6 a n d  a g e  

g r o u p  13 - 18.  For  compar ing  s c h o o l  a g e  p o p u l a t i o n  

up  t o  14 w e  have  assumed s e c o n d a r y  edu?a t ion  t o  b e  

e q u i v a l e n t  t o  Forms 1 and 2. 

2.  I n  t h e  y e a r s  1999 and 2024, 20% and  33% o f  p r i m a r y  

s c h o o l  c h i l d r e n  w i l l  e n t e r  s e c o n d a r y  s c h o o l .  T h i s  

compares  w i t h  17% o f  p r i m a r y  s c h o o l  c h i l d r e n  

e n t e r i n g  s e c o n d a r y  s c h o o l  i n  1976/77. S i n c e  1975 

p r i m a r y  e d u c a t i o n  i n  Kenya h a s  been f r e e .  

3. The c o s t  o f  p r o v i d i n g  p e r  c a p i t a  p r i m a r y  a n 2  

s e c o n d a r y  e d u c a t i o n  i n  1999 and 2024 w i l l  b e  

t h e  same as i n  1976 ( i . e .  a n  u n d e r e s t i m a t e ) .  



Hea l th  Ser .v ices  

  able 14 shows some p r o j e c t i o n s  f o r  h e a l t h  s e r v i c e s  i n  Kenya. 

  he 1973 f i g u r e s  are d e r i v e d  from t h e  Kenya S t a t i s t i c a l  A b s t r a c t s ,  

1976. P r o j e c t i o n s  A assume t h a t  t h e  p r o p o r t i o n  p e r  thousand o f  
h o s p i t a l  beds ,  d o c t o r s  and nu r se s  i n  1999 and 2024 w i l l  be t h e  

same a s  i n  1973. P r o j e c t i o n s  B a r e  based on an  improvement i n  

h e a l t h  s e r v i c e s  i n  Kenya. According t o  WHO p u b l i c a t i o n s ,  i n  

~ f r i c a  a s  a  whole t h e  number o f  medical  d o c t o r s  p e r  thousand o f  
t h e  popu l a t i on  was 0.125 i n  1965. Th i s  i s  h i g h e r  t han  t h e  

1973 f i g u r e  of  0.07 p e r  thousand o f  t h e  popu l a t i on  i n  Kenya. 

I t  shou ld  a l s o  be no ted  t h a t  a  h igh  p r o p o r t i o n  o f  t h e  d o c t o r s  

t end  t o  be c o n c e n t r a t e d  i n  t h e  urban a r e a s  i n  Kenya. These 

f i g u r e s  can be  compared w i th  t h o s e  o f  t h e  developed c o u n t r i e s :  

i n  1975 t h e  number of d o c t o r s  p e r  thousand o f  t h e  p o p u l a t i o n  

i n  Europe was 2.5 and i n  t h e  S o v i e t  Union 3.5;  t h e  number 

of  h o s p i t a l  beds  i n  Europe v a r i e s  from 8 t o  1 2  p e r  thousand of  

t h e  popu l a t i on .  I t  would, pe rhaps ,  be  ve ry  o p t i m i s t i c  t o  assume 

t h a t  Kenya i n  t h e  y e a r s  1999 and 2024 w i l l  r e a c h  t h e  l e v e l  o f  

t h e  p r e s e n t  h e a l t h  s e r v i c e s  i n  Europe. For  t h i s  r e a son  w e  have 

assumed even lower f i g u r e s ,  a s  shown i n  Tab le  14. An a n a l y s i s  

of  t h e s e  p r o j e c t i o n s  shows t h a t  w i t h  improved h e a l t h  s e r v i c e s  

Kenya w i l l  r e q u i r e  a  t o t a l  of 88,750 h o s p i t a l  beds  and 14,950 

d o c t o r s  i n  t h e  y e a r  1999 and 384,100 h o s p i t a l  beds  and 77,300 

d o c t o r s  i n  2024. T h i s  amounts t o  ave r age  growth r a t e s  i n  

h o s p i t a l  beds of 7% [ f o r  the p e r i o d  1973 - 1999) and 6 %  

( f o r  t h e  p e r i o d  1973-20241, and average  growth r a t e s  i n  t h e  

number o f  d o c t o r s  o f  11% ( f o r  t h e  p e r i o d  1973 - 1999) and 9% 

( f o r  t h e  p e r i o d  1973-20241. 

The a v a i l a b i l i t y  o f  h e a l t h  s e r v i c e s  i n  t h e  r u r a l  and urban 

a r e a s  of  Kenya by t h e  y e a r  1999 w i l l  r e n u i r e  s u b s t a n t i a l  

i nves tmen t s  w i t h i n  t h e  n e x t  decade.  For  example i n  1975 t h e  

en ro l lmen t  i n  t h e  F a c u l t y  of  Medicine a t  t h e  U n i v e r s i t y  of  

Na i rob i  was 569. I n  o r d e r  t o  have a v a i l a b l e  abou t  36,000 

d o c t o r s / d e n t i s t s  by t h e  y e a r  1999 e n t a i l s  an  annua l  en ro l lmen t  

i n c r e a s e  o f  14.3%. I n  f a c t  t h e  r e q u i r e d  i n c r e a s e  w i l l  be  

abou t  20% s i n c e  a l l  t h a t  e n r o l  do  n o t  n e c e s s a r i l y  g r a d u a t e .  

Hence ve ry  l a r g e  i nves tmen t s  f o r  t r a i n i n g  of medical  pe r sonne l  

and h e a l t h s e r v i c e s  w i t h  e a r l y  p l ann ing  i s  e s s e n t i a l  t o  a ch i eve  

r ea sonab l e  urban h e a l t h  s e r v i c e s  i n  Kenya by t h e  y e a r  1939 

and t h e  y e a r  2024. 





Employment 

I n  1975 t h e  t o t a l  p o p u l a t i o n  o f  Kenya was a b o u t  12 .8  m i l l i o n  

and  t h e  p o p u l a t i o n  o f  a c t i v e  a g e  was 6.4 m i l l i o n ;  o f  t h i s  t h e  

u r b a n  p o p u l a t i o n  o f  a c t i v e  a g e  was 876,000 and  t h e  r u r a l  popu- 

l a t i o n  of  a c t i v e  a g e  was 5 ,500 ,000 .  I n  t h e  u r b a n  a r e a s * 3 8 7 , 2 1 0  

w e r e  i n  wage employment, and  a b o u t  74 ,100  w e r e  i n  t h e  u r b a n  i n -  

f o r m a l  e s t a b l i s h m e n t s .  Of t h e  r e m a i n i n g  414 ,690 ,  some w e r e  

r e c e i v i n g  h i g h e r  e d u c a t i o n  ( U n i v e r s i t y  and  P o l y t e c h n i c  10 ,000 ,  

s e c o n d a r y  and  h i g h e r  e d u c a t i o n  9 0 , 0 0 0 ) ,  and t h e  r e m a i n i n g  315,000 

w e r e  s e e k i n g  employment and /o r  w e r e  i n a c t i v e .  I n  t h e  r u r a l  a r e a s ,  

3 ,720 ,000  w e r e  i n  t h e  s m a l l  f a r m  s e c t o r ,  a b o u t  150,000 were re- 

c e i v i n g  s e c o n d a r y  or h i g h e r  e d u c a t i o n ,  387,210 w e r e  i n  wage em- 

p loyment  and t h e  r e m a i n i n g  1 .25  m i l l i o n  p e o p l e  w e r e  work ing  i n  

t h e  r u r a l  n o n - a g r i c u l t u r a l  s e c t o r ,  i n  t h e  l a r g e  f a r m s  a s  p a s t o r -  

a l i s t s  and  s e e k i n g  employment.  

About 60% o f  t h e  p o p u l a t i o n  o f  a c t i v e  a g e  a r e  work ing  i n  t h e  

s m a l l  f a rm s e c t o r .  T a b l e  15  g i v e s  some d a t a  o n  t h e  p o p u l a t i o n ,  

and  t y p e  o f  employment and  e a r n i n g s  i n  t h e  s m a l l  f a r m  sector. 

The s m a l l  f a r m  s e c t o r  i s  e x t r e m e l y  i m p o r t a n t  i n  t h a t ,  a c c o r d i n g  

t o  t h e  government  p l a n ,  i n  t h e  f u t u r e  a  c o n s i d e r a b l e  p r o p o r t i o n  

( 5 0 % )  o f  t5c e n t r a n t s  i n  t h e  l a b o u r  f o r c e  w i l l  have  t o  f i n d  t h e i r  

l i v e l i h o o d  i n  t h e  s m a l l  f a r m  s e c t o r .  A t  t h e  p r e s e n t  t h e  f a rm 

e a r n i n g s  i n  t h i s  s e c t o r  a r e  v e r y  low ( a v e r a g e  e a r n i n g s  Kf29.9)  

and t h e  o v e r a l l  a v e r a g e  o f  Kf49.5 i s  a  r e s u l t  o f  o t h e r  employ- 

ment e a r n i n g s  (31% o f  t o t a l  income) a n d  t r a n s f e r s  r e c e i v e d  (15% 

o f  t o t a l  i ncome) .  I n  c o m p a r i s o n ,  t h e  e a r n i n g s  f rom wage employ- 

ment i n  Kenya are c o n s i d e r a b l y  h i g h e r .  T a b l e  16 shows t h e  d a t a  

on  wage employment and  e a r n i n g s  i n  t h e  modern s e c t o r  i n  Kenya. 

I n  1975, t h e  t o t a l  wage l a b o u r  f o r c e  w a s  819 ,086  a n d  t h i s  con- 

s i s t e d  o f  53% i n  t h e  u r b a n  areas a n d  37% i n  t h e  r u r a l  a r e a s .  

Here a g a i n  t h e r e  i s  a  c o n s i d e r a b l e  d i f f e r e n c e  i n  t h e  r u r a l  e a r n -  

i n g s  ( a v e r a g e  e a r n i n g s  Kf98.8)  and  t h e  u r b a n  e a r n i n g s  ( a v e r a g e  

e a r n i n g s  Kf213 .5 ) .  T h i s  w ide  d i f f e r e n t i a l  i n  u rban  and  r u r a l  

incomes i s  one  o f  t h e  r e a s o n s  f o r  t h e  i n c r e a s i n g  r u r a l  t o  u r b a n  

m i g r a t i o n  i n  Kenya and u n l e s s  a  c o n s i d e r a b l e  i n c r e a s e  i n  r u r a l  

incomes o c c u r s ,  it i s  e x p e c t e d  t h a t  r u r a l  t o  u r b a n  m i g r a t i o n  w i l l  

* Source :  S t a t i s t i c a l  A b s t r a c t s ,  Kenya, 1976, pp  271 and  
Economic Survey ,  Kenya, 1977,  pp 40. 



increase at rates much higher than the rates assumed in the pro- 

jections of Scenario 1. 

In 1999 the active age of the urban and rural populations 

in Kenya will be 2.6 million and 9.3 million, respectively. The 

corresponding figures for the year 2024 are 11.1 million and 

20.8 million. This represents a growth in the labour force of 

4.5% annually over the period 1975 - 1999 and 5.2% annually over 
the period 1975 - 2024. In the urban areas and in the rural areas 
the annual growth rates in the labour force are 2.2% (1975 - 1999) 
and 2.7% (1975 - 2024). Table 17 shows employment projections for 

the urban areas. These results show that even if the creation of 

employment in the urban areas continues at a high rate of 3.5%, 

those unemployed or inactive will grow from 36% of the urban lab- 

our force in 1975, to 46% and 65% of the labour force in 1999 and 

2024, respectively. 

In the rural areas the situation is worse since agricultural 

land in Kenya is limited, amounting to 52,047,000 hectares. How- 

ever only 19.1% (9,942,000 hectares) has medium high agricultural 

potential whereas the remaining 42 million hectares has low agri- 

cultural potential. In 1975 the good agricultural land per per- 

son of active age in the rural areas was 1.8 hectares and 0.5 

hectares, respectively. Hence there will be a very rapid increase 

in the employment pressure in tke agricultural sector and it is 

crucial that employment opportunities in the agricultural as well 

as the non-agricultural sector be created. This is also essential 

for the large number of unemployed people in the urban areas. In 

order to fulfill these requirements, an integrated approach to the 

development of the rural and urban areas is necessary. This is 

discussed in the next section. 



Table 15. Some d a t a  on popula t ion ,  employment and ea rn ings  i n  
t h e  smal l  farm s e c t o r  i n  Kenya, 1974/75. 

To ta l  smal l  farm popula t ion  10,341,174 

~ c t i v e  age smal l  farm popula t ion  3,948,661 

To ta l  l and  a r e a  of smal l  farms 2,506,900 h e c t a r e s  

To ta l  c u l t i v a t e d  land a r e a  of smal l  farms 2,506,900 h e c t a r e s  

Per  c a p i t a  l and  a r e a  of smal l  farms 0.33 h e c t a r e s  

Per c a p i t a  c u l t i v a t e d  land a r e a  of  smal l  farms 0.24 h e c t a r e s  

T o t a l  Income of Small Farms 

Income from farming 

Income from o t h e r  (urban)  employment 

Income from t r a n s f e r s  

(e .  g. urban r emi t t ances )  

Average e a r n i n g s  from farming Kf 29.9 

(Number of people  i s  3,517,636) 

Average ea rn ings  from o t h e r  employment ~f 1 4 7 . 6  

(Number of people is 410883) 

Average income of a c t i v e  age sma l l  farm 

popula t ion  ~ f 4 9 . 5  

Per c a p i t a  small farm income Kf 1 6  

G.N.P. per  c a p i t a  i n  Kenya K£76 

Small Farm Act ive  Ase Popula t ion  

Type of Employment 

Heads of smal l  farms 

Operate another  holding 

Labour on another  ho ld ing  

Other r u r a l  work 

*Teacking/Government employment 

*Urban Employment 

Other 

Unpaid fami ly  labour  on smal l  farms 

Number of People 

TOTAL 3,948,661 

* Assumed t o  be wage employment 

Source: Integrated Rural Survey (1974/75), Republic of Kenya, 1977 
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Table '17, Employment projections in urban areas. 

URBAN AREAS 1975  1999 2024  

Total Active Age Population 876,000 1,6001000 11,100,000 

Urban Wage Eniployed 387,210 896,900 2,151,600 

Informal Establishments 74,100 277,400 1,097,000 

Higher Education 100,000 232,000 556,000 

Unemployed/Inactive 315,000 1,193,700 7,195,400 

$ Unemployed/Inactive 36% 46% 65% 

Assumptions 

1. The annual growth rate in wage employment in urban 

areas in Kenya was 3.5% for the period 1966  - 75.  

This rate of growth is assumed to continue to 2024.  

2 .  Informal establishments are assumed to grow at 5.5% 

annually over the period 1975  - 1999  and 1975  - 2024.  

This is equivalent to half the growth rate of 11 .0% 

over the period 1974  - 76.  

3. The active age population receiving higher education 

is assumed to grow at 3 . 5 %  annually up to 2024. 



Food Demand - 

The accurate projection of future demand of food commodities 

is important for the identification of priorities and investment 

targets for agricultural development, as well as the satisfaction 

of the basic food demands of the population. This is especially 

crucial since, 

1) over 80% of the population resides in the rural areas and is 

engaged in the agricultural sector, 

2) there are high and increasing rates of rural-urban migration, 

and 

3) there is a wide variation in the demand for specific food 

commodities in the rural and urban sector due to wide differ- 

ences in income levels, shifts in preferences, etc. 

We will consider the projection of food commodities for three 

population projections, namely, Scenarios 1,3, and 5 of Section 4. 

Here we will use the usual FA0 demand projection procedure 

based on the assertion that population and income are the major 

shifters of demand. For simplicity we assume that the per capi- 

ta consumption expenditure of the rural and urban population will 

grow at 2.2% per annum over the period 1975 to 1999 and 1975 to 

2024. This growth rate is the "trend growth rate" as used in the 

FA0 projections for Kenya for the period 1970-1980. 

Population Projections (Scenarios 1,3,5) 

The rural and urban population projections and calorie re- 

quirements for the years 1999 and 2024 under .the assumption of 

Scenarios 1,3 and 5 are given in Table 18. The calorie require- 

ments have been estimated from the age structure and activity 

level of the population and in a similar manner the requirements 

of other nutrients, namely, proteins, minerals and vitamins can 

also be calculated. 

1975: Base Year Food Consmtion 

The base year quantity consumption and expenditure elastici- 

ties of demand for the main food commodities for the rural and 

urban population are given in Table 19. These results have been 



derived from the Integrated Rural Survey (1974/75), ILO, Bachue- 

Kenya (1977), and the Urban Food Purchasing Survey (1977). 

Results of Food Demand Projections 

Ta-bJes- 20 and 21 show rural, urban and total demand for 

various food commodities in the years 1999 and 2024 respectively. 

The corresponding growth rates of total demand are given in Table 

22. It is also useful to observe the change in the nutritional 

status of the population and these results are given in Tables 

23a and 23b for the projection year 1999 and Tables 24a and 24b 

for the projection year 2024. 

The results show that food demand in Kenya will signifi- 

cantly depend on the population projections as well as the level 

of urbanization. Note that the assumption of equal growth rate 

(2.2%) for the rural and urban population is not realistic. In 

1975 the ratio of rural to urban incomes was approximately 1 to 

4.4. In reality this ratio will change due to different growth 

rates of the rural and urban economies as well as the government 

policies. Food demand projections for Kenya under the assumption 

of various income growth and distribution policies for the rural 

and urban areas can be found in three forthcoming publications 

(Shah and Frohberg, forthcoming, and Shah, forthcoming). 



Table 18 .  Population projections and calorie requirements. 
( 1 9 7 5 ,  1999 and 2 0 2 4 ,  rural-urban population.) 

Population 

1975 Rural 
Urban 
Total 

Population ' 0 0 0  Average Calorie 
Requirement* per capita 
per day 

1999 Rural 
Urban 
Total 

2024 Rural 
Urban 
Total 

Population Projection Scenario 3 - 

1999 Rural 
Urban 
Total 

2024 Rural 
Urban 
Total 

Population Projection Scenario 5 

1999 Rural 
Urban 
Total 

2024 Rural 
Urban 
Total 

* Rural population: Very Active 

Urban population: Moderately Active 



Table 19. Rural and urban food consumption and demand 
elasticities, 1975. 

Expenditure Elasticities of 
Demand 

Cereals 

Wheat/Bread 0.8 2 0.53 3 6.6 

Wheat/Flour 0.7 2 0.40 3 3.0 

Rice 0.7 1 0.40 3 1.4 

Commodity 

Maize Flour 0.4 3 -0.05 2 114.2 

Other Cereal 0.4 - 3 -0.05 2 18.5 
Flours 

Starchy Roots 

English Potatoes 0.6 3 0.7 2 20.6 

Other Roots -0.2 2 -0.1 2 66.0 

Rural 

Sugar 

Sugar Raw Centre 0.7 3 0.5 3 8.4 

Sugar Cane 0.05 2 -0.2 2 3.2 

Urban . Rural 1 Urban 1 

Beans 0.8 3 0 . 4. 3 11.3 

rl F * 

Vegetable 

Tomatoes 0.4 2 0.G 3 0.3 

Other Vegetables 0.3 2 0.4 3 17.4 

rl F kg/year kg/year 

Fruits 

Bananas 0.2 2 0.7 3 1.1 .5 

Other Fruits 0.4 2 1.0 3 16.4 

Meat - 
Beef 1.0 2 0.7 2 6.8 

Other Meat 0.8 2 0.7 2 5.9 

%E 1.3 2 1.3 3 0.8 
Milk 
Fresh Milk 0.9 3 0.5 3 46.3 

Processed Milk 0.8 3 0.6 3 2.4 

Fats and Oils - 
Butter 1.2 2 1.1 2 0.1 

Vegetable Oils 1.3 2 0.7 2. 0.8 

Animal Oils 1 .0 2 0.4 2 0.1 
and Fats 

Spices 0.4 2 0.5 2 0.5 

Stimulants 0.4 2 0.6 2 0.4 

Alcoholic Bev. 0.7 2 1 .O 3 3.1 

* 1 Double-log, 2 Semi-log, 3 log-inverse 

Source: M.M. Shah (forthcoming) 



T a b l e  2 0 .  R u r a l ,  u r b a n ,  a n d  t o t a l  f o o d  demand p r o j e c t i o n s ,  
y e a r  1999 ( t r e n d  g r o w t h  ( 2 . 2 % )  o f  p e r  c a p i t a  P.C.E., 
1975-1999) .  

Population Projection Population Projection Population Projection 
Scenario 1 Scenario 3 Scenario 5 

RURAL 

C E R E A L S  
WHEAT 

BREAD 208.9 
FLOUR 91.4 

RICE 45, 1 
MAIZE FLOUR 2837.9 
OTt4f.R CEREAL FLOUR 637.3 

S T A H C H Y  ROOTS 
ENGI.ISH POTATOES 586 .5  
OTHER POOTS 1314.2 

SUGAR 
SUGAR RAW CENTR, 249.2 
SUGAR CANE 69.4 

PULSES ( A E A N S ]  349.2 
VEGETABLES 

TOMATOES 8.1 
O T H E R  V E G E T A B L E S  448.7 

FRUITS 

URBAN TOTAL URBAN TOTAL RURAL 

O T H E R  FRUITS a42 , i  
MEAT 

BEEF 2 3 1  ;2 
OTHER HEAT 186.8 

EGGS 30.B 
F I sn 53.8 
H I L K  

MILK FRESH 1490.7 
HILK OTHER 74.2 

FATS R OILS 
LIUTTER 3 9 6  
VEGET4RLE O I L S  3 0 .  0 
ANIMAL O I L t F A T S  3.4 

SPICES 13.5 
STIMULANTS 10.8 
ALCDhOLIC BEv, 94.5 

PER CPPITA PCE ( 1 9 7 5 )  
~ ~ I R A L  495. 
URBAN 2 1  h O  I 

P€.R CAPITA P C €  (2DaP) 
RURAL R39. 
URBAN 36h2 9 



T a b l e  2 1 .  R u r a l ,  u r b a n  a n d  t o t a l  food d e m a n d  p r o j e c t i o n s ,  year 
2 0 2 4  ( t r e n d  g r o w t h  ( 2 . 2 % )  o f  per  cap i ta  P . C . E . ,  
1 9 7 5 - 2 0 2 4 . )  

Population Projection 
Scenario 1 

Population Projection 
Scenario 3 

Population Projection 
Scenario 5 

RURAL URhAN TOTAL RllHAL IJRIIAN T O T A L  RURAL URbAN TLJTPL 

CEREALS ' 

WHEAT 
8 ~ ~ 4 0  536,8 341.9 876.5 
FLOUR 229.9 194;U 423.8 

R I C E  138.0 102.9 232.9 
MAIZE  FLOUR 6151.3 11n5.6 7257.0 
OTHER CERtAC FLOUR 1381.5 72.3 1453.8 

STARCHY R O O T S  
ENGL ISH  POTATOES 1336,3 334.2 lb70.5 
OTHER ROOTS 2260.4 187.3 2447.5 

SUGAR 
SUGAR RAN CENTR, 583.1 268.3 87@,4 
SUGAR CANE 132.2 29.5 161.7 

PULSES IREANS) 836.4 177.1 j013.b 
YEGETARLES 

TOHATOES 18.7 5 3 - 9  72.6 
OTHER V E G E T A B L E S  1005;s 841 ;7 1847 ;2 

F R U I T S  
AANANAS 
OTHER F R U I T S  

HEAT 
BEEF 
OThER MEAT 

EGGS 
F I S H  
M I L K  

PIILK FRESH 
n l L u  D T ~ J E R  

FATS ii O I L S  
BUTTER 
VEGETABLE O I L S  
ANIMAL O IL+FATS 

SP ICE5  
STIWULAYTS 
ALCOHOLIC BEV, 

POPULATION 
RURAL 
URBAN 

PER CAPITA  P t E  (1975) 
RURAL 4950  
URBAN 2 1 b e t  

PER CAPITA  BCE ( 2 0 0 0 )  
RURAL 14550 
URBAN b 348 r 
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6. URBANIZATION IY KENYA AND SOME IMPLICATIONS 

Table 25  gives some data on past and projected urbanization 

in Kenya. In 1 9 6 9  the cities of Nairobi and Mombasa accounted 

for 7 0 %  of the urban population in Kenya. At this time the major 

part of the modern sector (industry) was located in these two 

urban centres and hence these two cities were the major choice of 

the rural-urban migrants. The policy of the Government of Kenya 

is to develop (industrialize) other towns (Nakuru, Kisumu, Thika 

and Eldoret) and official projections for the population of these 

towns for 1 9 8 0  are shown in the table. We have assumed that be- 

yond 1980,  the growth rates of Nairobi and Mombasa will be 4.5% 

and the growth rates of the remaining four towns will be 4%. 

This assumption is based on the consideration that beyond 1 9 8 0  the 

urban facilities in the four towns will be at a level sufficient 

to attract ixidustrial development and hence absorb a significant 

share of the rural-urban migrants. Also note that the high 

growth rates in the government urban population projections up to 

1 9 8 0  have not been used since these growth rates represent a 

government policy that rapidly develops specific urban centres 

(see Table 25) and over a longer time horizon we have assumed 

iower growth rates; the use of the official high growth rates of 

the urban centres would lead to an urban population of 8  million 

in 1 9 9 9  whereas the projected urban population in 1 9 9 9  is about 

5  rnilliorl. 

From Table 25 it can be seen that the distribution of the 

urban population in the various centres is as follows: 

$ of Urban Population 1948  1962  1 9 6 9  1 9 8 0  1 9 9 9  2024 

Nairobi and Mombasa 70 .3  7 8 . 5  69 .9  7 0 . 2  71 .6  54.3  

Main Urban Centres ( 6 )  85.1 92 .9  80.4 84 .7  84 .0  62 .6  

Remaining Towns ( 1  1  ) 14 .9  7 . 1  1 9 . 6  1 5 . 3  1 6 . 0  37 .4  

The distribution of the urban population as shown above is such 

that the urban centres and towns zre spread throughout the country. 

One possible path of development would be to treat the 6 urban 

centres as mainly industrial centres and the remaining 1 1  towns as 

agricultural centres (e.g. some agro-processing, storage and 





marketing of agriculturalproducts etc). This decentralized urban 

development is extremely important in that these centres could 

supply the services (employment, health, education, marketing etc.) 

for the surrounding rural population. 

In many countries in Africa and Latin America there has been 

a phenomenal growth in urban population in recent years and typi- 

cally this urbanization has meant the growth of a limited 

number of urban centres. In contrast,the past urbanization in 

Europe has been characterized by growth rates lower than those 

encountered in many developing countries but at the same time 

the urbanization has been very much deconcentrated. In most 

developing countries the high growth in the urban population is 

due to the very high rates of rural to urban migration which is 

not only leading to serious socio-economic problems in the urban 

areas but also is draining a significant part of the more able 

population in the rural areas. The gap in the living standards 

in the rural and urban areas is ever widening. At present the 

level of urbanization in many countries in Africa is below 20% 

and hence if development is to reach the mass of the population 

then an integrated rural development strategy (including develop- 

ment of urban centres in predominantly rural areas) is crucial. 

In Kenya in 1999 the urban population is expected to be be- 

tween 5.07 million (Scenario 1) and 6.87 million (Scenario 6) 

people. Of this, about 72% will reside in Nairobi and Mombasa if the 

current trend continues. Less than 30% will live in the many 

other urban centres of population above 2,000. The government 

policy in Kenya is aimed at decentralized urbanization and here 

two basic questions are relevant. 

1. How is it possible to allocate the urban 

population to the urban centres of various 

sizes? Which system of cities or urban hier- 

archy is optimal (the urban policy problem)? 

2. Is the projected rate of urban growth desir- 

able? If not, how can the urbanization pro- 

cess be curtailed? As mentioned before, this 

would require a greater emphasis on rural 

development (the rural policy problem). 



The r u r a l  and  u rban  p o l i c y  problems are n o t  i n d e p e n d e n t .  R u r a l  

deve lopment  may b e  enhanced  by t h e  c r e a t i o n  o f  s m a l l  towns w i t h  

an i n d u s t r i a l  s e c t o r  based  on t h e  e x i s t i n g  a q r i c u l t u r a l  a c t i v i t y .  

These s m a l l  c e n t r e s  may on t h e  o t h e r  hand c o n t a i n  p u b l i c  

f a c i l i t i e s  s e r v i n g  t h e  p o p u l a t i o n  o f  t h e  s u r r o u n d i n g  r u r a l  area. 

T h e r e f o r e ,  i n t e g r a t e d  r u r a l  deve lopment  and  d e c e n t r a l i z e d  u r b a n i -  

z a t i o n  o r  d e c o n c e n t r a t i o n  ( c o n c e n t r a t i o n  o f  u rban  deve lopment  i n  

r e g i o n a l  and  l o c a l  c e n t r e s )  a r e  c l o s e l y  r e l a t e d .  

T h i s  i n t e r d e p e n d e n c e  i s  i l l u s t r a t e d  i n  F i g u r e  1 .  The r u r a l  

a r e a s  c o n t a i n  a g r i c u l t u r a l  and i n d u s t r i a l  a c t i v i t i e s .  The u r b a n  

a r e a s  c o n t a i n  i n d u s t r y  and a n  i n f o r m a l  s e c t o r .  The d i a g r a m  shows 

two t y p e s  o f  m o b i l i t y .  Geograph ica l  m o b i l i t y  o r  m i g r a t i o n  be- 

tween r u r a l  and u r b a n  a r e a s  and s e c t o r a l  m o b i l i t y  be tween  a g r i c u l -  

t u r e  and i n d u s t r y .  The r e l a t i v e l y  undeve loped  n o n a g r i c u l t u r a l  

s e c t o r  i n  r u r a l  areas e x p l a i n s  t h e  f a c t  t h a t  most  o f f - f a rm mig ra -  

t i o n  ( s e c t o r a l  m o b i l i t y )  c o i n c i d e s  w i t h  l e a v i n g  t h e  r u r a l  areas 

( g e o g r a p h i c a l  m o b i l i t y ) .  To Find a l t e r n a t i v e  employment o p p o r t u -  

n i t i e s ,  p e o p l e  mus t  move t o  u rban  a r e a s  a n d ,  a s  a  consequence ,  

t h e y  a g g r e v a t e  t h e  u rban  problem.  The development  o f  a b r o a d e r  

i n d u s t r i a l  b a s i s  i n  r u r a l  a r e a s  may r e l i e v e  t h e  u r b a n  problem by 

l i m i t i n g  r u r a l  o u t m i g r a t i o n .  T h i s  may b e  a s s o c i a t e d  w i t h  decen-  

t r a l i z e d  u r b a n i z a t i o n .  I t  c o u l d  even  i n d u c e  a f l o w  i n  t h e  oppo- 

s i t e  d i r e c t i o n ,  f rom u rban  t o  r u r a l  a r e a s  ( r e t u r n  m i g r a t i o n ) .  

However, t h i s  d e v e l o p n e n t  p r o c e s s  c a n  o n l y  m a t e r i a l i z e  i f  b o t h  

government  and p r i v a t e  i n d u s t r i a l  i n v e s t m e n t s  s t o p  b e i n g  urban-  

biased a n d  open  up n o n a g r i c u l t u r a l  o p p o r t u n i t i e s  i n  r u r a l  a r e a s .  

T h i s  a l s o  i m p l i e s  a g r e a t e r  emphas is  on s e c t o r a l  m o b i l i t y  w i t h i n  

r u r a l  a r e a s  t h a n  c a n  b e  found  i n  t h e  r e c e n t  l i t e r a t u r e  on d e v e l -  

opment.  
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Figure 1. Integrated urban and rural development. 



7. CONCLUSION 

The o b j e c t i v e  of  t h i s  paper  was t o  p r o v i d e  a l t e r n a t i v e  

p r o j e c t i o n s  of  r u r a l  and u rban  p o p u l a t i o n s  of  Kenya and t o  

t r a c e  t h e  impact  o f  a l t e r n a t i v e  p o p u l a t i o n  growth p a t h s  on educa- 

t i o n ,  employment and demand f o r  food and h e a l t h  s e r v i c e s .  R u r a l  

and urban a r e a s  a r e  t r e a t e d  a s  components of  an  i n t e r c o n n e c t e d  

two-region p o p u l a t i o n  system. Demographic p r o j e c t i o n s  f o r  

b o t h  a r e a s  a r e  performed s i m u l t a n e o u s l y ,  by a p p l y i n g  t h e  

methodology of  m u l t i r e g i o n a l  demography. However, l a c k  o f  

d a t a ,  i n  p a r t i c u l a r  m i g r a t i o n  d a t a ,  d i d  n o t  p e r m i t  u s  t o  make 

f u l l  u s e  o f  t h i s  r e c e n t  methodology. For  example,  n e t  

m i g r a t i o n  r a t e s  were used i n  t h i s  r e p o r t ,  a l t h o u g h  g r o s s  

m i g r a t i o n  r a t e s  would y i e l d  b e t t e r  r e s u l t s .  The e s t i m a t i o n  

o f  g r o s s  m i g r a t i o n  r a t e s  from survey  and c e n s u s  d a t a  and a  

more d e t a i l e d  t r e a t m e n t  o f  f e r t i l i t y  and m o r t a l i t y  d a t a  w i l l  

be  c o n s i d e r e d  a t  a l a t e r  d a t e .  

Although $he f o c u s  of  t h i s  p a p e r  h a s  been on a l t e r n a t i v e  

demographic p r o j e c t i o n s ,  t h e  p l a c e  o f  t h e s e  p r o j e c t i o n s  i n  

o v e r a l l  development  p l a n n i n g  h a s  been d i s c u s s e d .  S e c t i o n  6 

of  t h e  paper  a d d r e s s e d  some i m p o r t a n t  i s s u e s  which have  t o  b e  

d e a l t  w i t h  i n  o r d e r  t o  s o l v e  t h e  u rban  problem and t o  promote 

a  s e l f - s u s t a i n i n g  r u r a l  development i n  d e v e l o p i n g  c o u n t r i e s .  

However, much more r e s e a r c h .  i s  needed t o  p r e p a r e  c o n s i s t e n t  

p o l i c i e s .  Some s u g g e s t i o n s  f o r  p r i o r i t y  r e s e a r c h  a r e  l i s t e d  

below: 

1 .  M i g r a t i o n  r e s e a r c h :  a n a l y s i s  o f  s e c t o r a l  

and g e o g r a p h i c a l  m o b i l i t y  f o r  i n t e g r a t e d  ru-  

r a l  development  w i t h  p a r t i c u l a r  emphasis  on 

a .  a g r i c u l t u r a l  development ( r u r a l  t o  r u r a l  

m i g r a t i o n ) ,  

b. d e c o n c e n t r a t e d  urban development  ( r u r a l  

t o  l o c a l  urban c e n t r e s - m i g r a t i o n ) ,  



2. the economics of urbanization in a developing 

country where the level of urbanization is 

still low C<20%1 with reference to 

a. economics of agglomeration (.optimal 

city size), 

b. the effect of the development of local 

urban centres on surrounding rural 

areas, 

3. industrial development research: relevance 

of industrial development in rural areas; 

the main issues are: 

a. the composition of industry and whether 

industry in the rural areas should serve 

primarily the agricultural sector or not, 

whether it should be small scale, labor 

intensive or the like, 

b. the attraction of industy and its 

incentives and facilities to attract 

private investments into new industrial 

centres located in the rural areas. 

The above mentioned topics are relevant to the issues of 

development and in particular,rural development and urbanization. 

An integrated interdisciplinary approach is crucial, not only 

for understanding the dynamics of the above mentioned topics, 

but also for planning in these areas. 
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APPENDIX 

PROJECTION PROCEDURE 

The projection procedure adapted in this study differs 

from conventional procedures that project populations by region. 

The urban and rural populations are projected simultaneously, 

using the multiregional growth model developed by Rogers 

(1973, 1975). The growth model is described in the first 

section of the Appendix. Section 2 presents a general review 

of the multiregional life table, which underlies the projection 

model, and of some other interesting demographic statistics. The final 

section compares the multiregional demographic growth model 

with other methods for regional population projection. 

The Multiregional Growth Model 

The multiregional demographic growth model has been developed by 

Rogers (1973, 1975) as a generalization of the Leslie (1945) 

model or cohort-survival model. This generalization is simpli- 

fied by using matrix notations. 

Denote the number of people in urban and rural areas at 

time t and aged x to x + h by {K(~) (x) 1 :  

In this paper we consider five-year age groups, i.e. h = 5. The 

multiregional population projection is to determine how {K(~) (x) 1 
* 

for all x, changes over time. We consider first the projection 

of the population already alive at time t, and next the projec- 

tion of the births and the subsequent children in the zero to 

four-year age group. 



Popula t io i i  A L i . v e  a t  T i i r ~ e  t 
-,--A .-. ---.--.- ---- 

The p e o p l e  aged x t o  x + 4 a t  t i m e  t c a n  s u r v i v e ,  m i g r a t e  * 
wi th . in  t h e  c o u n t r y ,  e m i g r a t e  o r  d i e  i n  t h e  u n i t  i n t e r v a l  

Denote  by s::) (x) t h e  p r o p o r t i o n  of  t h e  p e o p l e  i n  r u r a l  a r e a s  

a n d  i; t o  x  + 4 y e a r s  o l d  a t  time t, who s u r v i v e  -te be i( <- 5 

to x + 9 y e a r s  o l d  f i v e  y e a r s  l a t e r  a t  t i m e  t + 1 and a r e  then  

i n  the urban a r e a s ,  E q u i v a l e n t l y ,  s ( t )  ( x )  d e n o t e s  t h e  propor-  uu 
t i u n  o f  t h e  p e o p l e  x t o  x  + 4 y e a r s  o l d  who remain i n  t h e  urban 

a r e a s .  I g n o r i n g  immigra t ion ,  t h e  number o f  p e o p l e  o f  a g e  x 4 5 

I-.o x + 9 i n  urban a r e a s  a t  t i m e  t + 1 i s  g i v e n  by 

( t )  K ( ~ + '  ) (x+5)  = s ( x )  KU ( x )  + si:) ( x )  K i t )  ( x )  . ( B 2 )  u  uu 

., .. 
iid.t:s t h a t  s ( t )  (x) i n c l u d e s  i n  p r i n c i p l e  t:ie p e r s o n s  wllo i s f c  

U U  

urban a r e a s  b u t  r e t u r n e d  i n  t h e  same t i m e  i n t e r v a l .  For  prc-. 

j e c t i o n  p u r p o s e s  t h e  comple te  m i g r a t i o n  h i s t o r y  o f  a n  i n d i v i d u a l  

i s  n o t  i m p o r t a n t ,  b u t  t h e  p l a c e s  of  r e s i d e n c e  a t  t h e  b e g i n n i n g  

and a t  t h e  end of t h e  p r o j e c t i o n  i n t e r v a l  a r e .  E q u a t i o n  ( B 2 ) ,  

w r i t t e n  f o r  t h e  r u r a l  a r e a s  y i e l d s  

E x p r e s s i o n s  ( B 2 )  and (B3) may be cornbincd i n  .the 111.atrix opzra- 

t i o n :  

r f :  
The p r o j e c t i o n  i n t e r v a l  i s  assumed t o  b e  t h e  same a s  the 

age  i n t e r v a l ,  i , e .  f i v e  y e a r s .  The s u p e r s c r i p t  t r e f e r s  t o  t h e  
t i m e  p e r i o d  and n o t  t o  t h e  e x a c t  y e a r .  



The m a t r i x  of  s u r v i v o r s h i p  p r o p o r t i o n s  S ( t )  ( x )  may be d e r i v e d  - 
d i r e c t l y  from obse rved  a g e - s p e c i f i c  m o r t a l i t y  and m i g r a t i o n  

r a t e s .  I n  g e n e r a l ,  however, it i s  d e r i v e d  from t h e  m u l t i r e -  

g i o n a l  l i f e  t a b l e .  The computa t ion  p r o c e d u r e  w i l l  b e  d i s c u s s e d  

l a t e r .  

B i r t h s  

The c h i l d r e n  o f  0 - 4 y e a r s  a t  t i m e  t + l  a r e  b o r n  d u r i n g  

t h e  u n i t  p r o j e c t i o n  i n t e r v a l .  L e t  FJt) ( x )  and F:~) ( x )  b e  t h e  

annua l  b i r t h  r a t e  o f  peop le  aged x  t o  x  + 4 i n  u rban  and r u r a l  

a r e a s  r e s p e c t i v e l y .  It  i s  assumed t h a t  c h i l d r e n ,  born  i n  t h e  

u n i t  t i m e  i n t e r v a l  ( t ,  t + l ) ,  a r e  born  i n  t h e  r e g i o n  o f  r e s i d e n c e  

of  t h e  p a r e n t s  a t  t i m e  t. The number o f  b i r t h s  i n  urban a r e a s  

a t  t t o  p e o p l e  aged x  t o  x  + 4 i s  

B ( t )  ( x )  = F  ( t )  (x) K L t )  (x )  . u  u  

The m u l t i r e g i o n a l  d i s t r i b u t i o n  o f  b i r t h s  i s  

where 

and 

F ( ~ )  ( x )  

= [ #  
The number o f  b i r t h s  d u r i n g  t h e  f i v e - y e a r . p e r i o d  s t a r t i n g  a t  

t t o  p e o p l e  aged x  t o  x  + 4 i s  



The i n t e g r a l  e q u a t i o n  may be  approximated by t h e  l i n e a r  i n t e r -  

p o l a t i o n :  

Of t h e s e  b i r t h s ,  on ly  a  f r a c t i o n  w i l l  b e  i n  urban and r u r a l  

a r e a s  a t  t h e  end o f  t h e  t i m e  i n t e r v a l ,  i . e .  a t  t + l ,  and t h e n  be  

members o f  t h e  f i r s t  age  group.  Denbte t h e s e  f r a c t i o n s  by t h e  

m a t r i x  

where an  e lement  pii A ( t )  i s  t h e  p r o p o r t i o n  o f  b a b i e s  born i n  r e g i o n  

i d u r i n g  t i m e  i n t e r v a l  ( t ,  t + l ) ,  who s u r v i v e  and are i n  r e g i o n  

j a t  t h e  end of t h e  t i m e  i n t e r v a l .  Th i s  m a t r i x  t a k e s  i n t o  ac-  

coun t  t h e  m i g r a t i o n  of  c h i l d r e n  i n  t h e  f i r s t  age  group. 

Wr i t ing  

B ( ~ )  ( x )  = - P - A ( t )  [F ( t )  (x )  + F 2 - - .., ( t+l  ) (x+5) - s ( t )  ( x )  I 1 

t h e  p o p u l a t i o n  i n  t h e  f i r s t  age  group a t  t i m e  t + l  i s  

The summation i s  over  a l l  t h e  f e r t i l e  age  groups .  I f  and 

a r e  r e s p e c t i v e l y  t h e  l owes t  and t h e  h i g h e s t  age  group o f  t h e  

r e p r o d u c t i v e  p e r i o d ,  t h e n  t h e  summation i s  from a t o  B. 



The Complete Growth Model 

The two equation systems (B4) and (B7) describe the growth 

of a multiregional population. Both systems may be combined 

into a single matrix expression of an extremely simple form: 

where 

and 

with z being the last age group. The matrix G(t) is called the - 
generalized Leslie matrix (Feeney, 1973, p. 36; Rogers, 1975, 

p. 123). 

If the growth matrix is constant in time, then the popu- 

lation growth model may be written as: 

with { K  ( O )  1 the base year population. - 



Es t ima t ion  of  t h e  Su rv ivo r sh ip  P ropo r t i ons  

The Mul t i r eg iona l  L i f e  Table  

The m u l t i r e g i o n a l  l i f e  t a b l e  i s  a  t a b l e  e x p r e s s i n g  t h e  m o r -  

t a l i t y  and mig ra t i on  h i s t o r y  o f  h y p o t h e t i c a l  r e g i o n a l  popula- 

t i o n s  ( b i r t h  c o h o r t s ) ,  a s  t h e y  age.  The m u l t i r e g i o n a l  l i f e  

t a b l e  was developed by Rogers ( 1 9 7 5 ,  Chapter  2) and i s  a  

fundamzntal  concep t  of  m u l t i r e g i o n a l  demography. I t  c o n t a i n s  

s e v e r a l  i n t e r e s t i n g  demographic s t a t i s t i c s  de r ived  from observed 

a g e - s p e c i f i c  r a t e s  o f  m o r t a l i t y  and migra t ion .  The most impor- 

t a n t  l i f e  t a b l e  s t a t i s t i c  i s  t h e  l i f e  expectancy.  For p ro j ec -  

t i o n s ,  t h e  r e l e v a n t  s t a t i s t i c s  c o n s i s t  of t h e  s u r v i v o r s h i p  pro- 

p o r t i o n s .  I n  t h i s  s e c t i o n ,  w e  w i l l  d e s c r i b e  i n  g e n e r a l  t e rms  

t h e  m u l t i r e g i o n a l  l i f e  t a b l e  and t h e  d e r i v a t i o n  of  S ( x ) .  W e  
-" 

drop  t h e  t i m e - s u p e r s c r i p t  f o r  convenience.  

The l i f e  t a b l e  f u n c t i o n s  a r e  d e r i v e d  from a  s e t  o f  age- 

s p e c i f i c  m o r t a l i t y  and mig ra t i on  r a t e s .  These r a t e s  a r e  a r ranged  

i n  a  p a r t i c u l a r  m a t r i x  M(x) .  Le t  M i j  ( x )  deno t e  t h e  annual  r , s t e  
-" 

of  mig ra t i on  from i t o  j o f  age  group x  t o  x  + 4 ,  and l e t  Mis(x) 

be  t h e  annua l  a g e - s p e c i f i c  d e a t h  r a t e  i n  r eg ion  i. Then 

The m o r t a l i t y  and m i g r a t i o n  expe r i ence  of a  b i r t h  c o h o r t  

i n  t h e  l i f e  t a b l e  a r e  exp re s sed  i n  t e r m s  of  p r o b a b i l i t i e s .  
A 

L e t  t . ( x )  deno te  t h e  p r o b a b i l i t y  t h a t  a  person born i n  r e g i o n  
i 3 

i w i l l  b e  i n  r e g i o n  j a t  e x a c t  age  x. The set of  p o s s i b l e  pro-  

b a b i l i t i e s  i n  a  two-region sys tem (u rban - ru ra l )  i s  con t a ined  i n  
A 

t h e  m a t r i x  R ( x ) :  - 



A 

For example, URr(x) d e n o t e s  t h e  p r o b a b i l i t y  t h a t  a  pe r son  born  

i n  t h e  urban a r e a  w i l l  be  i n  t h e  r u r a l  a r e a  a t  age  x. The d i -  
A 

agonal  e lement  URU(x) i s  t h e  p r o b a b i l i t y  t h a t  he i s  born i n  t h e  

urban a r e a  and i s  t h e r e  a t  age x. Note t h a t  t h i s  does  n o t  imply 

t h a t  he h a s  always been i n  t h e  urban a r e a .  H e  may have s p e n t  

some t i m e  i n  r u r a l  a r e a s  b e f o r e  r e a c h i n g  age  x. The m a t r i x  
A 

R(x)  t e l l s  something abou t  t h e  r e g i o n s  o f  r e s i d e n c e  of  a  pe r son  - 
a t  two p o i n t s  i n  t i m e .  

Assuming t h a t  t h e  p r o b a b i l i t i e s  o f  s u r v i v a l  and of  migra- 

t i n g  a t  a  c e r t a i n  a g e  o n l y  depend on t h e  r e g i o n  of  r e s i d e n c e  

a t  t h a t  a g e  and are independent  of  p r e v i o u s  r e s i d e n c e s ,  t h e n  
A 

R(x)  may be w r i t t e n  a s  t h e  p roduc t  of  c o n d i t i o n a l  p r o b a b i l i t i e s :  - 

where 

I- _I 

and an  e lement  p i j ( y )  d e n o t e s  t h e  m o b a b i l i t y  t h a t  a  pe r son  o f  

r e g i o n  i and y y e a r s  o l d  w i l l  s u r v i v e  and be i n  r e g i o n  j f i v e  

y e a r s  l a t e r  ( age  i n t e r v a l ) .  Note t h a t  p i j  ( y )  i s  a c o n d i t i o n a l  

p r o b a b i l i t y .  

The m a t r i x  of  c o n d i t i o n a l  p r o b a b i l i t i e s  P ( y )  i s  computed - 
from obse rved  o r  e s t i m a t e d  a g e - s p e c i f i c  r a t e s  (Rogers  and Ledent ,  

1 9 7 6 )  



A 

T h e r e f o r e ,  t h e  m a t r i x  ! 2 ( x ) , i n  terms of t h e  obse rved  r a t e s  i s :  - 

The number of  peop le  a t  e x a c t  a g e  x  and t h e i r  r e g i o n a l  d i s -  

t r i b u t i o n  i s  e a s i l y  d e r i v e d .  I f  t h e  r e g i o n a l  b i r t h  c o h o r t s  a r e  

c o n t a i n e d  i n  t h e  d i a g o n a l  o f  t h e  d i a g o n a l  m a t r i x  R ( O ) ,  t h e n  t h e  - 
number of  p e o p l e  of  age x  by p l a c e  of  b i r t h  and p l a c e  o f  resi- 

dence  i s  

The d e f i n i t i o n  of  R(x)  l e a d s  t o  t h e  problem of  computing - 
t h e  number o f  p e o p l e  i n  a g e  g roup  x  t o  x  + 4 ,  by p l a c e  of  b i r t h  

and p l a c e  of r e s i d e n c e  L ( x )  : - 

where a n  e lement  L . ( x )  d e n o t e s  t h e  number o f  p e o p l e  i n  r e g i o n  
i 7 

j and aged x  t o  x  + 4 ,  who w e r e  born i n  r e g i o n  i. The m a t r i x  

L ( x )  i s  g i v e n  by - 

Assuming a  u n i f o r m d i s t r i b u t i o n  of  outmicrra t ions  and d e a t h s  o v e r  

t h e  f i v e - y e a r  age  i n t e r v a l ,  we may e v a l u a t e  t h e  i n t e q r a l  by l i n e a r  



i n t e r p o l a t i o n :  

5  A 

T h i s  formula  i s  o f  c o u r s e  e q u i v a l e n t  t o  L ( x )  = 2[I + P ( x )  l ll (x )  R ( 0 ) .  - - - - - 
Aggregat ing  L ( x )  o v e r  a l l  a g e s  g i v e s  t h e  t o t a l  n u r h e r  o f  peop le  - 
t h a t  would e v o l v e  i f  t h e  m o r t a l i t y  and m i g r a t i o n  r a t e s  o f  an 

observed p o p u l a t i o n  a r e  a p p l i e d  t o  r e g i o n a l  b i r t h  c o h o r t s .  

T h i s  p o p u l a t i o n  i s  c a l l e d  t h e  l i f e  t a b l e  p o p u l a t i o n .  It is  a 

s t a t i o n a r y  ( z e r o  growth) p o p u l a t i o n ,  s i n c e  d e a t h s  a r e  e q u a l  t o  

b i r t h s .  The age  d i s t r i b u t i o n  of  t h i s  s t a t i o n a r y  p o p u l a t i o n  i s  

g iven  by L ( x ) .  E x p r e s s i n g  t h i s  d i s t r i b u t i o n  i n  r e l a t i v e  t e r m s ;  - 
namely, i n  u n i t  b i r t h s ,  w e  have ?, ( x )  = L ( x )  ll-' (0). - - - 

Now w e  a r e  a b l e  t o  d e r i v e  t h e  masr ix  of  s u r v i v o r s h i p  propor-  

t i o n s  d e f i n e d  i n  ( B 4 ) ,  and t o  d e f i n e  P  of  ( ~ 6 )  i n  terms of  l i f e  
w 

t a b l e  s t a t i s t i c s .  R e c a l l  t h a t  a n  e lement  s i j ( x )  of  S ( x )  d e n o t e s  - 
t h e  p r o p o r t i o n  o f  i n d i v i d u a l s  aged x  t o  x  + 4 i n  r e g i o n  i t  t h a t  

s u r v i v e s  t o  be  x  + 5  t o  x  + 9 y e a r s  o l d  f i v e  y e a r s  l a t e r  and a r e  

t h e n  i n  r e g i o n  j. The m a t r i x  S ( x )  r e l a t e s  t h e  p o p u l a t i o n  i n  one - 
age  group t o  t h e  p o p u l a t i o n  i n  t h e  p r e v i o u s  age  group:  

S ( x )  - = L(x+5) L - ~  ( x )  . - - 

Recen t ly ,  it has  been shown t h a t  S ( x )  may b e  e x p r e s s e d  d i r e c t l y  - 
i n  t e r m s  o f  t h e  m a t r i c e s  o f  observed a g e - s p e c i f i c  r a t e s  (Ledent ,  

1 9 7 8 )  : 

and f o r ,  x  = 2-5 

f o r  x  s: 2-5. 



h 

R e c a l l  t h a t  t h e  m a t r i x  P of  (B6) c o n t a i n s  t h e  p r o p o r t i o n s  of  - 
c h i l d r e n  born i n  t h e  u n i t  t i m e  i n t e r v a l  t h a t  s u r v i v e s  u n t i l  t h e  

end of  t h e  i n t e r v a l  o r  beg inn ing  of t h e  n e x t  i n t e r v a l .  I n  t h e  

l i f e  t a b l e  p o p u l a t i o n  L ( 0 )  i s  t h e  number o f  c h i l d r e n  i n  t h e  .., 
f i r s t  age group and -. Q ( 0 )  i s  t h e  number o f  b i r t h s .  Hence t h e  pro- 

p o r t i o n  o f  t h e  b i r t h s  t h a t  s u r v i v e s  t o  become m e m b e r s  o f  t h e  

f i r s t  age  group i s  

F i n a l l y ,  w e  d e r i v e  a  m o s t  i n t e r e s t i n g  l i f e  t a b l e  s t a t i s t i c ;  

namely, t h e  e x p e c t a t i o n  of  l i f e .  The l i f e  expectancy a t  age  x  

i s  t h e  average  number o f  y e a r s  remaining t o  a  person of e x a c t  age  

x.  I n  m u l t i r e g i o n a l  demography, t h e  l i f e  expectancy i s  d i s a g g r e -  

g a t e d  by p l a c e  o f  r e s i d e n c e .  I t  i s  t h e  sum o f  c o n d i t i o n a l  

p r o b a b i l i t i e s :  

r 
An e lement  e .  (x)  d e n o t e s  t h e  ave r age  remaining number o f  ' y ea r s  

i I 
s p e n t  i n  r e g i o n  j by a pe r son  l i v i n g  i n  r e g i o n  i and x y e a r s  o f  

age.  I t  d e n o t e s  t h e  l i f e  expec tancy  by p l a c e  of  c u r r e n t  r e s i d e n c e  

and p l a c e  of  f u t u r e  r e s i d e n c e .  Express ion  (B16) i s  e v a l u a t e d  a s  

f o l l o w s  *: 

LY =x 1 
* ~ o t e  t h a t  L ( y )  d e n o t e s  on t h e  one hand t h e  number o f  peop l e  

i n  a g e  g roup  y  t 6  y  + 4 by p l a c e  o f  b i r t h  and p l a c e  o f  r e s i d e n c e  
and on t h e  o t h e r  hand t h e  a v e r a g e  number o f  y e a r s  l i v e d  by t h e  b i r t h  
c o h o r t s  between a g e s  x  and x  + 5 by r e g i o n  of r e s i d e n c e  and r e g i o n  
of b i r t h .  



The l i f e  expectancy may a l s o  be  expressed  by p l a c e  o f  b i r t h  

i n s t e a d  of p l a c e  of c u r r e n t  r e s i dence .  Def ine  t h e  d i agona l  

m a t r i x  R(x)  w i t h i n  t h e  d i agona l  t h e  e lements  o f  t h e  v e c t o r  
t - 

{ I )  R ( x ) ,  i . e .  t h e  t o t a l  number of peop le  a t  e x a c t  age x  by - - 
p l a c e  of b i r t h .  The l i f e  expectancy m a t r i x  by p l a c e  of  b i r t h  

r '  
Note t h a t  f o r  age  0 ,  e ( 0 )  - =  be(^) - 

Table  A1 g i v e s  t h e  m u l t i r e g i o n a l  l i f e  t a b l e  f o r  ru ra l -u rban  

Kenya. The t o t a l  l i f e  expectancy of  a  pe r son  born  i n  t h e  urban 

a r e a s  i s  47.51 y e a r s  on t h e  average ,  whereas f o r  a  r u r a l -bo rn  

person it i s  43.59 y e a r s .  Note t h a t  t h e  e x p e c t a t i o n  of l i f e  

o f  an urban-born on ly  depends on t h e  a g e - s p e c i f i c  m o r t a l i t y  

r a t e s  of  t h e  urban a r e a s  s i n c e  no mig ra t i on  o u t  of t h e s e  a r e a s  

i s  assumed. The re fo r e ,  a  person born i n  urban a r e a s  w i l l  spend 

h i s  whole l i f e t i m e  t h e r e .  The l i f e  expectancy of a r u r a l -bo rn  

pe rson ,  on t h e  o t h e r  hand, depends n o t  on ly  on r u r a l  m o r t a l i t y  

r a t e s ,  b u t  a l s o  i s  a f f e c t e d  by urban r a t e s  s i n c e  an  ave rage  

ru r a l -bo rn  pe rson  spends  some t i m e  i n  urban a r e a s * .  Tab le  A1 

shows t h a t  of  t h e  t o t a l  average  l i f e t i m e  of  43.59 y e a r s ,  6.34 

y e a r s  a r e  expected  t o  be l i v e d  i n  urban a r e a s .  Th i s  i m p l i e s  a  

m ig ra t i on  l e v e l  of  

I n  o t h e r  words, about  15% o f  a  r u r a l -bo rn  p e r s o n ' s  l i f e t i m e  i s  

expec ted  t o  be l i v e d  i n  urban a r e a s .  During t h i s  t i m e ,  he ex- 

p e r i e n c e s  t h e  demographic behavior  ( age - spec i f i c  r a t e s )  of t h e  

urban popu l a t i on .  

*Reca l l  t h e  assumption t h a t  t h e  m o r t a l i t y ,  f e r t i l i t y  and m i -  
g r a t i o n  behav ior  of  a  pe r son  i s  determined by h i s  p l a c e  o f  r e s i -  
dence  a t  t h e  t ime  t h e  e v e n t  t a k e s  p l ace .  



R e l a t e d  S t a t i s t i c s  

The m u l t i r e g i o n a l  l i f e  t a b l e  p i c t u r e s  t h e  demographic mean- 

i n g  o f  observed s c h e d u l e s  of  m o r t a l i t y  and m i g r a t i o n .  I t  a p p l i e s  

t h e  observed a g e - s p e c i f i c  r a t e s  t o  a se t  o f  r e g i o n a l  c o h o r t s .  

The i n t e r e s t i n g  f e a t u r e  o f  t h e  l i f e  t a b l e  i s  t h a t  i t s  s t a t i s t i c s  

o n l y  depend on t h e  a g e - s p e c i f i c  r a t e s  and a r e  independen t  o f  t h e  

a g e  and r e g i o n a l  d i s t r i b u t i o n  of t h e  obse rved  p o p u l a t i o n .  From 

t h e s e  a g e - s p e c i f i c  r a t e s ,  a p o p u l a t i o n  i s  q e n e r a t e d  by age  and 

r e g i o n .  I t  i s  d i s t r i b u t e d  a c c o r d i n g  t o  L ( x )  and i s  u n i q u e l y  - 
determined by t h e  a g e - s p e c i f i c  rates of  m o r t a l i t y  and m i g r a t i o n .  

A c o n v e n i e n t  way o f  e x p r e s s i n g  L ( x )  i n  r e l a t i v e  t e rms ,  i s  i n  
A - 6  

u n i t  b i r t h s :  L ( x ) .  Note t h a t  1 L ( x )  i s  t h e  l i f e  expec tancy  
-. - 

m a t r i x  a t  b i r t h .  I t  a l s o  d e n o t g s  t h e  number o f  peop le  i n  t h e  

m u l t i r e g i o n a l  p o p u l a t i o n  sys tem by p l a c e  of  r e s i d e n c e  and p l a c e  

o f  b i r t h  i n  t e r m s  o f  u n i t  b i r t h s .  
A 

The matrices L ( x )  - o f  t h e  m u l t i r e g i o n a l  l i f e  t a b l e  e x p r e s s  

a r e l d t i v e  age  and r e g i o n a l  composi t ion  o f  a  p o p u l a t i o n  t h a t  

i s  u n i q u e l y  de te rmined  by t h e  s c h e d u l e s  o f  m o r t a l i t y  and migra- 

t i o n .  I t  i s  t h e  l i f e  t a b l e  p o p u l a t i o n ,  'free of  t h e  e f f e c t  of  

t h e  d i s t r i b u t i o n  o f  t h e  obse rved  p o p u l a t i o n .  To t h i s  l i f e  t a b l e  

p o p u l a t i o n ,  w e  may a p p l y  t h e  obse rved  f e r t i l i t y  s c h e d u l e .  The 
A 

m a t r i x  $ ( x )  = F ( x )  L  ( x )  i s  t h e  g e n e r a l i z e d  n e t  m a t e r n i t y  func-  - - - 
t i o n  (Rogers ,  1975, p.  9 3 ) .  The sum of  I$ (x )  over  a l l  a g e s  i s  - 
t h e  n e t  r e p r o d u c t i o n  r a t e  m a t r i x :  

NRR = 1 -. I$ ( x )  = 1 F  - ( x )  L ( x )  -. 

X X 

where 

NRR = I -. 
l u ~ ~ ~ r  

u  NRR 
r NRRr 

r NRR 
1 

The t o t a l  iNRR d e n o t e s  t h e  e x p e c t e d  number o f  c h i l d r e n  t o  be  

born  t o  a p a r e n t  born  i n  r e g i o n  i. Some c h i l d r e n ,  iNRRi, w i l l  

b e  born  i n  t h e  r e g i o n . o f  b i r t h  o f  t h e  p a r e n t  and some, iNRR j '  

w i l l  be  born  i n  r e g i o n  j. The m a t r i x  NRR - i S  t h e  m u l t i r e g i o n a l  

ana logue  of  t h e  n e t  r a te  of  r e p r o d u c t i o n .  I t  n o t  o n l y  g i v e s  

t h e  expec ted  number o f  d e s c e n d e n t s  b u t  a l s o  where t h e y  w i l l  be burn .  





Table  A 1  ( con t i nued )  

11 ( x , j , i ) :  

m (x, j , i ) :  

md. (x,  i) : 

s ( x , j , i ) :  

p r o b a b i l i t y  of  dy ing  i n  r e g i o n  i f o r  an  i n d i v i d u a l  
a t . e x a c t  a g e  x ,  b e f o r e  r e a c h i n g  age  x  + 5 .  

p r o b a b i l i t y  t h a t  a n  i n d i v i d u a l  a t  age  x i n  r e g i o n  i 
w i l l  be  i n  r e g i o n  j a t  age  x  + 5 ,  f i v e  y e a r s  l a t e r .  

number s u r v i v i n g  a t  e x a c t  a g e  x  i n  r e g i o n  j, of  
100,000 born  i n  r e g i o n  i. T h i s  i s  a l s o  t h e  p r o b a b i l i t y  
t h a t  a baby born  i n  r e g i o n  i, w i l l  s u r v i v e  and be  i n  
r e g i o n  j a t  e x a c t  age  x ,  m u l t i p l i e d  by 100,000.  

t o t a l  y e a r s  l i v e d  between a g e s  x  to  x  + 5  i n  r e g i o n  
j ,  p e r  u n i t  born  i n  r e g i o n  i. 

a g e - s p e c i f i c  m i g r a t i o n  r a t e  from r e g i o n  i t o  j 
( equa l  t o  obse rved  v a l u e ) .  

a g e - s p e c i f i c  d e a t h  r a t e  i n  r e g i o n  i ( equa l  t o  
obse rved  v a l u e ) .  

p r o p o r t i o n  of  peop l e  i n  r e g i o n  i and aged x  t o  
x + 4 ,  who w i l l  s u r v i v e  t o  b e  i n  r e g i o n  j and aged 
x + 5 t o  x + 9,  f i v e  y e a r s  l a t e r .  

p a r t  of e x p e c t a t i o n  o f  l i f e  o f  i -born  peop l e  a t  
a g e  x ,  t h a t  w i l l  b e  l i v e d  i n  r e g i o n  j, i.e. t h e  
a v e r a g e  number o f  y e a r s  l i v e d  i n  r e g i o n  j by 
i - bo rn  p e o p l e ,  subsequen t  t o  a g e  x ,  ( l i f e  
expectancy by p l a c e  o f  b i r t h ) .  



The NRR f o r  Kenya i s :  

Tab le  A 2 .  N e t  r e p r o d u c t i o n  r a t e  m a t r i x  f o r  Kenya. 

P l a c e  o f  B i r t h  

o f  C h i l d r e n  

Urban 

Rura l  

Total  

P l a c e  o f  b i r t h  o f  P a r e n t s  

Urban Rura l  

The t a b l e  shows t h a t  o f  t h e  a v e r a g e  o f  2.47 c h i l d r e n  born  

p e r  r u r a l - b o r n  p e r s o n ,  0.26 o r  10.6% a r e  born  i n  u rban  a r e a s .  

The growth m a t r i x  (B8'), d e r i v e d  from t h e  m u l t i r e g i o n a l  

l i f e  t a b l e  and t h e  obse rved  f e r t i l i t y  ra tes  i s  i l l u s t r a t e d  i n  

Tab le  A 3 .  Note t h a t  t h e  s u r v i v o r s h i p  p r o p o r t i o n s  are i d e n t i c a l  

a s  t h o s e  i n  Tab le  A l .  



AGE 

AGE 

Table A3. The multiregional growth matrix. ~- 

REGION URBAN REGION RURAL 

F I R S T  ROW 

URBAN 

b l  1  
0 .000000  
0 .000000  
0 .190954  
0 . 5 2 7 3 3 3  
0 .625811  
0 . 4 6 7 4 0 6  
0 .300814  
0 .181270  
0 .088051  
0 .031641  
0 .000000  
0 .000000  
0 . 0 0 0 0 0 0  

RURAL 

b1 2 
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 .000000  
0 ~ 0 0 0 0 0 0  
0 .000000  
0 . 0 0 0 0 0 0  
0 .000000  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 .000000  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 .000000  

S U R V I V O R S H I P  P R O P O R T I O N S  

URBAN 
S 11 

0 .864164  
0 . 9 8 3 6 9 7  
0 . 9 8 8 3 4 7  
0 .984449  
0 . 9 7 8 2 0 9  
c.97;'i;z 
0 .964001  
0 . 9 5 4 1 1 1  
0 . 9 3 9 9 7 0  
0 .920632  
0 . 9 1 1 1 0 2  
0 . 8 7 8 4 4 5  
1 . 7 3 4 2 5 1  

RURAL 
S 1 2  

0 .000000  
0 .000000  
0 .000000  
0 .000000  
0 .000000  
u .  O ~ U O U U  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  

F I R S T  ROW 

URBAN 

b2 1  
0 .000000  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 2 5 2 9 1  
0 . 0 3 3 6 9 1  
0 . 0 2 3 0 2 9  
0 . 0 1 5 7 6 5  
0 . 0 1 0 7 1 8  
0 . 0 0 6 4 2 6  
0 . 0 0 2 1 3 9  
0 .000000  
0 . 0 0 0 0 0 0  
0 .000000  

RURAL 

b22 
0 .000000  
0 .000000  
0 . 0 0 0 0 0 0  
0 .476774  
0 . 7 1 2 6 7 9  
0 . 6 9 6 5 8 3  
0 . 5 6 4 9 3 1  
0 . 3 8 9 8 1 4  
0 . 2 3 4 4 9 8  
0 .080196  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0  

S U R V I V O R S H I P  PROPORTIONS 

URBAN 

S 2  1  
0 .031  864 
0 .005270  
0 . 0 1 1 3 9 3  
0 . 0 3 7 0 4 1  
0 . 0 5 0 1 3 3  
0 . 0 2 4 7 3 8  
0  - 0 0 5 5 2 4  
0 .005464  
0 .005366  
0 .005241  
0 . 0 0 5 2 2 5  
0 . 0 0 4 4 9 5  
0 . 0 1 6 9 0 8  

RURAL 

S22 
0 .805886  
0 .975252  
0 .974704  
0 .944455  
0 .923960  
0 . 9 4 1 5 8 3  
0 . 9 5 1 5 7 2  
0 . 9 3 9 9 0 6  
0 .923280  
0 . 9 0 0 5 6 3  
0 .889232  
0 .852362  
1..407062 

bij(x): proportion of babies born in region i to mothers of x 

to x + 4  years old, that surviyes and that is in region 

j at the end of the time interval. 

sij(x): proportion of people in region i and x to x + 4  years 

old at time t, that survives to be x + 5  to x + 9  years 

old five years late at time t + 1  and is then in region j. 



The Multiregional Approach Compared with Conventional 
Approaches 

In its report "Methods for Projections of Urban and 

Rural Population", the United Nations (1974) reviews a number 

of projection techniques. 

The methods differ in consideration of the sex-age com- 

position of the population and of the components of demographic 

change. 

The four approaches to rural-urban population projection 

are given in Table ~4 : 

Table A4. Rural-urban demographic projection techniques. 

Level of Detail 

Method Sex-Age Composition Components of Demo- 
sra~hic Chanse 

Global Methods - - 
Composite Methods + - 
Component 
methods 

Cohort-survival 
method 

The cohort-survival method is endorsed by the.UN because 

... it becomes possible to compare the demographic 
consequences of alternative assumptions regarding 
each of the component factors of urban and rural pop- 
ulation change: initial size and sex-age composition 
of the urban and rural population; urban and rural 
fertility and its incidence by age groups of women; 
urban and rural mortality and its incidence by groups 
of sex and age; and rural-to-urban population trans- 
fers, whether by migration or area reclassification, 
their volume and sex-age composition. Valid compari- 
sons on the results of modification of any one of 
these factors are possible only if the projections 
are calculated on the basis of such detail (United 
Nations, 1974, p. 82). 



T h e  method adopted i n  t h i s  r e p o r t  i s  an improvement and 

mul-kiregional ex tens ion  of t h e  cohor t - surv iva l  method. The 

major d i f f e r e n c e s  are t h e  fol lowing:  

(i) The two reg ions  (urban and r u r a l )  a r e  t r e a t e d  s imultaneously .  

They a r e  connected by o r i g i n - d e s t i n a t i o n  s p e c i f i c  g ross  migrat ion 

ZEews ( i n  t h i s  r e p o r t ,  n e t  flows a r e  considered because of l ack  

of data), The advantage is  t h a t  t h e  e f f e c t s  on urban a r e a s  

cI r h ~ n g e s  i n  r u r a l  a r e a s ,  say ,  a r e  e x p l i c i t  and d i r e c t .  

The c o h o r t - s u r v i v a l  model t r e a t s  both urban and r u r a l  r eg ions  

2s s e p a r a t e  e n t i t i e s  on ly  i n d i r e c t l y  connected. 

(ii) The su rv ivo r sh ip  p r o p o r t i o n s , .  which e n t e r  t h e  demographic 

growth mat r ix ,  a r e  der ived  from a  mul t i r eg iona l  l i f e  t a b l e .  

Although su rv ivo r sh ip  propor t ions  may be der ived  d i r e c t l y  

from t h e  d a t a  ( t h e  so-ca l led  Option 2 method, Rogers, 19751,  

t h e i r  p a t t e r n  of change wi th  age i s  much l e s s  r e g u l a r  and t h e  

r e s u l t s  ob ta ined  a r e  r e l a t i v e l y  uns tab le .  
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