


Editor 

P r o f e s s o r S y e d N a w a b H a i d e r Naqvi 

Co-editors 

M o h a m m a d A f z a l 

Z e b a A . S a t h a r 

Literary Editor 

P r o f e s s o r A u r a n g z e b A . H a s h i n i 

B i o g r a p h i c a l S k e t c h 

P R O F E S S O R A N S L E Y J . C O A L E i s widely k n o w n t h r o u g h his l o n g assoc ia t ion with 
the O f f i c e o f P o p u l a t i o n R e s e a r c h at P r i n c e t o n Univers i ty , w h e r e he c o m p l e t e d his 
u n d e r g r a d u a t e degree in 1939, later ob ta in ing the P h . D . in 1947. E x c e p t for shor t b r e a k s , 
P r o f e s s o r Coale f o l l o w e d m o s t of his career at P r i n c e t o n U n i v e r s i t y , s ta r t ing as a 
R e s e a r c h A s s i s t a n t in 1947 and then b e c o m i n g Direc tor o f the O f f i c e o f P o p u l a t i o n 
R e s e a r c h in 1959 and r e m a i n i n g there unti l 1975. He was c o n c u r r e n t l y P r o f e s s o r at the 
D e p a r t m e n t o f E c o n o m i c s a t P r i n c e t o n . 

One o f the m o s t r e n o w n e d o f wor ld d e m o g r a p h e r s , P r o f e s s o r Coale has wr i t t en 
n u m e r o u s art ic les and b o o k s and has many h o n o u r s a t tached to his n a m e . He i s m o s t 
widely k n o w n for his c o n t r i b u t i o n s to such areas as Stable P o p u l a t i o n T h e o r y , the 
d e v e l o p m e n t o f M o d e l Li fe Tab les , the study o f the E u r o p e a n D e m o g r a p h i c T r a n s i t i o n , 
and the D e m o g r a p h y o f T r o p i c a l A f r i c a . A m o n g the m a n y p r e s t i g i o u s pos i t i ons and 
h o n o u r s he ld by h i m are the f o l l o w i n g : P r e s i d e n t o f the I n t e r n a t i o n a l U n i o n o f the 
Sc ient i f i c Study o f P o p u l a t i o n ( 1 9 7 9 - 8 1 ) , P r e s i d e n t o f the P o p u l a t i o n A s s o c i a t i o n o f 
A m e r i c a (1967-68) , and C h a i r m a n o f the C o m m i t t e e on P o p u l a t i o n and D e m o g r a p h y at 
the N a t i o n a l A c a d e m y o f Sciences (1977 -83 ) . P r o f e s s o r A n s l e y Coale has b e e n an A d v i s e r 
to m a n y g o v e r n m e n t s , i n c l u d i n g the U n i t e d States G o v e r n m e n t , and was also F o r e i g n 
A d v i s e r to the P a k i s t a n Ins t i tu te o f D e v e l o p m e n t E c o n o m i c s in 1969. 

F i r s t p u b l i s h e d i n P a k i s t a n i n 1990 

ISBN 9 6 9 - 4 6 1 - 0 0 2 - 8 

© P a k i s t a n I n s t i t u t e o f D e v e l o p m e n t 

E c o n o m i c s . 1990 

Al l r ights r eserved . No part of this pub l i ca t i on m a y be r e p r o d u c e d , s t o red in a re t r i eva l 
system, or t r a n s m i t t e d in any f o r m or by any m e a n s _ e lectronic , m e c h a n i c a l , p h o t o -
copying , r e c o r d i n g or o t h e r w i s e _ w i t h o u t the pr ior p e r m i s s i o n of the author and the 
P a k i s t a n Ins t i tu te o f D e v e l o p m e n t E c o n o m i c s , P .O . Box 1091, I s lamabad . 



L E C T U R E S I N D E V E L O P M E N T E C O N O M I C S 

The p u r p o s e of this new series is to create use fu l k n o w l e d g e a b o u t 

d e v e l o p m e n t e c o n o m i c s and d i s seminate i t wide ly . It is not p o s s i b l e to 

p r e s c r i b e exact ly the topics that will be d iscussed in this series . I n d e e d , i t 

w o u l d not even be desirable to do so b e c a u s e this sub ject is still d e v e l o p i n g . 

The m y s t e r y o f the d e v e l o p m e n t p r o c e s s i s not yet fu l ly u n d e r s t o o d . The 

days of ch iva l ry , w h e n e c o n o m i c d e v e l o p m e n t was seen as s imply a f u n c t i o n 

of p h y s i c a l capital f o r m a t i o n , are gone . The i m p o r t a n c e of such fac tors as 

h u m a n capital , e d u c a t i o n , and religion as d e t e r m i n a n t s o f b o t h the rate and 

the c o m p o s i t i o n o f e c o n o m i c growth i s now gradual ly r e c o g n i z e d . A n d then 

t h e r e are the e f f o r t s to u n d e r s t a n d more c learly the re la t ionship b e t w e e n 

e c o n o m i c g r o w t h and i n c o m e d i s t r ibut ion . In this c o n n e c t i o n , the vital role o f 

s t ructura l r e f o r m is also be ing realized. The pract ica l (social and po l i t i ca l ) 

r e q u i r e m e n t o f al leviating the inc idence o f abso lute p o v e r t y has b r o u g h t to 

the f ore the key role o f agr icultural d e v e l o p m e n t . F u r t h e r m o r e , t h e r e i s now 

a greater a w a r e n e s s of the i m p o r t a n c e of e n d o g e n i z i n g the d e m o g r a p h i c 

var iab l e s in order to u n d e r s t a n d ful ly the p r o b l e m of u n d e r d e v e l o p m e n t as 

wel l as the m a n y ways of solving it. 

In direct p r o p o r t i o n to the c o m p r e h e n s i o n of these i s sues , the 

inte l l ec tua l f a s h i o n s have c h a n g e d a m o n g e c o n o m i s t s . A n d - there are no 

signs - a hea l thy sign, of course - that e c o n o m i s t s will r emain far b e h i n d 

V a l l e y Girls in their love of fashion . As such, we have le f t it. to the 

c o n t r i b u t o r s to this Series to decide on the top i cs of their l e c tures . Still, it is 

to be expec ted that e conomis t s , as i f guided by an ' invis ib le hand ' , will select 

areas of e n q u i r y that are most re levant not only theore t i ca l l y b u t also f or 

pract i ca l p o l i c y - m a k i n g . 

The c o n t r i b u t o r s to this Series are all m e m b e r s of the A d v i s o i y B o a r d of 

the P a k i s t a n Institute o f D e v e l o p m e n t E c o n o m i c s (PIDE) and o f the 

Editor ia l Board of The Pakistan Development Review. The visits of t h e s e 



o u t s t a n d i n g e c o n o m i s t s have b e e n m a d e poss ib l e by a g e n e r o u s grant f r o m 

the Ford F o u n d a t i o n , w h i c h i s a d m i n i s t e r e d by the Inst i tute o f In ternat i ona l 

E d u c a t i o n (HE), N e w Y o r k . It is to be hoped that the success of this Series, 

w h i c h we can p r e d i c t w i th certainty, will lead to greater f i n a n c i a l s u p p o r t 

f r o m the F o r d F o u n d a t i o n and other donor agenc ies . Even m o r e i m p o r t a n t i s 

the ' fact ' that these c o n t r i b u t i o n s will serve the cause o f k n o w l e d g e 

f o r m a t i o n in an area w h e r e its marg ina l p r o d u c t i v i t y is m o s t l ikely to be 

o p t i m i z e d . 

The p r e s e n t v o l u m e , c onta in ing lectures by Pro f . A n s l e y J . Coale , i s the 

e ighth in the S e r i e s . P r o f . Coa le , a m e m b e r of the In ternat i ona l A d v i s o r y 

B o a r d of The Pak is tan Institute o f D e v e l o p m e n t E c o n o m i c s , is an 

o u t s t a n d i n g author i ty in the disc ipl ine of d e m o g r a p h y . It is in this area that 

his inte l lec tual fert i l i ty has b e e n at its b e s t . The t w o l ec tures p u b l i s h e d here , 

a long wi th the l ively d iscuss ion that f o l l ows , should be of great in teres t to 

b o t h e c o n o m i s t s and d e m o g r a p h e r s , as wel l as to p o l i c y - m a k e r s . It is h o p e d 

that this p u b l i c a t i o n wil l be read wi th interest t h r o u g h o u t the w o r l d by 

c o n c e r n e d social sc ient ists . 

Syed N a w a b H a i d e r N a q v i 

(ii) 
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INTRODUCING THE SPEAKER 

Professor Syed Nawab Haider Naqvi 



I N T R O D U C I N G T H E S P E A K E R 

P r o f e s s o r Syed Nawab Haider Naqvi 

l a d i e s and G e n t l e m e n : 

It is a great pr iv i lege for me to w e l c o m e an old t e a c h e r of m i n e . I s h o u l d 

be grate fu l t o the f a v o u r a b l e w i n d s that b r o u g h t P r o f . A n s l e y Coale to 

I s lamabad to en l i ghten us about the m y s t e r i e s o f d e m o g r a p h y . He needs no 

f o r m a l i n t r o d u c t i o n . He is one o f the m o s t w i d e l y read d e m o g r a p h e r s in the 

w o r l d t oday b e c a u s e he is so readab le . A high degree of expos i t i ona l luc id i ty 

and a m a s t e r l y o rgan izat i on of his mater ia l have earned P r o f . Coale a 

d i s t i n g u i s h e d n iche in the general area o f d e m o g r a p h y . But let me p u t the 

horse r ight b e f o r e the cart - say a f ew w o r d s about the m a n h i m s e l f b e f o r e 

ta lking a b o u t his c o n t r i b u t i o n to k n o w l e d g e . 

Prof . Coale tel ls me that he was b o r n on 14 N o v e m b e r , 1917 at Balt i -

m o r e . (He has not revea led to me his age at marr iage - some l apse on the 

par t of a d e m o g r a p h e r . ) His educat iona l and p r o f e s s i o n a l career has c e n t r e d 

on P r i n c e t o n Univers i ty , w h e r e he has r e m a i n e d to date, since 1939 - f i rs t as 

a s t u d e n t and then as a t e a c h e r . He w o n his p r o f e s s o r s h i p at P r i n c e t o n , in 

1959; and, in the same year, he also b e c a m e Di re c to r of the w o r l d - r e n o w n e d 

O f f i c e o f P o p u l a t i o n R e s e a r c h ( O P R ) , w h i c h has b e e n his h e r m i t a g e since 

t h e n . His vast and var i egated sc ient i f i c ou tput c o n t i n u o u s l y p o u r e d out o f his 

O P R Of f i c e . W h a t he had to o f fer to the d e m o g r a p h i c m a r k e t has b e e n 

b o u g h t by the a c a d e m i a at a 'pr i ce ' w h i c h Prof . Coale - and not s o m e 

W a l r a s i a n ' cr ier ' - set. He d o m i n a t e s that m a r k e t c o m p l e t e l y . A n d this 
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o l i gopo l i s t i c p o s t u r e has earned Pro f . Coale m a n y an h o n o u r . He has b e e n 

F e l l o w of the A m e r i c a n A c a d e m y of A i t s and Sciences and a m e m b e r o f the 

P h i l o s o p h i c a l Soc ie ty . He was awarded an h o n o r a r y doc tora te by the 

U n i v e r s i t y of L o u v a i n (1979) . In r e c o g n i t i o n of his sterling c o n t r i b u t i o n to 

m a t h e m a t i c a l d e m o g r a p h y , he was a w a r d e d the M i n d e l Sheps Pr ize in 

M a t h e m a t i c a l D e m o g r a p h y in 1974. I w o u l d be surpr ised i f some h is tor i ca l 

soc iety or o ther has not already h o n o u r e d h i m for his great w o r k on 

d e m o g r a p h i c h i s t o i y . 

Pro f . Coale, by c o m m o n consent , is one of the m o s t ferti le m i n d s in 

d e m o g r a p h y . Indeed, dernographica l ly speaking, his inte l lectual fert i l i ty is as 

great as the phys i ca l fert i l i ty o f the l e g e n d a r y H u t t e r i t e s ! A m o n g his m a n y 

c o n t r i b u t i o n s to d e m o g r a p h i c k n o w l e d g e , one b r a n c h i s analyt ical 

d e m o g r a p h y ; another is histor ical d e m o g r a p h y ; and a th ird is the 

i n t e r r e l a t i o n s b e t w e e n p o p u l a t i o n change and social and e c o n o m i c 

d e v e l o p m e n t . In each of these areas, Pro f . Coale speaks with an a u t h o r i t y 

that is s e l d o m cha l l enged . T h a n k s to his mas tery o f the m a t h e m a t i c a l 

aspects o f d e m o g r a p h y , he has b e e n able to enunc ia te exact d e m o g r a p h i c 

l a w s . For instance , he has shown that the age c o m p o s i t i o n of a given 

p o p u l a t i o n is u n i q u e l y d e t e r m i n e d in t e r m s o f the s chedu les o f morta l i ty and 

fert i l i ty ; or that, in general , b o t h age c o m p o s i t i o n and vital rates can be 

d e t e r m i n e d f r o m the history and p r e s e n t value of fert i l i ty and m o r t a l i t y . I 

w o u l d call this the law o f d e m o g r a p h i c d e t e r m i n i s m ; w h e r e b y the past and 

the p r e s e n t f ix the f u t u r e growth path o f a p o p u l a t i o n . 

He has also c o n j e c t u r e d that t w o arbi trar i ly chosen age d i s t r ibut i ons , no 

matter h o w d i f f e rent , will yield p o p u l a t i o n s o f the same age d i s t r ibut ion , 

p r o v i d e d they are sub jec ted to identical s e g m e n t s of fert i l i ty and m o r t a l i t y . 

This can be called the Iron Law of d e m o g r a p h y , w h i c h m u s t be r e s p e c t e d for 

w h a t i t i s in eva luat ing the poss ib i l i t ies o f fami ly p l a n n i n g p r o g r a m m e s . 

Similar ly , mix ing his m a t h e m a t i c a l a c u m e n wi th his unr iva l l ed k n o w l e d g e o f 

d e m o g r a p h i c h is to iy , he has laid down that the f r e q u e n c y d i s t r ibut i on o f age 

at f i rst marr iage is similar across c o u n t r i e s ; even t h o u g h the m e a n and 

s tandard dev iat ions o f the skewed n o r m a l curve that the age p a t t e r n s f o l l o w 

m a y be v e i y m u c h d i f f erent . His zeal f or exac tness and his p e n c h a n t for 
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scholarly i c o n o c l a s m also show up in his or iginal r e - f o r m u l a t i o n of the 

phenomenon o f d e m o g r a p h i c t rans i t i on . He has r e f u t e d the rece ived w i s d o m 

on the subject , a c co rd ing to w h i c h a dec l ine in fert i l i ty is a lways p r e c e d e d by 

a dec l ine in mor ta l i ty . He s h o w e d that b o t h changes could occur 

s i m u l t a n e o u s l y ; that even the opp osite of this thesis m a y be equal ly true , i .e. , 

ferti l ity dec l ine m a y p r e c e d e morta l i ty dec l ine . 

I will n o w recap i tu la te more s lowly the h igh l ights of Prof . Coale 's star-

studded career and his seminal c o n t r i b u t i o n s to the genera l area of 

d e m o g r a p h y . 

W h e n a graduate s tudent at P r i n c e t o n b e f o r e W o r l d W a r II, Pro f . Coale 

w o r k e d as a research assistant, on a p r o j e c t that the O f f i c e of P o p u l a t i o n 

R e s e a r c h ( O P R ) had u n d e r t a k e n under the auspices o f the L e a g u e o f 

Nations , a sect ion of w h i c h had m o v e d to P r i n c e t o n at the o u t b r e a k of war in 

E u r o p e . Part of the p r o j e c t u n d e r t a k e n by the O P R was a study of the f u t u r e 

p o p u l a t i o n o f E u r o p e ( inc luding the Soviet U n i o n ) . The p u r p o s e o f this 

research w a s to establ ish w h a t f u t u r e changes in the E u r o p e a n p o p u l a t i o n 

were impl ied by p r e - w a r trends , and by the f o r e s e e a b l e e f f e c ts o f the war 

itself, in order to serve as a solid b a c k g r o u n d for p e a c e s e t t l ements so that 

some of the q u e s t i o n a b l e dec is ions i n c o r p o r a t e d in the treat ies after W o r l d 

War I could be avo ided . Prof . Coale 's c o n t r i b u t i o n (prior to enter ing the 

Navy early in 1942) to this p ro j e c t was to f o r m u l a t e the t e c h n i q u e s used for 

pro j e c t ing the p o p u l a t i o n o f each E u r o p e a n c o u n t r y . The p r o j e c t i o n s 

inc luded the es t imat ion of age - spec i f i c s c h e d u l e s o f fert i l i ty and m o r t a l i t y 

f r o m 1940 to 1970 for each count iy . A m o n g the p r o c e d u r e s adopted was the 

c o n s t r u c t i o n of c o r rec ted life expec tanc ies for h igher ages for certain East 

E u r o p e a n p o p u l a t i o n s , b e c a u s e the morta l i ty rate as p u b l i s h e d was c learly 

u n d e r s t a t e d . The m e t h o d was, in ef fect , an early e x a m p l e o f the c o n s t r u c t i o n 

of the " m o d e l life tables" . 

Pro f . Coale 's f i r s t research on r e t u r n i n g to the f ie ld was to e s t imate 

errors in the c ensus o f the Uni ted States by analyt ical d e m o g r a p h i c 

t e c h n i q u e s . Ana ly t i ca l t e c h n i q u e s p l a y e d an i m p o r t a n t p a r t in a r e s e a r c h 
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p r o j e c t that he later he lped to organize at the O P R . This p r o j e c t was a study 

o f the p o p u l a t i o n o f A f r i c a south o f the Sahara. 1 The results w e r e p u b l i s h e d 

in 1968 in a b o o k entit led The Demography of Tropical Africa.2 The p r o j e c t 

was i m p o r t a n t b o t h for its substant ive results and b e c a u s e a n u m b e r of 

m e t h o d s o f extract ing valid i n f o r m a t i o n f r o m faul ty data w e r e p e r f e c t e d and 

i m p l e m e n t e d . T w o k inds o f t e c h n i q u e s we re b r o u g h t t o g e t h e r . The f i r s t was 

a series o f i n g e n i o u s m e t h o d s for es t imat ing fert i l i ty and mor ta l i ty f r o m 

ques t i ons about b i r ths and deaths asked in censuses or surveys . 3 The second 

k ind of t e c h n i q u e was a m e t h o d of es t imat ing fert i l i ty and morta l i ty f r o m age 

d i s t r ibut i ons and rates of increase , us ing mode l life tab les and a m o d e l stable 

p o p u l a t i o n . The substant ive results inc luded a s u m m a r y of the ferti l ity, 

morta l i ty , nuptial i ty , and rates of o f nat ional p o p u l a t i o n s and sub -

p o p u l a t i o n s in m a n y countr ies o f Tropical A f r i ca . 4 

F r o m 1977 to 1983 Prof. Coale served as C h a i r m a n of the C o m m i t t e e on 

P o p u l a t i o n and D e m o g r a p h y of the U. S. Nat ional A c a d e m y of Sc iences . This 

c o m m i t t e e u n d e r t o o k the task o f p r e p a r i n g es t imates o f the t rue levels and 

t r e n d s o f fert i l i ty and morta l i ty in major Less D e v e l o p e d Countr i e s . At the 

same t ime, the Uni ted States A g e n c y for I n te rn at i o n a l A s s i s t a n c e in 

D e v e l o p m e n t ( U S A I D ) was p r o v i d i n g technica l ass i s tance t o p o p u l a t i o n 

p r o g r a m m e s in Less D e v e l o p e d Countr ies and felt f r u s t r a t e d by the lack o f 

i n f o r m a t i o n about d e m o g r a p h i c var iab les in some of the c o u n t r i e s that, the 

A g e n c y dealt with. The Nat ional A c a d e m y o f Sc iences was asked to 

u n d e r t a k e the respons ib i l i ty for m a k i n g author i ta t ive e s t imates o f these 

d e m o g r a p h i c t rends . The C o m m i t t e e p r e p a r e d about 30 reports , half o f 

w h i c h are es t imates of recent t rends of ferti l ity and morta l i ty in d i f f e r e n t 

countr ies . The other reports inc lude m o n o g r a p h s on l e p o r t m g on 

'The co -organizer of the project was Pro fessor Frank L o r i m e r ; other part i c ipants 
inc luded Wi l l iam Brass, Don Heisel, Anato le Romaniuk , and Et ienne van de Walle. 

2 

A. J. Coale, Paul Demeny, Don F. Heisel, Frank Lor imer , Anato le R o m a n i u k , and 
Et i enne van de Walle (1968) The Demography of Tropical Africa, Pr ince ton : Pr ince ton 
Univers i ty Press . 

These procedures were contr ibuted pr imari ly by Wi l l iam Brass . 
The methods developed for the A f r i can pro ject were extended by A. J. Coale in 

co l laborat ion with Paul Demeny (1967) Manual TV: Methods of Estimating Basic Demographic 
Measures from Incomplete Data N e w York : Uni ted Nations Populat i on Studies, No. 2. 



m e t h o d s of data co l lect ion, and a major m a n u a l p u b l i s h e d by the U n i t e d 

Nat i ons on ind i re c t t e c h n i q u e s for d e m o g r a p h i c e s t imat i on ( M a n u a l X,5 a 

successor to M a n u a l IV). He was co -author of reports on es t imates of fert i l i ty 

and mor ta l i ty in K o r e a and Egypt , and also author of a r e p o r t on the 

P e o p l e ' s R e p u b l i c o f China. The c o m m i t t e e and its v a r i o u s p a n e l s drew on 

and p e r f e c t e d the m e t h o d s of ind irec t e s t imat i on as wel l as c o r r e c t i o n of 

faul ty data that had b e g u n in the earlier study of Trop i ca l A f r i ca . 

This sub - f i e ld of d e m o g r a p h y has b e c o m e a m i n o r i n d u s t r y of 

c o n s i d e r a b l e uti l ity b e c a u s e o f the c o n t i n u i n g need to extrac t use fu l 

i n f o r m a t i o n f r o m i n c o m p l e t e and inaccura te data. (In t e a c h i n g g r a d u a t e 

s tudents , Prof . Coale re fers to these m e t h o d s as " m a k i n g br i cks w i t h o u t 

straw"). 

A n o t h e r f ie ld of interest of Prof. Coale 's is the abs t rac t m a t h e m a t i c a l 

and analyt ical study of the s tructure of p o p u l a t i o n s . He w r o t e several articles 

in the m i d - 1 9 5 0 s on the e f fec ts of changes in morta l i ty and fert i l i ty on age 

c o m p o s i t i o n . The most i m p o r t a n t idea that o c c u r r e d to h im dur ing this 

p e r i o d w a s a c o n j e c t u r e that h u m a n p o p u l a t i o n s w e r e sub jec t to "weak 

ergodic i ty" . This t e r m means that the age d i s t r ibut ion of any c losed 

p o p u l a t i o n is d e t e r m i n e d by the recent h is tory of its fert i l i ty and morta l i ty , 

and is i n d e p e n d e n t of the age d is tr ibut ion in the r e m o t e past . This 

c o n j e c t u r e was an ex tens ion of the t h e o r y of stable p o p u l a t i o n s ; i f fert i l i ty 

and mor ta l i ty rates have not c h a n g e d for a long t ime, the age d i s t r ibut i on of 

a p o p u l a t i o n is f ixed and c o m p l e t e l y d e t e r m i n e d by the u n c h a n g i n g 

s c h e d u l e s of fert i l i ty and mortal i ty . This s i tuat ion is an e x a m p l e of "strong 

ergodic ity" , a special case of "weak ergodic i ty" . 6 In 1972 he w r o t e his c lassic 

w o r k , The Growth and Structure of Human Population, w h i c h s u m m a r i z e d 

the t h e o r y of stable p o p u l a t i o n s , and also descr ibed the e f f e c t on g r o w t h and 

age s t ruc ture of the c h a n g i n g rather than the f ixed rates of fert i l i ty and 

5 
The United Nations (1983) Manual X: Indirect Techniques for Demographic Estimation. 

New York : Uni ted Nations Populat ion Studies, No . 81. 
A lvaro Lopez provided the proof of this conjecture and an earlier example of use of the 

term, as cited by A. J. Coale (1972) The Growth and Structure of Human Populations: A 
Mathematical Investigation. Princeton: Pr inceton University Press, p. 206. 
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mortal i ty . 7 

His r e s e a r c h on analytical d e m o g r a p h y in c lu d e s c o n s t r u c t i o n o f 

"models" of morta l i ty , nuptial i ty , and ferti l ity. The m o d e l life tab les and 

mode l stable p o p u l a t i o n s that Paul D e m e n y and Prof. Coale c o n s t r u c t e d in 

the 1960s are an example . The mode l life tables m e n t i o n e d above w e r e 

des igned to p r o v i d e a f l ex ib le alternative to the mode l life tables p u b l i s h e d 

some years earl ier by the Uni ted Nat ions . The earl ier tab les w e r e i n t e n d e d 

to e x e m p l i f y at each level o f mortal i ty , f r o m very high to very low, the typical 

age p a t t e r n of death rates. In the tables we re p r e s e n t e d f our f ami l i e s of 

typical age p a t t e r n s of morta l i ty at each overall level. T h e y also ca l cu lated for 

each life table a set of "stable" age d is tr ibut ions , i n c o r p o r a t i n g the life table in 

quest ion and a set of annual growth rates ranging f r o m less t h a n zero to a 

very rapid rate o f increase . These tables are now w i d e l y used in b o t h 

analyt ical and histor ical d e m o g r a p h y . " 

In the 1970s he not i ced , and showed , that there m u s t be a u n i f o r m 

f r e q u e n c y d is tr ibut ion o f f i r s t - m a r r i a g e s in d i f f e r e n t p o p u l a t i o n s - w i t h the 

locat ion and scale of the f r e q u e n c y distr ibut ion, of course , b e i n g d i f f e rent . In 

other w o r d s , the s tandard s chedule o f f i r s t - m a r r i a g e f r e q u e n c y i s u n i f o r m in 

the same w a y that the Gauss ian n o r m a l f r e q u e n c y d i s t r ibut i on i s u n i f o r m in 

m a n y d i f f e r e n t contexts . This mode l s chedule o f f i r s t - m a r r i a g e f r e q u e n c i e s i s 

especial ly in teres t ing b e c a u s e there is a b e h a v i o u r a l e x p l a n a t i o n for its 

u n i f o r m structure . 9 In all societies, marr iage consists of a t ta in ing a social ly 

accepted age of b e i n g marr iageab le , search ing for a spouse after b e c o m i n g 

marr iageab le , agree ing to get marr ied and u n d e r g o i n g the actual m a r r i a g e 

c e r e m o n y . The durat i ons o f these stages have similar d i s t r ibut ions , t h o u g h 

they are typ i ca l ly l onger or shorter in d i f f e r e n t societies. The mode l s c h e d u l e 

More recently , the theory of non-stable populat ions was extended in an article written 
by A. J. Coale and Samuel Preston (1982) Age Structure, G r o w t h , Attr i t i on and Access ion : A 
New Synthesis. Population Index 48:2. 

A. J. Coale and Paul Demeny (1966) Regional Model Life Tables and Stable 
Populations. Pr inceton : Pr inceton University Press. 

9 This work was done by A. J. Coale in collaboration with Donald M c N e i l (1972) The 
Distribution by Age of First Marriage in a Female Cohort . Journal of the American Statistical 

Association 67:340. 
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o f f i r s t - m a r r i a g e f r e q u e n c i e s was c o m b i n e d wi th an idea o f Louis H e n r y ' s 

about "natural fert i l i ty" w i th in marr iage , and a f u r t h e r idea of s y s t e m a t i c 

departures f r o m natural fert i l i ty t h r o u g h v o l u n t a r y cont ro l , t o c o n s t r u c t 

(with T. J a m e s Trusse l l ) the m o d e l age p a t t e r n s of fert i l i ty . These schedules , 

both of nupt ia l i ty and fertil ity, closely fit actual e x p e r i e n c e in a w i d e var ie ty 

o f d i f f e rent p o p u l a t i o n s . 

A n o t h e r of Prof. Coale 's m a n y and var ied c o n c e r n s is the re lat ion 

b e t w e e n p o p u l a t i o n change and social and e c o n o m i c progress , espec ia l ly in 

the Less D e v e l o p e d Countr ies . In 1955, Prof. Coale, in c o l l a b o r a t i o n w i t h 

Prof. Edgar M. Hoover , u n d e r t o o k a study of the relat ion b e t w e e n 

alternative p o p u l a t i o n t rends in India and M e x i c o and their p r o s p e c t i v e 

economic d e v e l o p m e n t . 1 0 They tried to avoid p o l e m i c a s s u m p t i o n s : e i ther 

thai, vapid p o p u l a t i o n growth in the Less D e v e l o p e d Countr i es was m a k i n g 

progress i m p o s s i b l e and w o u l d soon lead to f a m i n e ; or that, the c o n t i n u e d 

high b ir th rate so character i s t i c of m o s t of the Less D e v e l o p e d Countr i e s had 

no adverse e f fec ts . The approach taken in the b o o k was to p r o j e c t the 

popu la t i on o f India and M e x i c o into the f u t u r e u n d e r c o n t r a s t i n g 

a s s u m p t i o n s of (a) no change in the rate of ch i ldbear ing , and (b) of a 50 

percent r e d u c t i o n over a 25-year per iod . On the bas is of these a l ternat ive 

pro ject ions , the authors tried to discern the d i f f e r e n c e s (under s imilar 

a s s u m p t i o n s about savings rates and the l ike) in p r o s p e c t i v e e c o n o m i c 

changes. They c o n c l u d e d that there w o u l d be a substant ia l ly - t h o u g h not 

spectacular ly - greater e c o n o m i c gain i f the p a t h f o l l o w e d was the r e d u c e d -

fertility path . M a n y other e c o n o m i s t s and d e m o g r a p h e r s have since e x t e n d e d 

and m o d i f i e d (and, in some instances, c o n t r a d i c t e d ) this r esearch . Prof. 

Coale is go ing to talk about these mat ters t o m o r r o w , so I wil l not ant i c ipate 

him any m o r e on this. 

The last general area of Prof. Coale 's in teres t in d e m o g r a p h y is 

historical d e m o g r a p h y . He w o r k e d wi th Prof. M e l v i n Ze ln ik on the 

r e c o n s t r u c t i o n of the true age d is tr ibut ion and the fert i l i ty of the w h i t e 

1 0A. J. Coale with Edgar M. Hoover (1958) Population Growth and Economic 
Development. Pr inceton : Pr inceton University Press. See also Ansley J. Coale (1978) 
Populat ion Growth and E c o n o m i c Deve lopment : The Case of Mexico . Foreign Affairs 56:2. 
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p o p u l a t i o n in the Uni ted States on the bas is o f c ensus e n u m e r a t i o n s (since 

b i r th reg is t rat ion was not adequate until the 1930s ) ; " and wi th Prof. 

W i l l i a m Rives he m a d e a similar analysis of the h is tory of age d i s t r ibut ion 

and fert i l i ty o f the U.S. n o n - w h i t e p o p u l a t i o n . 

Prof . Coale 's most extens ive research on histor ica l d e m o g r a p h y has 

b e e n the E u r o p e a n Fert i l i ty Project , a c oopera t ive e n t e r p r i s e he u n d e r t o o k 

with co l l eagues at the O f f i c e o f P o p u l a t i o n R e s e a r c h and e l s e w h e r e in 

E u r o p e . Since it was init iated in 1963, this p r o j e c t has s u c c e e d e d in 

r e c o n s t r u c t i n g m e a s u r e s of overall ferti l ity, marital fert i l i ty , the fert i l i ty of 

the n o n - m a r r i e d and the p r o p o r t i o n s marr ied , in the m o r e than 600 

p r o v i n c e s o f E u r o p e , f r o m a t ime in each p r o v i n c e w h e n fert i l i ty was 

a p p r o x i m a t e l y c o n s t a n t until the 1960s. The a im of the p r o j e c t is to docu-

m e n t the so-cal led d e m o g r a p h i c t rans i t i on in E u r o p e at a m o r e detai led 

geograph i ca l level than mere nat ional analysis, and to e x a m i n e the social and 

e c o n o m i c c i r c u m s t a n c e s under w h i c h the sys temat i c dec l ine in fert i l i ty 

b e g a n . The p r o j e c t has b e e n ex t raord inar i l y fert i le : i t has given b i r th to 

seven b o o k s on indiv idual countr ies in E u r o p e , to a large n u m b e r of 

addit ional articles, and to a f inal s u m m a r y v o l u m e p u b l i s h e d in 1986.12 Prof. 

Coale c o - a u t h o r e d the v o l u m e on R u s s i a and co -ed i ted the s u m m a r y 

v o l u m e .1 3 

An i m p o r t a n t fa l l out o f the E u r o p e a n Pro j e c t w a s the r e f o r m u l a t i o n o f 

the w e l l - k n o w n c o n c e p t o f d e m o g r a p h i c t r a n s i t i o n as d e v e l o p e d by 

Notes te in . The p r o j e c t entai led a detai led e x a m i n a t i o n of the c o m m o n a l i t i e s 

and d i f f e r e n c e s in the e x p e r i e n c e s o f var ious E u r o p e a n societ ies about the 

s e q u e n c e o f events that led to the ferti l ity dec l ines there . 1 4 The m a i n f i n d i n g s 

U A . J. Coale and Melvin Zelnik (1963) New Estimates ofPopulation and Fertility in the 
United States. Pr inceton : Princeton University Press. 

2 A . J. Coale and Susan C. Watkins (1986) The Decline of Fertility in Europe: The 
Revised Proceedings of a Conference on the Princeton European Fertility Project. Pr inceton : 
Pr inceton Univers i ty Press. 

1 3A. J. Coale and Barbara Anderson (1979) Human Fertility in Russia since the 
Nineteenth Century. Pr inceton: Pr inceton University Press. 

" T h e s e results are conveniently summarized in A. J. Coale (1973) The D e m o g r a p h i c 
Transit ion Reconsidered. Proceedings of the International Union for the Scientific Study of the 
Population. Liege. 



of the Pro jec t w e r e the p r o p o s i t i o n s that "the decl ine in morta l i ty does not 

id ways p r e c e d e the dec l ine in fertility"; that in many instances "the dec l ines 

in ferti l ity and morta l i ty were more or less s y n c h r o n o u s " ; and that there 

were a n u m b e r of p o p u l a t i o n s "in w h i c h the dec l ine in fert i l i ty c a m e first" . 

Ano ther i m p o r t a n t f i n d i n g of the p r o j e c t was that there was a "regional 

clustering" o f fert i l i ty change : namely , p r o v i n c e s and reg i ons w h i c h w e r e 

culturally s imilar and shared a c o m m o n l a n g u a g e w e r e the ones to 

exper ience fert i l i ty change in quick success ion . 

I have a l ready taken cons iderab le t ime i n t r o d u c i n g Prof. Coale. I can 

cont inue on this t h e m e for the r e m a i n i n g one h o u r or so. But I shou ld not 

kill h im wi th k indness . Over to Prof . Coale. 
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Lecture I 

The Demographic Transition and its 
Implications for Population Trends 

in the Less Developed Countries 

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

T h a n k you v e i y m u c h P r o f e s s o r Naqvi . I am grate ful to y o u and to the 

Institute for the inv i tat ion to give these lectures , and am t o u c h e d by the 

hospitality I have en j oyed f r o m the m i n u t e 1 arrived in I s lamabad . P r o f e s s o r 

Naqvi said that d e m o g r a p h i c re lat ions are all too o f ten f o r g o t t e n by 

economists and p o l i c y - m a k e r s . They are also f o r g o t t e n by s tudents b e t w e e n 

(.lie a c a d e m i c t e r m and the f inal exam. 

There are t w o k inds o f interact ion b e t w e e n p o p u l a t i o n and d e v e l o p m e n t 

I hat should be of in teres t to the Pakis tan Institute of D e v e l o p m e n t 

Economics and to the Pakistan Society of D e v e l o p m e n t E c o n o m i s t s . The first, 

kind of in te rac t i on is the e f f e c t of d e v e l o p m e n t on p o p u l a t i o n ; the second is 

l.lie oppos i te , or the e f f ec t of p o p u l a t i o n t rends on d e v e l o p m e n t . The b e s t 

known m o d e r n c o n c e p t o f how d e v e l o p m e n t a f fec ts the e v o l u t i o n of a 

populat ion is the set of ideas that go by the n a m e of "The D e m o g r a p h i c 

Transit ion" . Br ie f ly , the d e m o g r a p h i c t rans i t i on p o s t u l a t e s a large r e d u c t i o n 

in bo th b i r th and death rates as o c curr ing w h e n a society is t r a n s f o r m e d 

f r o m a t rad i t i ona l f o r m to a deve loped or m o d e r n i z e d f o r m . Death rates are 

typically r e d u c e d first, creat ing a per i od of rapid g r o w t h b e f o r e the b i r t h 

rates also fall. The genera l i za t i ons that make up the d e m o g r a p h i c t r a n s i t i o n 

- that, r ising i n c o m e , chang ing t e c h n o l o g y , u r b a n rather t h a p rural 

res idence , spread ing educat ion , and r e d u c e d morta l i ty b r i n g d o w n the b i r t h 

rate - w e r e the bas is of a p o p u l a r mot to at the W o r l d P o p u l a t i o n C o n f e r e n c e 

in B u c h a r e s t (1974), namely , " d e v e l o p m e n t is the best contracept ive" . 
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T h e r e is no s imi lar ly w e l l - k n o w n set o f ideas about how p o p u l a t i o n 

a f f e c t s d e v e l o p m e n t . E c o n o m i s t s o f t en take p o p u l a t i o n as a given, and 

c o n c e n t r a t e quite p r o p e r l y on i n v e s t m e n t strategies, sectoral ba lance , 

m o n e t a r y pol icy , the b a l a n c e o f p a y m e n t s , and the like. Part o f the reason for 

i g n o r i n g p o p u l a t i o n is that the e f f ec ts o f p o p u l a t i o n on the d e v e l o p m e n t o f 

the e c o n o m y are rather l o n g - t e r m and gradual . P o l i c y - m a k e r s are c o n c e r n e d 

wi th the i m m e d i a t e f u t u r e and, t h e r e f o r e , let the p o p u l a t i o n issues r e m a i n in 

the b a c k g r o u n d . W h e n p o p u l a t i o n i s c o n s i d e r e d in c o n n e c t i o n wi th 

d e v e l o p m e n t , thfe d i scuss ion too o f ten takes the f o r m of asser t ions by the 

p e s s i m i s t s that the L D C s are o v e r p o p u l a t e d and face w o r s e n i n g pover ty , 

c h r o n i c m a l n u t r i t i o n or even f a m i n e b e c a u s e o f rapid p o p u l a t i o n growth ; and 

c o u n t e r asser t ions by the p r o p o n e n t s o f radical r e f o r m that; p o v e r t y has 

other roots than p o p u l a t i o n growth , that a new e c o n o m i c order could b r i n g a 

decent level o f l iv ing for all, and that p o p u l a t i o n p r o b l e m s w o u l d then take 

care of t h e m s e l v e s . In these t w o lec tures I shall address the e f f ec ts of 

d e v e l o p m e n t on p o p u l a t i o n by u n d e r t a k i n g a r e - e x a m i n a t i o n of the 

d e m o g r a p h i c t r a n s i t i o n in the l ight of r e cent research , and I shall address 

the e f f ec ts of p o p u l a t i o n on d e v e l o p m e n t by a r e t r o s p e c t i v e l ook at the 

r e l evance of the r esearch that Edgar H o o v e r and I did 25 years ago on the 

subject . 

T H E D E M O G R A P H I C T R A N S I T I O N 

(i) M o d e r a t e G r o w t h C h a r a c t e r i s t i c s of 

T r a d i t i o n a l S o c i e t i e s 

In a very long perspec t ive , the h u m a n p o p u l a t i o n has g r o w n f r o m the 

h y p o t h e t i c a l origin of the species ( p r e s u m a b l y wi th two p e r s o n s ) about a 

h u n d r e d t h o u s a n d years ago t o about 4 - 1 / 2 b i l l ion p e r s o n s today. The 

increase f r o m 2 p e r s o n s to 4 - 1 / 2 b i l l ion has taken so long that the average 

rate of g r o w t h has b e e n only about two tenths of a p e r s o n per t h o u s a n d 

p o p u l a t i o n per year . A n y p o p u l a t i o n o f ten t h o u s a n d w o u l d scarce ly not i ce 

an inc rease of 2 per year. In the f i rst 90,000 years the p o p u l a t i o n grew to 

p e r h a p s ten mil l ion. Ten t h o u s a n d years ago is an es t imate o f the date w h e q 

the d o m e s t i c a t i o n of an imals and the cu l t ivat ion of land b e g a n . The es t imate 

of ten mi l l ion for the p o p u l a t i o n at that t ime is b a s e d on w h a t histor ical 

a n t h r o p o l o g i s t s cons ider t o be the l ikely m a x i m u m n u m b e r that could be 
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supported by h u n t i n g and gather ing - w i t h o u t d o m e s t i c a t i o n of p l a n t s and 

•itiimals. A g r o w t h in 90 ,000 years f r o m a h y p o t h e t i c a l 2 p e r s o n s to a b o u t ten 

million impl ies an average rate of only about 16 per h u n d r e d t h o u s a n d (.16 

per t h o u s a n d ) . F r o m 10,000 years ago until about 1750 A. D. (the b e g i n n i n g 

o f the p e r i o d we shall be d iscuss ing w h e n we speak of the d e m o g r a p h i c 

transition), the p o p u l a t i o n grew f r o m about 10 mi l l ion to about 500 mil l ion, 

t tuch an increase in a little less than 10,000 years impl ies an average annual 

rate of increase that was still very low - only about half of a p e r s o n per 

thousand per year . Since 1750 A. D., in the p e r i o d in w h i c h the d e m o g r a p h i c 

transition t ook place, the average rate of increase of w o r l d p o p u l a t i o n has 

Ijoen m u c h more rapid, an average of about 7.5 per t h o u s a n d , some 15 t i m e s 

higher than in the p r e v i o u s ten t h o u s a n d years . In the pas t t w o centur ies , 

I he growth of wor ld p o p u l a t i o n acce lerated , r each ing an annua l rate of 

increase in the 1960s of about 2 percent , or 20 per t h o u s a n d . The p e a k rate is 

v!;ry much h igher t h a n the low average since the or igin of the spcc ics , or in 

;my ex tended p e r i o d b e f o r e 1750 A. D. The average increase since 1750 of 7.5 

per t h o u s a n d , t h o u g h less than the g r o w t h rates in the late 20th century , 

was e n o u g h to p r o d u c e a mul t ip l i ca t i on by a fac tor of 8 or 9 of the p o p u l a t i o n 

of the w o r l d in a little over two centuries . 

The near ly i m p e r c e p t i b l e average annual g r o w t h o f the h u m a n 

populat ion until 1750 is an inevitable l o n g - r u n f e a t u r e of the p o p u l a t i o n of 

any l o n g - e n d u r i n g p r e m o d e r n society. If such a society grew by as little as 5 

per i .housand per year - a slow rate by c o n t e m p o r a r y s tandards - its size 

wou ld be m u l t i p l i e d by about 12 in only live centur ies . In five c e n t u r i e s a 

populat ion of 10 mi l l ion w o u l d b e c o m e 120 mi l l i on ; or, i f the g r o w t h w e r e 

negative, i t w o u l d shr ink f r o m ten mil l ion to less than a mi l l ion . Increases by 

;i factor of 12 in f ive centur ies rarely o ccurred . Indeed a p o p u l a t i o n that 

employs only s lowly chang ing t e c h n o l o g y , that d e p e n d s for e x a m p l e on an 

agriculture us ing t rad i t ional t e c h n i q u e s , and that has access to a l imi ted 

territory, could not suppor t repeated mul t ip l i ca t i on by a factor of 12 e v e i y 

five centur ies . Once the accessible terr i tory is fu l ly settled, f u r t h e r 

mult ip l i cat ion by such a large factor is not poss ib l e wi th a near ly f ixed 

technology . I th ink we can take it as a p p r o x i m a t e l y correc t that in a 

p r e m o d e r n society, w h i c h has stable t rad i t i ons and long inhab i t s a f ixed 
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terr i tory , the l o n g - r u n rate of increase is close to zero, i m p l y i n g a b a l a n c e in 

the average b i i t h and death rates. 

A very close b a l a n c e of b i r th and death rates m u s t have b e e n the 

average e x p e r i e n c e of the w o r l d p o p u l a t i o n over its long history . For 

example , f r o m the average rate o f increase of about 0.5 per t h o u s a n d that 

one can calculate f r o m about ten t h o u s a n d years ago to about 1750, i t f o l l ows 

that i f one es t imates an average of about 40 b i r ths per t h o u s a n d p o p u l a t i o n 

per year , the average death rate must have b e e n 39.5 per t h o u s a n d . The 

inev i tab i l i ty of slow growth in tradit ional societies and the impl ied close 

b a l a n c e b e t w e e n b i r th and death rates leads to this q u e s t i o n : H o w was such 

a close b a l a n c e a c h i e v e d ? It seems reasonab le to s u p p o s e that some kind of 

h o m e o s t a t i c m e c h a n i s m was in operat ion . A h o m e o s t a t i c m e c h a n i s m is a 

m e c h a n i s m that achieves a b a l a n c e by causing the rates to c h a n g e in such a 

d i rec t ion as wil l correc t any pos i t ive or negat ive deviat ion f r o m the 

e q u i l i b r i u m . In other w o r d s , there must have b e e n some k ind o f h o m e o s t a t i c 

m e c h a n i s m that caused death rates to rise or b i r th rates to fall w h e n an 

ep isode of rapid growth p r o d u c e d a greatly en larged p o p u l a t i o n w i t h i n a 

given area; and a m e c h a n i s m that caused l ower death rates or h igher b i r th 

rates w h e n n u m b e r s were depleted. In p r e m o d e r n cond i t i ons , i t i s easy to 

see that morta l i ty can serve as such a b a l a n c i n g force . O v e r c r o w d i n g of a 

l imi ted terr i tory u n d e r p r e m o d e r n cond i t i ons can lead quite u n d e r s t a n d a b l y 

to h igher death rates. In a p r e m o d e r n context , a large p o p u l a t i o n in a l imi ted 

t e r r i t o ry p r o v i d e s a critical mass that can mainta in e n d e m i c d isease and 

al low the rapid spread o f any newly i n t r o d u c e d p a t h o l o g i c a l c o n tag i o u s 

agents. A large p r e m o d e r n p o p u l a t i o n is m o r e l iable to i n f e s t a t i o n with 

intest inal paras i tes b e c a u s e o f c o n t a m i n a t e d f o o d and water ; u l t imate ly , too 

large a p r e m o d e r n p o p u l a t i o n su f fers w o r s e nutr i t i on b e c a u s e o f low per 

capita avai labi l i ty of f ood . Similarly, a f a v o u r a b l e relat ion to r esources , 

f o l l o w i n g a large r e d u c t i o n in p o p u l a t i o n , a l lows b o t h be t ter nutr i t i on and 

less c ontag ion . T h u s a h o m e o s t a t i c m e c h a n i s m that operates t h r o u g h 

var ia t i ons in the death rate is readi ly v isual ized . W h e n the p o p u l a t i o n 

b e c o m e s too dense, the death rate goes up; and w h e n density is less the 

mor ta l i t y rates are lower . 

In F i g u r e 1, one axis is a m e a s u r e of fert i l i ty and the other a m e a s u r e of 
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mortality. There is a series of curves in the figure, each showing the long-run 
rate of increase that would result from the continued prevalence of a 
combination of fertility (as shown on the vertical axis) and mortality (as 
expressed by a measure on the horizontal axis). The measure of fertility is 
one that has proved most useful to demographers. It is called the total 
fertility rate, which is simply the average number of children per woman 
born in a lifetime according to a given regime of childbearing rates by age of 
mother. In other words, in a population with a total fertility rate of 6, the 
birth rates experienced by women aged from age 15 to 50 would produce on 
the average 6 children in a lifetime. The expectation of life at birth is the 
average duration of life that would be experienced in a hypothetical 
collection of persons, who from birth - until all are extinct are subject to a 
specified set of death vales by age. An expectation of life of 20 years means 
that, according to a given mortality regime, the average, age. at death would be 
20 years. At the other extreme (just now being attained by the most 
advanced populations), an expectation of life of 80 years means that the 
population would survive to that average age, if subject to a set of very low 
mortality rates. Figure 1 shows the rate of increase caused by the continued 
prevalence of a particular combination of the total fertility rate and the 
expectation of life at birth. The line labelled zero is the locus of combinations 
of lifetime births and average durations of life that lead to a population that 
does not grow. For example, if the total fertility rate were about 8.5, an 
average duration of life of about 15 years would lead to zero growth. If the 
total fertility rate were about 7 (approximately the rate in Pakistan), an 
expectation of life of a little less than 20 years would cause the population to 
remain stationary. At the other extreme, if the expectation of life were as 
high as has yet been observed, the average number of children born would 
be a little over 2 to maintain a population that is not growing. Other lines in 
Figure 1 show combinations of total fertility rate and life expectancy that 
produce other rates of growth, from minus one percent to 3-1/2 percent per 
year. The combination in Pakistan today of a total fertility rate close to 7 and 
a life expectancy around 50 years is consistent in Figure 1 with a growth rate 
of about 3 percent a year, which is veiy close to the actual rate of increase in 
Pakistan. Because of the numerical implications of long-sustained growth, in 
premodern societies one expects a combination of fertility and mortality 
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cons istent wi th a rate of increase close to zero. E m p i r i c a l ev idence on this 

point is very sparse b e c a u s e there are f ew rel iable records of fert i l i ty and 

rnorU'lity in pre - industr ia l societies. T h e r e are some scattered data 

permit t ing ca lcu lat ion of the a p p r o x i m a t e total fert i l i ty rate and life 

cx|n:i'iancy in a h a n d f u l of p o p u l a t i o n s that had not yet b e g u n or had j u s t 

[j,;f>iui the d e m o g r a p h i c transi t ion . In F i g u r e 2 the x's r e p r e s e n t 

combinations o f e s t imated ferti l ity and morta l i ty in selected p o p u l a t i o n s not 

yei much a f f e c t e d by m o d e r n industr ia l i zat ion and assoc iated social change . 

cXVfM nl are E u r o p e a n p o p u l a t i o n s in the late 18th century . By the late 18th 

c c n i u i y , the rate o f increase had b e g u n to rise in m a n y E u r o p e a n 

p o p u l a t i o n s ; the E u r o p e a n growth rates in F i g u r e 2 are thus less than one 

percent , a l though above zero. The m o d e r n decl ine in the b i r th rate had not 

yet b e g u n in these popu la t i ons . As far as we can j u d g e , they had a total 

fertility «ate that had preva i l ed for some t ime prior to the date s h o w n . 

The n o n - E u r o p e a n p o p u l a t i o n s in F igure 2 are the rural p o p u l a t i o n of 

China a b o u t 1930, and the p o p u l a t i o n of India b e t w e e n 1901 and 1911. The 

total ferti l ity rate in rural China in 1930 was about 5.5 ch i ldren per w o m a n ; 

the expec ta t i on of life was about 24 years ; the annual rate of increase was 

close to zero. In India during the decade f r o m 1901 to 1911, the e x p e c t a t i o n 

of life was about 26 years ; the total ferti l ity rate was about 6.2 ch i ldren per 

w o m a n . In F igure 3 the typical c o m b i n a t i o n s of ferti l ity and mor ta l i ty in 

p r e m o d e r n soc iet ies fall in the ellipse label led "pre - trans i t ion region" . T h e s e 

are c o m b i n a t i o n s of fert i l i ty and mortal i ty that lead to a rate of in c rease not 

far f r o m zero. C o n t e m p o r a r y E u r o p e a n p o p u l a t i o n s that have b e e n t h r o u g h 

the d e m o g r a p h i c t rans i t i on have c o m b i n a t i o n s in the small el l ipse l abe l l ed 

"post t rans i t ion region" . These p o p u l a t i o n s have a life e x p e c t a n c y of about. 75 

years, and total fert i l i ty rates that are only about. 2 ch i ldren per w o m a n ; 

some are j u s t above, b u t most are b e l o w the level that is r e q u i r e d for l ong -

run zero g rowth . 

A surpr i s ing f ea ture of the p re - indus t r ia l c o m b i n a t i o n s of fert i l i ty and 

morta l i ty in F igure 2 (o f selected 18th century E u r o p e a n p o p u l a t i o n s p lus 

India and C h i n a ) is that the total ferti l ity rates are so l ow : j u s t above 4 in 

some of the E u r o p e a n popu la t i ons , only 5 .5 in rural China, and 6.2 in the 
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E x p e c t a t i o n of Life at Birth 

F i g u r e 2 . C o m b i n a t i o n s of T F I l and e ° in S e l e c t e d Pre-

i n d u s t r i a l P o p u l a t i o n s - E u r o p e a n P o p u l a t i o n s i n t h e 

18tli C e n t u r y , India in 1906, and R u r a l China in 1930. 
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Figure 3. T h e T y p i c a l L o c u s o f T F R and e ° 

P o p u l a t i o n s ( E s t i m a t e d ) and Post 

o f C o n t e m p o r a r y E u r o p e ) . 

in P r e - t r a n s i t i o n a l 

- t r a n s i t i o n a l ( T y p i c a l 
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Indian s u b c o n t i n e n t . This level of fert i l i ty is surpr is ing to a d e m o g r a p h e r 

b e c a u s e o f the much h igher fert i l i ty rates that have b e e n rel iably r e c o r d e d 

a m o n g certain re l ig ious sects in N o r t h A m e r i c a in this century , and equal ly 

h igh rates a m o n g F r e n c h Canadians in the 17th century . A l t h o u g h these 

p o p u l a t i o n s had quite high total fert i l i ty rates, they we re not as h igh as they 

m i g h t have been , b e c a u s e marr iage occurred at relat ively late ages. I f the 

high fert i l i ty rates a m o n g marr i ed F r e n c h Canadians w e r e c o m b i n e d w i t h 

the early marr iage in India, Pakistan, China, or Egypt , or of m a n y other 

c ount r i e s in As ia or A f r i ca , the c o m b i n a t i o n w o u l d lead to a total fert i l i ty 

rate of over 10. In other w o r d s , it is easy to show that, it w o u l d be p o s s i b l e to 

have a total ferti l ity rate greater than 10 with a c o m b i n a t i o n of d e m o g r a p h i c 

character i s t i cs observed in d i f f e r e n t popu la t i ons . 

P r o f e s s o r F r a n k Notes te in , w h o was one o f the p i o n e e r s in the 

d e v e l o p m e n t o f the idea o f the d e m o g r a p h i c transi t ion , said that one w o u l d 

expect high fert i l i ty to charac ter i ze any p r e m o d e r n p o p u l a t i o n . I can e x p r e s s 

his ideas bes t by read ing a short excerpt f r o m w h a t he w r o t e . He said: "We 

m a y take i t for granted that all p o p u l a t i o n s surviv ing to the m o d e r n p e r i o d 

in the face of inev i tably high morta l i ty had b o t h the p h y s i o l o g i c a l capac i ty 

and the social p r g a n i z a t i o n necessary to p r o d u c e high b i r th rates."1 T h u s 

high morta l i ty was inevi table b e c a u s e the means of m a k i n g i t low had not 

b e e n deve l oped yet; for survival , b irth rates also had to be high. He goes on 

to say: "Peasant societies in E u r o p e and a lmost un iversa l ly t h r o u g h o u t the 

w o r l d are o r g a n i z e d in ways that b r i n g strong p r e s s u r e s on their m e m b e r s to 

r e p r o d u c e . These a r r a n g e m e n t s , w h i c h stood the test o f e x p e r i e n c e 

t h r o u g h o u t centur ies o f high mortal i ty , are strongly s u p p o r t e d by p o p u l a r 

be l ie fs , f o r m a l i z e d in re l ig ious doctr ine, and e n f o r c e d by c o m m u n i t y 

sanct ions . " 

In other w o r d s , Noteste in (and other or ig inators of the c o n c e p t s of the 

d e m o g r a p h i c t r a n s i t i o n ) said that pre - t rans i t i on societ ies m u s t have had 

high ferti l i ty . Yet in e x a m i n i n g empir i ca l data on fert i l i ty in p r e m o d e r n 

1 Frank W. Notestein (1953) E c o n o m i c Problems of Populat ion Change. In Proceedings 
of the Eighth International Conference of Agricultural Economists. London: Ox ford Univers i ty 
Press . 
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societies, we f i n d that it is not nearly as h igh as it m i g h t be. R a t h e r than 

total fert i l i ty rates of 10 or more , the actual range is f r o m 4.1 in D e n m a r k to 

6.2 in India. H o w can these m o d e r a t e levels of fert i l i ty be r e c o n c i l e d wi th 

s ta tements a b o u t the d e m o g r a p h i c t rans i t i on to the e f f e c t that high fert i l i ty 

is inevi table if a p r e m o d e r n society is to survive to the m o d e r n p e r i o d ? In re -

e x a m i n i n g these issues, I have come to the c o n c l u s i o n that a p r e m o d e r n 

society was m o s t l ikely to survive to the m o d e r n era wi th moderately h igh 

rather t h a n very high ferti l ity. The rat ionale for m a k i n g m o d e r a t e l y h igh 

rather than very high fert i l i ty a d v a n t a g e o u s is the n e c e s s a i y ex i s tence of an 

average rate of increase close to zero over any v e i y long per iod . Such a rate 

may be ach ieved by any one of the c o m b i n a t i o n s s h o w n in F igures 1-3. T h u s 

there is a choice , or at least there are a l ternat ives , of very high mor ta l i ty and 

very high fert i l i ty or m o d e r a t e l y high fert i l i ty and m o d e r a t e l y high morta l i ty , 

to achieve a g r o w t h rate near zero. Low fert i l i ty and low mor ta l i t y are not a 

choice, b e c a u s e , as N o t e s t e i n noted, low morta l i ty could not be ach ieved . I 

have come to real ize that a society w h i c h deve l oped the c u s t o m s that 

p r o m o t e d the h ighest fert i l i ty poss ib le (with a total fert i l i ty rate of 10 or 

h igher ) w o u l d , over a l ong per iod , inev i tab ly have an average durat i on of life 

of less than 15 years . Only 20-25 p e r c e n t of the w o m e n w o u l d surv ive to the 

mean age of chi ldbeal ' ing . Such a c o m b i n a t i o n of very high fert i l i ty and v e i y 

high mor ta l i ty w o u l d make the p o p u l a t i o n more v u l n e r a b l e to ca tas t rophes , 

and w o u l d make i t poor ly compet i t i ve wi th other societ ies that had l o w e r 

mortal i ty and ferti l ity. W h e n this idea first, o c c u r r e d to me, i t s e e m e d 

contrary to the r u d i m e n t a r y ideas I had of e v o l u t i o n a r y c o m p e t i t i o n b e t w e e n 

species. W h y w o u l d the p o p u l a t i o n wi th the highest, fert i l i ty not s w a m p out 

its n e i g h b o u r s ? Fee l ing u n e a s y about, the c o n c l u s i o n that m o d e r a t e fert i l i ty 

was a d v a n t a g e o u s , I called a co l league in P r i n c e t o n ' s B io l ogy D e p a r t m e n t 

who is a p r o m i n e n t scholar in m a t h e m a t i c a l b i o l ogy , and an expert, on 

r e p r o d u c t i v e strategies and the theory of evo lut ion . I asked h im w h e t h e r it 

makes sense to say that a society with m o d e r a t e fert i l i ty w o u l d have a b e t t e r 

survival c h a n c e than one wi th ve iy high ferti l ity. He said, wel l , i f y o u w e r e 

talking a b o u t large c o m p l i c a t e d m a m m a l s , I w o u l d say that you w e r e right. 

Thus I l e a r n e d that evo lu t i onary theor i s t s have f o u n d t w o po lar strategies 

for survival in the D a r w i n i a n struggle. One is k n o w n as "r select ion" and the 

other is k n o w n as "k selection". The f irst strategy - r se lect ion - is w h a t I had 
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v i sua l i zed as the essence o f evo lu t i onary t h e o i y f r o m a ra ther w e a k 

g r o u n d i n g in the subject . It is a strategy that entails an i n o r d i n a t e l y h igh 

capac i ty for r e p r o d u c t i o n . It is character i s t i c of species of small b o d y size, 

short l i fe -span, and short i n t e r - g e n e r a t i o n a l intervals , w i th a l im i ted area of 

f o r a g i n g and a h ighly var iab le habitat . Such species surv ive s u c c e s s f u l l y 

t h r o u g h a capaci ty for very rapid mult ip l i cat ion . They may be dep le ted w h e n 

the e n v i r o n m e n t " i s u n f a v o u r a b l e , and spring b a c k to large n u m b e r s w h e n 

the e n v i r o n m e n t permi t s , and do so b e f o r e c o m p e t i t o r s m i g h t f i l l the i r n iche . 

The second strategy - "k select ion" - is c h a r a c t e r i s t i c of large 

c o m p l i c a t e d an imals w i th long l i f e - spans , long i n t e r - g e n e r a t i o n a l intervals , a 

large area of f o r a g i n g and a stable habitat . , Such species surv ive m o r e 

s u c c e s s f u l l y by m o d e r a t e fert i l i ty w h i c h is c ons i s t ent w i th a l ong d u r a t i o n of 

gestat ion and m a t u r a t i o n , and w h i c h avoids o v e r c r o w d i n g the habi tat . This 

r e p r o d u c t i v e strategy i s f o u n d a m o n g large m a m m a l s (like e l e p h a n t s ) and 

large b irds , such as the w a n d e r i n g albatross , w h i c h lays its f i rst egg at an age 

of 8 or 9 years , and lays only one egg every t w o years . 

P r e m o d e r n h u m a n societ ies develop socially t r a n s m i t t e d and social ly 

e n f o r c e d c u s t o m s that lead t o m o d e r a t e r e p r o d u c t i o n . M o d e r a t e r e p r o d u c -

t ion is c o n d u c i v e to be t ter survival of a society in the s a m e w a y that 

genet i ca l ly d e t e r m i n e d m o d e r a t e r e p r o d u c t i o n i s f a v o u r a b l e to the survival 

o f large, s lowly m a t u r i n g animal species. 

H o w did p r e m o d e r n societ ies mainta in a m o d e r a t e l y h igh rather t h a n a 

very high level of f er t i l i ty? D i f f e r e n t m e t h o d s of atta ining a m o d e r a t e l y h igh 

level of fert i l i ty have preva i l ed in d i f f e r e n t societies. In 18th c e n t u r y W e s t e r n 

E u r o p e , w h e r e total fert i l i ty rates we re f r o m four to f ive and a half, t h e r e 

was a source of m o d e r a t e fert i l i ty not f o u n d in p r e m o d e r n t i m e s in other-

societies: late marr iage , and a surpr is ing ly high p r o p o r t i o n of the p o p u l a t i o n 

that r e m a i n s u n m a r r i e d . The m e a n age a t f i rs t m a r r i a g e in W e s t e r n E u r o p e 

var ied f r o m 23 to 28 years for w o m e n . The p r o p o r t i o n r e m a i n i n g 

p e r m a n e n t l y single w a s at least 10 per cent , and s o m e t i m e s as h igh as 20 or 

30 per cent . As a result, only about 50 p e r c e n t of the w o m e n in the 

c h i l d b e a r i n g ages f r o m 15 to 50 w e r e m a r r i e d at any given m o m e n t , k e e p i n g 
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fert i l i ty a b o u t 50 p e r c e n t b e l o w w h a t i t m i g h t have b e e n i f m a r r i a g e w e r e 

universa l . T h u s p o s t p o n e m e n t o f marr iage or p e r m a n e n t ce l ibacy was one 

way o f k e e p i n g fert i l i ty only m o d e r a t e l y high. The p r o h i b i t i o n o f w i d o w 

r e m a r r i a g e has a similar, t h o u g h a smaller , e f fect . W o m e n still in the fert i le 

ages in India are kept f r o m the poss ib i l i ty of ch i ldbear ing by not b e i n g 

a l lowed to r e m a r r y . The c o m b i n a t i o n o f the e x t r e m e l y early m a r r i a g e that 

was t rad i t i ona l in India, inc lud ing in fant marr iage , w i th a p r o h i b i t i o n of 

r e m a r r i a g e m e a n t that a substantial f rac t i on (8 to 10 p e r c e n t ) of w o m e n in 

India in 1901 were w i d o w e d , even at ages f i f t e e n to t w e n t y . T w e l v e to f i f t e e n 

p e r c e n t o f all w o m e n o f ch i ldbear ing age w e r e kept f r o m p o s s i b l e 

r e p r o d u c t i o n by the p r o h i b i t i o n of the r e m a r r i a g e of w i d o w s . In As ia and 

Afr i ca , m a r r i a g e has t radi t ional ly b e e n early and un iversa l ; less than one 

p e r c e n t of w o m e n r e m a i n single at age 30 and above ; and the mean age at 

f irst m a r r i a g e is less than 20 years, so that restr icted p a r t i c i p a t i o n in 

marr iage has not b e e n an i m p o r t a n t factor. 

N e v e r t h e l e s s , the total fert i l i ty rate in these p o p u l a t i o n s has not b e e n 

10; b u t only 5.5 in China, and a little over 6 in India. W h e n m o s t w o m e n of 

c h i l d b e a r i n g age are marr ied , there are a var ie ty of pract i ces that l imi t 

marital fert i l i ty wel l b e l o w the high levels r e c o r d e d a m o n g the F r e n c h 

Canad ians in the 17th century . The m o s t important , one is. e x t e n s i v e 

lactat ion. B r e a s t f e e d i n g p r o l o n g s the per i od o f p o s t - p a r t u m a m e n o r r h e a , and 

p o s t p o n e s the r e s u m p t i o n o f ovulat ion , thus l e n g t h e n i n g the interval 

b e t w e e n b i r ths . In addit ion, in m a n y societ ies t h e r e is a t a b o o on i n t e r c o u r s e 

whi le a child is b e i n g nursed . Such a taboo is typical ly based on a fo lk be l i e f 

that s p e r m p o i s o n s the milk, or is bad for the child in var ious other ways . 

Louis H e n r y , a F r e n c h histor ical d e m o g r a p h e r , whi le citing the be l i e f s that 

s p e r m p o i s o n s m o t h e r ' s milk, said that such be l ie fs w e r e c o m m o n in As ia 

and A f r i c a b u t not in E u r o p e . Et i enne and Franc ine van de W a l l e e x a m i n e d 

E u r o p e a n medica l l i terature f r o m the 17th and 18th centur ies and f o u n d , to 

the contrary , that such ideas we re c o m m o n . A par t i cu lar ly a m u s i n g e x a m p l e 

is the advice w h i c h they f o u n d had b e e n given by a G e r m a n doctor to his 

pat ients . He said that w h i l e the w o m a n is nurs ing , there should be no 

i n t e r c o u r s e b e c a u s e the s p e r m might curdle the mi lk and give the child a 

l i f e l ong distaste for cheese . 
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A n o t h e r factor that can l o w e r ferti l ity i s p e r i o d i c separat ion . 

A g r i c u l t u r a l i s t s w h o migrate for seasonal w o r k will be separated f r o m their 

w ives for as m u c h as half the year. S h e p h e r d s and f i s h e r m e n are away f r o m 

h o m e as par t o f their regular work . R e d u c t i o n in the p r o b a b i l i t y o f 

c o n c e p t i o n is a p p r o x i m a t e l y p r o p o r t i o n a l to the f r a c t i o n o f the t ime the 

couple is separated. Lastly, sterility is caused by venerea l disease and certain 

f o r m s of tubercu los i s ; other f o r m s of i l l -health reduce f e c u n d a b i l i t y and raise 

the f r e q u e n c y o f i n t r a u t e r i n e mortal ity . 

(ii) T h e A b s e n c e of P a r i t y - r e l a t e d R e s t r i c t i o n of 

F e r t i l i t y b e f o r e the D e m o g r a p h i c T r a n s i t i o n 

The important , d ist inct ion b e t w e e n the m o d e r a t e fert i l i ty that 

c h a r a c t e r i z e d p r e m o d e r n p o p u l a t i o n s and the low fert i l i ty that was 

i n t r o d u c e d during the d e m o g r a p h i c t rans i t ion is this: all of the c u s t o m s that, 

led to m o d e r a t e ferti l ity in tradit ional societies, w h e t h e r late marr iage , 

p r o l o n g e d lactat ion or p e r i o d i c separat ion, are not w h a t d e m o g r a p h e r s call 

p a r i t y - s p e c i f i c l imi ta t i on of fertil ity. Parity is a t e r m ( b o r r o w e d f r o m 

m e d i c i n e ) that m e a n s how m a n y chi ldren a w o m a n has b o r n . A n u l l i p a r o u s 

w o m a n has had no chi ldren ; a one -par i ty w o m a n has had one child; and a 

f i v e - p a r i t y w o m a n has had five. In m a n y p r e m o d e r n societ ies lactat ion is 

p r o l o n g e d ; in m u c h o f A f r i c a the taboo on r e s u m p t i o n o f i n t e r c o u r s e e x t e n d s 

b e y o n d the point, o f w e a n i n g . Y e t these c u s t o m s that r e d u c e the total fert i l i ty 

rate are f o l l owed after the f i rst b irth j u s t as they are after the sixth. T h e y 

d i f fer f r o m the restraint on ferti l ity in p o s t - t r a n s i t i o n p o p u l a t i o n s , w h e r e 

couples change their prac t i ces after a certain n u m b e r of ch i ldren are born in 

order not to have any more . That kind of restraint on fert i l i ty is par i ty -

specif ic , w h i c h i s b e h a v i o u r a l l y d i f f e rent f r o m n o n - p a r i t y - s p e c i f i c l imi tat ion , 

a l though it may have a n u m e r i c a l l y s imilar effect . 

An e x t r e m e e x a m p l e of n o n - p a r i t y - s p e c i f i c l imitat ion of fert i l i ty has 

b e e n o b s e r v e d a m o n g the K u n g t r i b e s m e n in the Ka lahar i D e s e r t in 

S o u t h w e s t e r n A f r i ca . The Ku n g are an anthropo l og i s t ' s delight., since they 

are still d e p e n d e n t on h u n t i n g and gathering, rather t h a n sett led 

agr icul ture . They live on vegetab les and nuts that are g a t h e r e d by the 

w o m e n and the i r regular supply o f meat b r o u g h t in by the men. The 
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in terb i r th intervals a m o n g the K u n g have b e e n closely o b s e r v e d by 

a n t h r o p o l o g i s t s w h o have lived a m o n g t h e m for several years at a t ime. The 

in terb i r th interval averages about f our years. The total fert i l i ty rate of a little 

over f o u r is about as low as the l o w e s t l isted for a W e s t E u r o p e a n p o p u l a t i o n 

in the e i g h t e e n t h century , restra ined by late marr iage and p e r m a n e n t 

cel ibacy. The K u n g achieve such low fert i l i ty by v e i y p r o l o n g e d and in tense 

b r e a s t f e e d i n g . The chi ldren are nursed for more than three years . Med i ca l 

a n t h r o p o l o g i s t s have observed that the average interval b e t w e e n n u r s i n g 

bouts is only about 15 minutes , and the chi ldren sleep with the w o m a n and 

have access to the b r e a s t at night. These a n t h r o p o l o g i s t s have taken daily 

b l ood s a m p l e s to m e a s u r e var iat ion in the p r e v a l e n c e o f h o r m o n e s that 

inhib i t the r e s u m p t i o n of ovulat ion. There is a pos i t ive assoc iat ion b e t w e e n 

the f r e q u e n c y of b r e a s t f e e d i n g and the p r e s e n c e of such inhib i t ing factors . A 

social a n t h r o p o l o g i s t who l ived a m o n g the K u n g repor ts that the w o m e n 

t h e m s e l v e s w a n t m a n y chi ldren, and say that G o d is cruel b e c a u s e He does 

not give t h e m more chi ldren. Note that p r o l o n g e d b r e a s t f e e d i n g was not a 

c o n s c i o u s e f f o r t to have f ew chi ldren, b u t was a c o n s e q u e n c e of the spec i f i c 

way of life. The p r o p o r t i o n of the caloric intake of the K u n g in fants that the 

w o m e n p r o v i d e is about 70 percent . The r o u n d - t r i p to gather the nuts and 

frui t i s 2 - 1 2 miles. The w o m e n must c a n y any in fants they have wi th t h e m . 

Carry ing two ch i ldren p lus the gathered f ood w o u l d be im p o ss ib l e . On these 

trips there is a very close relation b e t w e e n m o t h e r and the child, w h o is at. 

the m o t h e r ' s heels even w h e n able to walk . The c u s t o m of p r o l o n g e d and 

in tense n u r s i n g is ve iy f u n c t i o n a l in this setting. 

P r e m o d e r n societ ies thus do not achieve b io log i ca l ly m a x i m a l ferti l ity, 

but restra in it by one or another of these sets of m e a s u r e s . H o w is the 

absence of p a r i t y - s p e c i f i c l imitat ion in ferred , since there are few detai led 

o b s e r v a t i o n s of p r e m o d e r n fert i l i ty? The direct, o b s e r v a t i o n of the K u n g is 

v e i y u n u s u a l . In p r e m o d e r n E u r o p e a n p o p u l a t i o n s , there w e r e no fert i l i ty 

surveys . W o m e n were not asked w h e t h e r they we re prac t i s ing c o n t r a c e p t i o n ; 

its absence must be in fe r red indirect ly . The k ind o f ev idence that s h o w s the 

absence of p a r i t y - r e l a t e d m e t h o d s is that the m e a n age of the w o m a n at the 

b i r th of the last child does not change, j u s t as we observe in the p o p u l a t i o n s 

o f t oday that do not prac t i se contracept i on . Par ish records show that w o m e n 
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in the 17th and 18th century E u r o p e a n p o p u l a t i o n s bore the last child at a 

m e a n age of about 40 years. We k n o w f r o m m o d e r n o b s e r v a t i o n s that such a 

m e a n age at last b i r th is character i s t i c of p o p u l a t i o n s that do not prac t i se 

c o n t r a c e p t i o n . W o m e n us ing par i ty - re la ted restraint o f fert i l i ty b e a r the last 

child wel l b e f o r e age 40. Other indirect ev idence (especial ly the p a t t e r n of 

age - spec i f i c marital fert i l i ty ) shows that par i ty - re la ted contro l was not 

charac ter i s t i c o f p r e m o d e r n p o p u l a t i o n s in the aggregate . Small s e g m e n t s o f 

the p o p u l a t i o n may resort to de l iberate contracept ion , b u t not the major i ty . 

Since m o d e r a t e l y high rather than very high fert i l i ty is usual in 

p r e m o d e r n societies, and since, m o r e o v e r , a total fert i l i ty rate of only f o u r to 

s i x -and -a -ha l f i s a d v a n t a g e o u s in these countr ies , w h y was i t not a c h i e v e d by 

par i ty - re la ted m e t h o d s ? E f f e c t i v e f o r m s o f c ont racept i on are k n o w n , at least 

to some, in a lmos t every culture. W i t h d r a w a l or coitus interruptus was the 

p r e d o m i n a n t m e t h o d of c on t racep t i on in E u r o p e in the 19th c e n t u i y and at 

least until W o r l d W a r II. It is quite e f fec t ive w h e n prac t i sed s c r u p u l o u s l y , 

b u t is not a m o d e r n invent ion . It is m e n t i o n e d in the Old T e s t a m e n t , and in 

seven d i f f e r e n t b r a n c h e s o f medieva l Is lamic Law. 

If m o d e r a t e ferti l ity was a d v a n t a g e o u s - and the t e c h n i q u e s of par i ty -

re lated restra int o f fert i l i ty w e re k n o w n , w h y we re they not w i d e l y u s e d ? My 

u n s c i e n t i f i c c o n j e c t u r e i s that f r o m t ime to t ime in p r e m o d e r n societ ies 

c o n t r a c e p t i o n was used by s e g m e n t s o f the p o p u l a t i o n , b u t that they died 

out. Reca l l N o t e s t e i n ' s s t a t e m e n t that high fert i l i ty is a m u s t for soc iet ies 

in w h i c h mortal i ty is high. I have argued that m o d e r a t e fert i l i ty is 

a d v a n t a g e o u s to the t rad i t ional society, b u t i f fert i l i ty b e c o m e s too m o d e r a t e , 

or falls b e l o w the c o m b i n a t i o n with the l o w e s t attainable m o r t a l i t y that is 

c ons i s t ent wi th r e p l a c e m e n t , the p o p u l a t i o n does not last. My c o n j e c t u r e is 

th is : tha t per iod i ca l ly m e m b e r s of a group w i t h i n a society will say: W h y 

should I w o r r y about p o s t e r i t y ? W h y s h o u l d n ' t we have only one or t w o 

chi ldren, en joy our life more , allow the m o t h e r in the fami ly to keep her 

f igure , live m o r e c o m f o r t a b l y , and eat b e t t e r ? W h y w o r r y a b o u t the 

m a i n t e n a n c e of the fami ly n a m e ? W h y do not we stop after we have had a 

small n u m b e r of c h i l d r e n ? But i f par i ty - re la ted restr ic t ion d i f f u s e s a m o n g a 

group in a p r e m o d e r n society, that group disappears . I f they p r o d u c e too f ew 
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ch i ldren to be c ons i s t ent wi th the l owes t morta l i ty level attainable , they 

gradual ly van i sh . W h e n I out l ined this a r g u m e n t to J o h n H a j n a l , he said : "It 

is like a lethal mutat ion" . Prior to the d e v e l o p m e n t of c ond i t i ons that m a k e 

low m o r t a l i t y poss ib le , par i ty - re la ted fert i l i ty may be too attract ive to its 

p r a c t i t i o n e r s so that they carry it to a p o i n t that is i n c o n s i s t e n t w i th 

r e p l a c e m e n t of the parents . This c o n j e c t u r e is r e i n f o r c e d by the resul ts o f 

c o n t r a c e p t i v e prac t i ce in a f ew p r e m o d e r n societ ies w h e r e i t has o c curred . 

S o m e departements in France attained quite low marita l fert i l i ty 

b e g i n n i n g in the late 18th centu iy . As early as 1830 the b i r th rate was only 

20 per t h o u s a n d , a level character i s t i c of other par ts of E u r o p e only in the 

20th century . At that t ime in fant morta l i ty was still high, and the 

expec ta t i on of life at b i r th still low. One such departe.me.nt, L o t - e t - G a r o n n e , 

in S o u t h w e s t e r n France , had a p e r s i s t e n t negat ive rate of increase in the 

19th c e n t u r y and lost 25 p e r c e n t of its p o p u l a t i o n f r o m 1830 to 1900, w i t h o u t 

out.-migrat.ion. T h e r e was a similar p a t h o l o g y in H u n g a r y in the 19th 

c e n t u i y . Low fert i l i ty in some vi l lages was k n o w n at the t ime as the one-

child fami ly ; i t was d e n o u n c e d v igorous ly in the c h u r c h e s as sel f ish. V i l l ages 

w h e r e the "one - ch i ld fami ly " was c o m m o n also had a strong negat ive rate of 

increase . 

(iii) T h e D e m o g r a p h i c T r a n s i t i o n i n E u r o p e 

A ful l a c c o u n t o f the E u r o p e a n d e m o g r a p h i c t rans i t i on w o u l d require 

a descr ip t i on and exp lanat i on of the decl ine in mortal i ty . I shall say only a 

few w o r d s a b o u t the r e d u c t i o n o f morta l i ty in E u r o p e since the midd le o f the 

18th c e n t u i y . The t e c h n o l o g i c a l revo lut ion that is general ly c o n s i d e r e d the 

bas is for the d e m o g r a p h i c transi t ion , i.e., the so-cal led industr ia l r evo lu t i on , 

p r o d u c e d m a n y c h a n g e s that made l ower death rates poss ib le . I t c o i n c i d e d 

with the o p e n i n g up o f the W e s t e r n h e m i s p h e r e , w h i c h greatly e x p a n d e d the 

f ood supply . The regular i ty o f the f ood supply was f u r t h e r i n s u r e d by 

i n c r e a s e s in agr i cu l tura l p r o d u c t i v i t y in E u r o p e and by the d e v e l o p m e n t o f 

t r a n s p o r t a t i o n , b o t h t r a n s o c e a n i c and internal , w i th canals, i m p r o v e d roads, 

and later ra i l roads . There was an i m p r o v e m e n t in p e r s o n a l sani tat ion ; 

p e o p l e b e g a n to take ba ths and w a s h their hands . Later a c l e a n - w a t e r supply 
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was p r o v i d e d , sewage disposal p lants we re built , and u r b a n e n v i r o n m e n t a l 

sanitat ion general ly i m p r o v e d . Thus techno log i ca l change and i n c r e a s e s in 

f o o d supply made it poss ib l e for the death rate to go down; and s o m e spec i f i c 

i m p r o v e m e n t s in m e d i c i n e helped, such as vacc inat i on against sma l l -pox . A 

natura l impl i ca t i on o f the t e c h n o l o g i c a l changes that c h a r a c t e r i z e d the 

industr ia l r evo lu t i on was thus a reduc t i on in mortal i ty . The less o b v i o u s par t 

of the t rans i t i on is the e x p l a n a t i o n of the universal decl ine of the b i r th rate 

in E u r o p e . 

We can character ize the fert i l i ty t rans i t i on in E u r o p e as the 

r e p l a c e m e n t of a reg ime of m o d e r a t e fert i l i ty m a i n t a i n e d by late m a r r i a g e 

and n o n - p a r i t y - r e l a t e d m e t h o d s wi th in marr iage , by a r eg ime of l ow fert i l i ty 

w i th in marr iage attained by par i ty - re la ted contracept i on . P a r i t y - r e l a t e d 

restr ic t ion of fert i l i ty was init iated sooner or later in eve iy par t of E u r o p e , 

spread t h r o u g h the p o p u l a t i o n , and p r o d u c e d an e x t r a o r d i n a r y dec l ine in 

fert i l i ty . 

We have c o n d u c t e d a t w e n t y - y e a r research p r o j e c t at P r i n c e t o n called 

the E u r o p e a n Fert i l i ty Pro ject . It was a study consist ing of a d o c u m e n t a t i o n , 

and then an analysis, of the decl ine in fert i l i ty in all the 700 p r o v i n c e s of 

E u r o p e . W i t h a lmost no except i ons (the only excep t i ons b e i n g a f e w 

p r o v i n c e s in Ireland and some i m p o v e r i s h e d areas in the Balkans ) , t h e r e has 

b e e n at least a 50 p e r c e n t reduct ion in marital fert i l i ty in all the p r o v i n c e s . 

The fert i l i ty t rans i t i on has thus b e e n v ir tual ly universa l . It has c learly b e e n a 

r e d u c t i o n in marital ferti l ity caused not by more in tens ive or p r o l o n g e d 

b r e a s t f e e d i n g or a b s t i n e n c e or other n o n - p a r i t y - r e l a t e d pract ice , b u t caused 

by cont racept i on . The inte l lectual cha l lenge o f the d e m o g r a p h i c t r a n s i t i o n is 

to explain w h a t caused this universa l adopt ion o f v o l u n t a r y control o f 

fert i l i ty a m o n g marr i ed w o m e n . The u n d e r l y i n g idea that N o t e s t e i n and 

others suggested was that fert i l i ty dec l ined b e c a u s e the social and e c o n o m i c 

c h a n g e s that are part of m o d e r n i z a t i o n make a r e d u c t i o n in fert i l i ty 

inevi table . In a tradit ional society the locus of p r o d u c t i o n is the fami ly ; social 

s tanding is d e t e r m i n e d most ly by fami ly m e m b e r s h i p . In an agr i cu l tura l 

setting, ch i ldren make a c o n t r i b u t i o n to p r o d u c t i o n whi le still very y o u n g by 

f e e d i n g the ch icken or b r i n g i n g in the sheep or cattle; they also help take 
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care of y o u n g e r chi ldren, and run errands for adults. Fami l i es are e x t e n d e d , 

so that care of the y o u n g ch i ldren can be shared not only a m o n g o lder 

ch i ldren b u t also w i th other relatives. E d u c a t i o n is not an i m p o r t a n t 

expense , as f e w ch i ldren go to school . T h u s ch i ldren cont r ibute a lot b u t do 

not cost m u c h . T h e r e are rel igious and cultural suppor ts for hav ing ch i ldren . 

The p r o p e r role of w o m e n is to have chi ldren, and the p r o p e r sign of t rue 

m a s c u l i n i t y is to sire a large n u m b e r . T h e r e are b o t h ideo log i ca l and 

pract i ca l advantages in large famil ies . 

Industr ia l i za t i on changes all o f these factors . W h e n p e o p l e w o r k in 

fac tor ies their status is d e t e r m i n e d by w h a t they do rather than w h o t.hey 

are. Ch i ldren m u s t be t ra ined and, typical ly , do not start w o r k i n g as early as 

on a farm. Part of m o d e r n i z a t i o n is the d e v e l o p m e n t of universa l educat i on , 

u l t imate ly c o m p u l s o r y educat ion . Instead o f e n j o y i n g the e c o n o m i c services 

o f ch i ldren , p a r e n t s have to suppor t t h e m for a long t ime b e f o r e they b e c o m e 

p r o d u c t i v e . W i t h i m p e r s o n a l e m p l o y m e n t and urban res idence , the i n f l u e n c e 

of o t h e r s ' o p i n i o n s b e c o m e s less. I f i t is c o n s i d e r e d i m p r o p e r to prac t i se 

c o n t r a c e p t i o n , and if it is admirab le to have a lot of ch i ldren , v i l lage r e s i d e n t s 

feel the p r e s s u r e to c o n f o r m . In the i m p e r s o n a l life of a city, ind iv idua l s 

b e c o m e i n d i f f e r e n t about w h a t the n e i g h b o u r s th ink; and i f they f i n d 

c o n t r a c e p t i o n a d v a n t a g e o u s , they do not hes i tate to use it. The c h a n g e s 

that are an inev i tab le part of adapt ing to large -sca le p r o d u c t i o n , such as 

m o v i n g to a city, etc., inc lude a r educed m o t i v a t i o n for hav ing ch i ldren . 

N o t e s t e i n a f f i r m e d that i t was a change in mot ivat i on , not the deve lopment , 

o f new t e c h n i q u e s , that caused the dec l ine in ferti l ity. 

One of the lessons of the E u r o p e a n fert i l i ty study is that b o t h new 

p r e f e r e n c e s for a smal ler n u m b e r s of ch i ldren and an i m p r o v e d k n o w l e d g e of 

e f f e c t i ve t e c h n i q u e s are impor tant . For e x a m p l e , a l though coitus interruptus 

was k n o w n p r e v i o u s l y , i t was b u r d e n e d wi th m u c h false i n f o r m a t i o n , such as 

the be l i e f that i t causes idiocy. In fact, m a n y ind iv idua ls did not k n o w about 

it, or lacked the degree of se l f -disc ipl ine that is r e q u i r e d to make it e f f ec t ive . 

The p r e v a l e n c e of i l leg i t imate b i r ths in the 18th and 19th c e n t u r y W e s t e r n 

E u r o p e and the paral le l r e d u c t i o n of marital and ex t ra -mar i ta l fert i l i ty rates 

in the late 19th century suggest the d i f f u s i o n of a n e w skill t h r o u g h the 
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p o p u l a t i o n . P r e s u m a b l y the desire to avoid i l legi t imate b i r ths did not n e w l y 

arise. The desire to l imi t the n u m b e r o f chi ldren by m a r r i e d coup les 

doubt l ess did grow s t ronger dur ing the transi t ion , but the abil ity to restr i c t 

fert i l i ty by c o n t r a c e p t i o n was also s t rengthened . 

The E u r o p e a n Ferti l i ty Pro jec t d o c u m e n t e d the dec l ine in mar i ta l 

fert i l i ty in m o s t E u r o p e a n p r o v i n c e s f r o m a p r e - t r a n s i t i o n p l a t e a u in w h i c h 

there was little par i ty - re la ted l imi tat ion t h r o u g h a p e r i o d of s u s t a i n e d 

decl ine (typically at least 50 p e r c e n t ) as c o n t r a c e p t i o n was i n t r o d u c e d and 

then more extens ive ly and m o r e e f f e c t ive ly used. An a l m o s t u n i v e r s a l 

f e a t u r e of this r e d u c t i o n in marita l fert i l i ty is that once it started in a 

p r o v i n c e it c o n t i n u e d w i t h o u t m a j o r reversals to a level no m o r e t h a n half as 

h igh as the p r e - t r a n s i t i o n p lateau. A major d i f f e r e n c e a m o n g p r o v i n c e s was 

in the date at w h i c h the decl ine in marital fert i l i ty b e g a n , and the pace at 

w h i c h i t fell. We have e s t imated a date for each p r o v i n c e w h e n mari ta l 

fert i l i ty had fal len by 10 p e r c e n t f r o m its p r e - d e c l i n e p l a t e a u in a s u s t a i n e d 

The earl iest date of the init iat ion of dec l ine was the late 18th c e n t u i y 

in a f e w departements ih France . In m u c h of France the dec l ine b e g a n b e f o r e 

1830, b u t except j u s t across the b o r d e r f r o m France as in G e n e v a , scarce ly 

any other p r o v i n c e s o f E u r o p e e x p e r i e n c e d this sys temat i c dec l ine in fert i l i ty 

until a fter 1870. Indeed 50 p e r c e n t of the E u r o p e a n p r o v i n c e s e x p e r i e n c e d 

the dec l ine b e t w e e n 1890 and 1920. 

We expec ted to f ind that fert i l i ty dec l ined f i rs t in p r o v i n c e s w h e r e 

morta l i ty had b e e n reduced , in p r o v i n c e s w h e r e l i teracy was the h ighest , in 

p r o v i n c e s w h e r e n o n - a g r i c u l t u r a l e m p l o y m e n t had grown, and in the u r b a n 

parts o f p r o v i n c e s b e f o r e the rural. In some countr ies such assoc ia t i ons 

b e t w e e n fert i l i ty and s o c i o - e c o n o m i c character i s t i cs did hold, b u t no f i xed list 

of fac tors assoc iated with the init iat ion of a fall in fert i l i ty there was f o u n d . 

For e x a m p l e , I m e n t i o n e d the decl ine in ferti l ity in L o t - e t - G a r o n n e 

that b e g a n b e f o r e 1800. It Was a rural departement w i th a p e a s a n t 

p o p u l a t i o n ; its in fant morta l i ty rate was high, and the p r o p o r t i o n o f l i t e rates 



35 

not low, yet i t was an early p i o n e e r in the r e d u c t i o n of fert i l i ty . In E n g l a n d , 

w h i c h was the p i o n e e r in the industr ia l r evo lu t i on , the dec l ine did not b e g i n 

until a fter 1870. The expec ted close assoc iat ion of fert i l i ty w i t h 

i n d u s t r i a l i z a t i o n and u r b a n i z a t i o n was not f o u n d w h e n we l o o k e d at the 

p i c t u r e in detail. It is a more compl i ca ted p i c t u r e t h a n that. 

It r e m a i n s t rue that w h e n a society is fu l l y t r a n s f o r m e d to a m o d e r n 

way of life, par i ty - re la ted ferti l ity restr ic t ion is a lways preva lent . M a s s i m o 

Livi Bacci , w h o c o n t r i b u t e d studies of Por tuga l , Spain, and Italy to the. 

E u r o p e a n pro jec t , puts i t this w a y : i f a p o p u l a t i o n lives in a p a r t m e n t h o u s e s 

and has radios , te lev is ion sets, t e l ephones , re f r igerators , and a u t o m o b i l e s , i t 

never has an average of eight ch i ldren per couple . W h i l e full m o d e r n i z a t i o n 

seems a l m o s t always to c onno te r educed ferti l ity, i t has not b e e n p o s s i b l e to 

make a check l i s t of levels of l i teracy, morta l i ty , p r o p o r t i o n ' in n o n -

agr i cu l tura l e m p l o y m e n t , and the like, that const i tutes a sure sign that the 

fert i l i ty dec l ine m u s t have started. 

A c o m p l i c a t i n g factor that e m e r g e d in our detai led look at E u r o p e a n 

e x p e r i e n c e is an apparent cultural e l e m e n t in the dec l ine of fert i l i ty , an 

e l e m e n t that we can observe t h o u g h not ve iy sat is factor i ly explain . One o f 

the f i rs t studies o f the d e m o g r a p h i c t rans i t i on at an in tens ive g e o g r a p h i c a l 

level was by a graduate s tudent (Wi l l i am L e a s u r e ) wr i t ing his doctora l 

d i sser tat ion at Pr ince ton . L e a s u r e dec ided to analyze the dec l ine of fert i l i ty 

in Spain, since i t was s o m e w h a t surpr i s ing that there had b e e n a m a j o r 

r e d u c t i o n by 1930 in conservat ive Cathol ic Spain. He m a d e a c o l o u r - c o d e d 

map of mar i ta l fert i l i ty in the 49 p r o v i n c e s of Spain in 1911, in the m i d d l e of 

the t rans i t i on . A str iking f ea ture of this map was that the p r o v i n c e s that had 

the same co lour w e r e geographica l ly c lustered , a l though they w e r e not 

ident ical in social, e c o n o m i c , or educat ional character is t i cs . For e x a m p l e , 

Catalonia , an area on the M e d i t e r r a n e a n near the b o r d e r wi th France , that 

conta ins B a r c e l o n a as one of its prov inces , had low fert i l i ty earlier than any 

other region, and the l owes t ferti l ity in Spain in 1911. Catalonia as a reg ion 

inc ludes some rural p r o v i n c e s that had v e i y little i n d u s t i y and also w e r e not 

v e i y high in l i teracy. Yet these p r o v i n c e s we re low in fert i l i ty as wel l as 

B a r c e l o n a , w h i c h was industr ia l ized . In contrast , the B a s q u e reg ion , the 
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l ocus of the steel industry , had high ferti l ity. Not be ing able to u n d e r s t a n d 

this reg ional c luster ing, I sugges ted to L e a s u r e that he take his map to 

s o m e o n e in the m o d e r n l a n g u a g e s d e p a r t m e n t w h o spec ia l ized in Span i sh 

cu l ture and language . W h e n the p r o f e s s o r o f Spanish l o o k e d at the c o l o u r -

coded b u t u n l a b e l l e d map, he said it was a l inguis t i c map of Spain. P e r h a p s 

one of the reasons for reg ional c luster ings b e i n g similar to l ingu i s t i c r e g i o n s 

is that the spread of c ont racept ive prac t i ce and del iberate l imi ta t i on of f a m i l y 

invo lve b o t h a change in ideas and a mastery of t e c h n i q u e . T h e s e social 

c h a n g e s are p r o b a b l y a c c o m p l i s h e d by a c o m b i n a t i o n of p e r s o n - t o - p e r s o n 

c o m m u n i c a t i o n and imitat ion . I f the c o m m u n i t y leaders l imit the i r fami l i es , 

then c o n t r a c e p t i o n b e c o m e s socially sanct ioned . I f the n e x t - d o o r n e i g h b o u r 

reports that, her h u s b a n d "takes care" (the fo lk express i on for w i t h d r a w a l ) 

and that he r e m a i n s menta l ly stable, a h o u s e w i f e can learn that t h e r e is a 

f eas ib le w a y o f avo id ing p r e g n a n c y . Bo th imitat ion $md i n t i m a t e 

c o m m u n i c a t i o n natural ly have l inguis t i c b o u n d a r i e s . It is hard to i m a g i n e a 

F r e n c h m a n imi tat ing a G e r m a n , and the t r a n s m i s s i o n of i n t i m a t e 

i n f o r m a t i o n i s d i f f i cu l t for p e r s o n s speaking d i f f e r e n t l a n g u a g e s . A n o t h e r 

p o s s i b l e reason for the reg ional c lus ter ing o f fert i l i ty p a t t e r n s is t h a t r e g i o n s 

in Spain that, have di f ferent, dialects also have very d i f f e r e n t h is tor ies . 

Or ig ina l ly they w e r e d i f f e r e n t k i n g d o m s , wi th d i f f e r e n t legal and social 

t rad i t ions . 

Livi Bacci , in his study of Italy, e x a m i n e d the re lat ion b e t w e e n mari ta l 

fert i l i ty by p r o v i n c e in each census year f r o m 1911 to 1961 and the vote in 

1974 in a nat ional r e f e r e n d u m on the l ibera l izat ion of laws g o v e r n i n g 

divorce . There was a s ign i f i cant assoc iat ion - the p r o v i n c e s in w h i c h the vote 

w e n t against the c h u r c h w e r e those in w h i c h at earlier dates ( i n c l u d i n g 

1911) marital fert i l i ty was low. F r o m 1931 to 1961 the corre la t i on a m o n g the 

N o r t h e r n p r o v i n c e s b e t w e e n marital fert i l i ty and the divorce rate was h i g h e r 

than the mul t ip le corre lat ion with six s o c i o - e c o n o m i c var iab les . W h y was 

marita l fert i l i ty in 1931 (or 1911) so closely assoc iated with a vote on d ivorce 

leg is lat ion in 1974? D o u b t l e s s i t was conservat ive a d h e r e n c e to the p o s i t i o n 

of the Catho l i c C h u r c h that led to a vote against the l ibera l izat ion of d ivorce 

laws in 1974; a similar a d h e r e n c e to the p r e c e p t s of the church in the same 

p r o v i n c e s several decades earlier i m p e d e d adopt ion o f c o n t r a c e p t i o n . R o n 
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Lesthaeghe has found that secularization (as indicated by the proportion of 
votes cast for socialist or social-democratic parties) is strongly correlated in 
several European countries with the date of initiation and the pace of 
fertility decline, 

Additional evidence from the European Fertility Project about the 
importance of cultural factors in the decline of fertility comes from the book 
on the decline in fertility in Russia, of which I was co-author. (The book on 
Russia extended beyond Europe, including Asiatic as well as European 
Russia.) In Russia we found a strong correlation between the nationality 
composition of the population of each province and the timing of the decline 
in marital fertility. The Baltic provinces of Russia that are the most western 
in culture, strongly influenced by Swedish or German ties, were the first to 
reduce fertility. Next were provinces in the West of Russia with non-Great 
Russian populations (such as Ukrainian, White Russian, Polish, or 
Rumanian). Next were the provinces with Great Russian populations, 
although those with a large representation of eastern Finnish, or other non-
Slavic groups, were generally later. Finally, the Central Asian area had not 
experienced a decline in marital fertility as late as 1970, despite greatly 
reduced mortality rates, and impressive progress in education (more than 90 
percent of women 20-29 had at least primary schooling). These peoples - the 
Tadzhiks, Kirgiz, Turkmen, and Uzbeks had veiy low levels of female 
literacy, and very high mortality rates, and predominantly agricultural or 
pastoral occupations in 1926. They also had a culture in which the position of 
women was veiy subordinate, and in which high rates of childbearing, 
especially of male children, were greatly valued. 

The failure of fei tility to decline in the Central Asian Republics (in the 
rural areas, the absence of a reduction in the birth rate as late as 1980 
suggests that a decline has not occurred yet) leads me to suspect that the 
muslim culture in these republics and elsewhere may be particularly 
resistant to lower fertility. I am not suggesting that there is an official 
Islamic religious doctrine like that of the Roman Catholic Church, stating 
that artificial contraception, is contrary to natural law and, thus, sinful 
behaviour. Rather it is the traditional culture that has developed in Islamic 
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p o p u l a t i o n s that retards the decl ine in fert i l i ty as m o d e r n i z a t i o n beg ins . 

The cultural e l ements invo lved inc lude an e x t r e m e l y s u b o r d i n a t e pos i t i on 

for w o m e n , and a be l i e f that their p r o p e r role is c h i l d b e a r i n g and chi ld-

rear ing . 

The E u r o p e a n fert i l i ty pro j e c t leads me, then, to the f o l l o w i n g 

tentat ive c o n c l u s i o n s : 

(1) A su f f i c i en t ly c o m p l e t e degree of m o d e r n i z a t i o n ( inc lud ing 

universa l educa t i on for b o t h males and f e m a l e s t h r o u g h s e c o n d -

ary school , p r e d o m i n a n t l y urban res idence , e m p l o y m e n t in 

large -sca le n o n - a g r i c u l t u r a l industr ies , a d v a n c e d sc ient i f i ca l ly 

b a s e d t e c h n i q u e s o f m a n u f a c t u r i n g , t ranspor t , and c o m m u n i c a -

t ions, and w i d e s p r e a d o w n e r s h i p o f m o d e r n a m e n i t i e s ) i s 

a c c o m p a n i e d by the general use of parit.y-relat.ed m e t h o d s of 

contro l l ing ferti l ity, and m u c h reduced rates o f c h i l d b e a r i n g by 

m a r r i e d w o m e n . 

(2) The init iat ion of a decl ine in fert i l i ty is o f t en assoc ia ted wi th 

l o w e r e d mortal i ty , increased educat ion , and c h a n g e s in 

o c cupat i on . No checkl i s t o f such charac ter i s t i c s can be f o r m e d 

that de f ines a t h r e s h o l d ind icat ing that fert i l i ty r e d u c t i o n will 

beg in . 

(3) T h e r e are cultural factors that help d e t e r m i n e the start and 

spread of contro l led ferti l ity. In the E u r o p e a n exper i ence , 

p o p u l a t i o n s wi th a more secular, less re l ig ious o r i e n t a t i o n s e e m 

to have b e e n m o r e p r o n e to beg in the de l iberate r e d u c t i o n o f 

the rate of ch i ldbear ing . 

In s u m m a r i z i n g the p r e l i m i n a r y f ind ings o f the p r o j e c t in 1973,1 l isted 

three p r e r e q u i s i t e s for a susta ined reduc t i on in fert i l i ty caused by par i ty -

re lated use of c o n t r a c e p t i o n : (1) that ferti l ity must be w i t h i n the ca l cu lus of 

c o n s c i o u s cho ice - i.e., the de l iberate decis ion to have a certain n u m b e r of 

ch i ldren m u s t be v i e w e d as mora l ly and socially acceptab le ; (2) that r e d u c e d 
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ferti l ity m u s t be v i ewed as a d v a n t a g e o u s ; and (3) that e f fec t ive t e c h n i q u e s of 

ferti l ity r e d u c t i o n m u s t be available. W h e n a less d e v e l o p e d c o u n t i y b e c o m e s 

ful ly t r a n s f o r m e d by modern i za t i on , these three p r e c o n d i t i o n s c o m e to 

prevail . B u t some cul tures and t rad i t i ons are more res is tant than o thers to 

the e m e r g e n c e of these prerequis i tes . 

(iv) T h e D e m o g r a p h i c T r a n s i t i o n i n t h e Less 

D e v e l o p e d C o u n t r i e s 

In F igure 3, the transi t ion in ferti l ity and morta l i ty in two E u r o p e a n 

countr ies is r e p r e s e n t e d by pre t rans i t ion and pos t - t rans i t i on reg ions of 

c o m b i n a t i o n s of total ferti l ity rate and expec ta t i on of life at b ir th . The 

classical pat tern of the d e m o g r a p h i c t rans i t i on is an increase in expec ta t i on 

of life whi l e ferti l ity r emains f ixed, f o l l o w e d by a f u r t h e r increase in 

expectat ion of life a c c o m p a n i e d by a decl ine in ferti l ity. This p a t t e r n is 

a p p r o x i m a t e d in the exper i ence of Sweden . The rise in expec ta t i on of life 

whi le fert i l i ty r emains constant causes a per i od of acce lerated g r o w t h in 

p o p u l a t i o n s ; the later stage of dec l ining fert i l i ty restores a low rate of 

p o p u l a t i o n increase . In France , the decl ine in morta l i ty and f e r t i l i ty w e r e 

nearly s y n c h r o n o u s ; the c o m b i n a t i o n of total fert i l i ty rate and expec ta t i on of 

life w e r e never far f r o m the po int o f zero growth. 

In all less deve loped countr ies some par t of the i ise in avei r A b 

durat ion of life that character izes the t rans i t ion in morta l i ty has o c curred . In 

many ins tances , the decl ine in morta l i ty is s h a m e f u l l y short o f w h a t i t m i g h t 

be; never the l ess , even the most isolated countr i es in Tropica l A f r i c a now 

have a life e x p e c t a n c y substant ia l ly h igher than it was 20 years ago. T h e r e 

have b e e n two categor ies of mortal i ty t rans i t i on in the L D C s . In one 

(category, the poss ib i l i t ies p r o v i d e d by m o d e r n m e d i c i n e and p u b l i c hea l th 

have b e e n p r o g r e s s i v e l y realized, and major gains in life e x p e c t a n c y have 

cont inued . A f e w areas - for example , H o n g Kong, S ingapore , and T a i w a n -

now have morta l i ty rates by age w h i c h are i n d i s t i n g u i s h a b l e f r o m the rates 

f o u n d in m a n y E u r o p e a n countr ies . In these same areas, h o w e v e r , in c reases 

in i n c o m e and p r o g r e s s in educat ion make the t e r m "less deve loped" no 

longer v e i y apt. 
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The second category o f L D C mortal i ty exper i ence ( f ound , for example , 

in India, Pakistan, B a n g l a d e s h and, approx imate ly , in Egypt ) is a large 

increase in expectat ion of life f r o m about 30 to 50 years in the m i d d l e years 

of this centu iy . In this second category, the increase in e x p e c t a t i o n of life has 

dece lerated - morta l i ty may still be fal l ing, but not so rapidly . M o r t a l i t y has 

fa l len in the L D C s for several reasons . Deaths f r o m f a m i n e have b e e n 

avo ided by increased agricultural product iv i ty , p lus i m p r o v e m e n t s in the 

internal and in ternat iona l d istr ibut ion of f ood , w h i c h so f tens the i m p a c t o f 

local crop fai lures . M o s t i m p o r t a n t in attaining an expec ta t i on of life a r o u n d 

50 years rather than 30 or 40 has b e e n the sc ient i f i c and t e c h n i c a l p r o g r e s s 

in l o w - c o s t p r e v e n t i o n and t r e a t m e n t o f disease. S m a l l p o x has b e e n 

eradicated ; i t was a major cause of death. V a c c i n e s now reduce the i n c i d e n c e 

o f m a n y ch i ldhood diseases; insect i c ides have drastical ly l o w e r e d m o r t a l i t y 

for malar ia and other h i g h - m o r t a l i t y a i lments t r a n s m i t t e d by insects . 

A n t i b i o t i c s can cure m a n y f o r m e r l y fatal i l lnesses, and can be i n e x p e n s i v e l y 

distr ibuted. 

The increase in expec ta t i on of life at b i r th has s lowed b e c a u s e of the 

absence , in the second ca tego iy o f L D C mortal i ty exper i ence , o f b a s i c 

changes in the e n v i r o n m e n t and the sanitary habits o f the p o p u l a t i o n . W a t e r 

and f ood are c o n t a m i n a t e d with bac ter ia and intest inal paras i tes . Chi ldren 

are subject to d iarrhea and enteritis as soon as s u p p l e m e n t a t i o n of m o t h e r ' s 

milk begins ; morta l i ty rates f r o m age six m o n t h s to f ive years are very high 

as a result. U n s a n i t a r y obstetr ical pract ice causes in fant m o r t a l i t y f r o m 

umbi l i ca l t e tanus . Such sources o f high mortal i ty can be c h a n g e d only by 

f u n d a m e n t a l c h a n g e s in att itude and day- to -day b e h a v i o u r as wel l as 

p r o v i s i o n of new faci l i t ies in the vil lages. 

Some countr ies in w h i c h per capita i n c o m e s r e m a i n v e i y low have 

risen above the apparent barr ier that seems to retard the increases in 

expec ta t i on of life once an average durat ion of life of about 50 y e a r s is 

r eached . T w o such countr ies in Asia are China and Sri Lanka . In bo th , 

heal th p r o g r a m m e s have b e e n e f fec t ive a l though average i n c o m e i s p r o b a b l y 

no h igher - is i n d e e d less - than in Pakistan. E m p h a s i s on heal th educat i on , 

on ex tens ion to the rural p o p u l a t i o n of avai labi l i ty of medica l services , on 
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t ra in ing in b a s i c m e d i c i n e of mi l l ions of " b a r e f o o t doctors" , and on the 

d e v e l o p m e n t o f t h o u s a n d s o f e p i d e m i o l o g i c a l centres has i n c r e a s e d the 

expec ta t i on of life in China to nearly 68 years . 

The e x p e c t a t i o n of life at b i r th has i n c r e a s e d by a large m a r g i n in all 

L D C s , b u t t h e r e is no similar u n i f o r m i t y in recent fert i l i ty t rends . In Table 1 

there is a list of L D C p o p u l a t i o n s in w h i c h there has b e e n a r e c e n t m a j o r 

dec l ine in fert i l i ty . The countr ies are o rdered f r o m the greatest to the least 

p r o p o r t i o n a t e r e d u c t i o n in the total fert i l i ty rate. The o r d e r i n g is i m p r e c i s e 

b e c a u s e not all of the data are h igh ly accurate ; m o r e o v e r , the t ime interva l is 

d i f f e r e n t f r o m c o u n t r y to country . The top six countr i es on the list are all in 

East As ia , and either have a p r e d o m i n a n t l y Chinese p o p u l a t i o n , or a cu l ture 

(S. K o r e a ) s trongly i n f l u e n c e d by Chinese t radi t ions . Also ' S ingapore , 

Ta iwan , Cuba, M a u r i t i u s , and Puer to R ico are is lands; all e ight p o p u l a t i o n s 

wi th a 50 p e r c e n t r e d u c t i o n are East As ian , or islands, or bo th . The large 

r e d u c t i o n in fert i l i ty in the East As ian p o p u l a t i o n s u n d e r quite d i f f e r e n t 

g o v e r n m e n t a l s t ruc tures and e c o n o m i c cond i t i ons suppor t s the v i ew that 

cu l ture is i m p o r t a n t in ferti l ity reduc t i on . M o r e o v e r , in all of these 

p o p u l a t i o n s a c o m b i n a t i o n of a ma jor increase in age at m a r r i a g e and the 

w ide prac t i c e o f c o n t r a c e p t i o n or abort ion accounts for the decl ine. 

T h e r e are 9 p o p u l a t i o n s listed in Table 1 w i th a drop in T F R of 30 to 

50 pe r cent , and 9 m o r e with a reduc t i on of 10 to 25 p e r c e n t . The 26 

p o p u l a t i o n s l i s ted total 2.4 b i l l ion persons ; about 900 mi l l ion l ive in L D C s 

wi th a decrease of less than 10 percent , no decrease at all, or some i n c r e a s e 

in fert i l i ty . The 900 mi l l ion live in Tropical A f r i ca , and a be l t e x t e n d i n g f r o m 

B a n g l a d e s h t h r o u g h Nepal , Pakistan, A f g h a n i s t a n , Iran and m o s t A r a b 

c o u n t r i e s to M o r o c c o - w i t h except ions such as Egypt and Tunis ia . 

Is the d e m o g r a p h i c transi t ion in E u r o p e a key to e x p l a i n i n g 

d e m o g r a p h i c c h a n g e s in the L D C s and a guide to e s t imat ing f u t u r e fert i l i ty ! 

t r e n d s ? The bas is for the decl ine in morta l i ty in 19th c e n t u i y E u r o p e and 

20th c e n t u i y As ia , A f r i ca , and Latin A m e r i c a is d i f f e rent , and so is the p a c e 

o f change . Gradua l e c o n o m i c i m p r o v e m e n t and slow c h a n g e s in p r e v e n t i v e 

and curat ive m e d i c i n e caused a slow rise in expec ta t i on of life in E u r o p e ; the 
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Table 1 

Recent Reductions in Fertility (Total Fertility Rate) in 

Selected Less Developed Countries 

P e r c e n t 

C o u n t r y Earl ier T F R Later T F R R e d u c t i o n 

S i n g a p o r e 6.3 1959) 1.9 1977) 70 

T a i w a n 6.5 1956) 2.5 1980) 61 

China 5.9 (1966-70) 2.6 (1977-81) 55 

H o n g K o n g 5.1 (1960) 2.4 1977) 53 

S. K o r e a 6.0 (1960) 2.9 (1976-80) 52 

Cuba 4.7 (1960-64) 2.3 1977) 52 

M a u r i t i u s 6.4 1952) 3.1 1977) 52 

P u e r t o R ico 5.0 (1950-54) 2.4 1975-79) 51 

Costa Rica 7.4 (1960) 3.8 1976) 49 

T h a i l a n d 6.6 (1965) 3.9 1979) 41 

Chile 5.3 (1955-59) 3.1 1975-79) 41 

C o l o m b i a 6.8 (1964) 4.2 1978) 38 

M a l a y s i a 6.9 (1957) 4.3 1976) 38 

Sri L a n k a 5.9 (1950-54) 3.7 (1970-74) 37 

M e x i c o 7.2 (1965) 4.7 1979) 35 

Brazi l 6.2 (1945-49) 4.3 1975-79) 31 

V e n e z u e l a 6.8 (1960-64) 4.8 1975-79) 30 

T u r k e y 6.8 (1945-49) 5.1 (1970-74) 25 

P h i l i p p i n e s 6.6 1960) 5.1 1976) 23 

D o m i n i c a n 

R e p u b l i c 6.7 (1960-64) 5.3 1975-79) 23 

India 6.2 (1951-60) 4.9 1979) 21 

T u n i s i a 7.3 (1965-66) 5.9 (1974-75) 19 

P a n a m a 5.9 (1960-64) 4.8 1975) 19 

E g y p t 6.7 (1959-60) 5.5 1975-76) 18 

P e r u 6.6 1964) 5.5 1974) 17 

I n d o n e s i a 5.5 1968) 5.0 (1977) 10 
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sharp i m p a c t o f the t r a n s f e r o f m o d e r n t e c h n o l o g y in med i c ine , sani tat ion , 

agr i cu l ture , t r a n s p o r t , and c o m m u n i c a t i o n s has b r o u g h t a m u c h m o r e 

a b r u p t r e c e n t increase in the average durat ion of life in the L D C s . The p a c e 

o f the m o r t a l i t y c o m p o n e n t o f the t rans i t i on in the L D C s is t h u s m u c h m o r e 

rapid than in any E u r o p e a n p o p u l a t i o n . In those L D C s in w h i c h the fert i l i ty 

c o m p o n e n t o f the t rans i t i on has a lready o c c u r r e d , the r e d u c t i o n in fert i l i ty 

has also b e e n at a p a c e m o r e rapid than that in E u r o p e . There are a n u m b e r 

o f p o s s i b l e r easons for the u n p r e c e d e n t e d speed o f dec l ine in the e ight L D C s 

in w h i c h the T F R has fal len by at least 50 p e r c e n t (general ly in less t h a n 20 

or 25 y e a r s ) . In m o s t of these p o p u l a t i o n s there has b e e n a v e i y rapid social 

and e c o n o m i c t r a n s f o r m a t i o n , wi th m A j o r dec l ines in morta l i ty , large 

ino16HS@s in schoo l e n r o l m e n t , and i m p r e s s i v e gains in per capita i n c o m e . A 

novel e l e m e n t absent in 19th c e n t u i y E u r o p e is fami ly p l a n n i n g 

p r o g r a m m e s , g o v e r n m e n t a l and pr ivate , wi th cl inics that o f f e r m o d e r n 

c o n t r a c e p t i v e t e c h n i q u e s more e f f e c t ive and easier to use than any f o r m s o f 

c o n t r a c e p t i o n k n o w n b e f o r e W o r l d W a r II, and other s u p p o r t i n g educat i ona l 

and i n f o r m a t i o n a l activities. 

The L D C s that have had a large and steep decl ine in fert i l i ty d i f fer 

f r o m those that have had only a m o d e s t and gradual decl ine, and f r o m those 

that have had none at all, in one or more of the f o l l o w i n g character i s t i cs : 

(1) In the rapidity and p e r v a s i v e n e s s of general social and e c o n o m i c 

p r o g r e s s , especial ly in r e d u c i n g morta l i ty and atta in ing 

un iversa l educat ion . 

(2) In the p r e s e n c e or absence of an e f f e c t i ve f ami ly p l a n n i n g 

o r g a n i z a t i o n (public , pr ivate , or b o t h ) p r o v i d i n g d i s t r ibut i on o f 

c ont racept ives , cl inics for var i ous re lated medica l services , 

i n f o r m a t i o n , and educat ion . 

(3) In the ex is tence or n o n - e x i s t e n c e of incent ives and p e n a l t i e s 

that f a v o u r couples w h o restr ict their ch i ldbear ing . 

(4) In the c ompat ib i l i t y of v o l u n t a r y dec i s ions to l imit c h i l d b e a r i n g 
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and the choice of small fami l ies wi th the general cu l ture and 

strongly held bel ie fs . 

Only the f i rst and the f o u r t h fac tors Were operat ive in the 

d e m o g r a p h i c t rans i t i on in E u r o p e . A t h o r o u g h look at E u r o p e a n e x p e r i e n c e 

has revea led that social and e c o n o m i c changes a f fec t fert i l i ty d i f f e r e n t l y in 

d i f f e r e n t cultural contexts . The absence o f fert i l i ty r e d u c t i o n in the central 

A s i a n parts o f the Soviet U n i o n suggests that in Pakistan, in the next t w o or 

three decades , attainable p r o g r e s s in health and educat i on m i g h t by itself 

b r i n g little r e d u c t i o n in the rate of ch i ldbear ing . 

In t e r m s of the evo lut i on f r o m a c o m b i n a t i o n of a high T F R and a low 

e x p e c t a t i o n of life consistent, w h i c h near zero growth to a c o m b i n a t i o n of low 

T F R and a high expec ta t i on of life wi th the same low g r o w t h po tent ia l , 

Pak i s tan has m o v e d far along the path to l onger life ( f r o m a m e a n d u r a t i o n 

of less t h a n 30 to more than 50 years ) , b u t has hardly m o v e d at all t o w a r d s 

l o w e r fert i l i ty rates. The Pakis tan Ferti l i ty Survey revea led very l ow rates o f 

c o n t r a c e p t i v e pract i ce (with only f ive p e r c e n t o f marr i ed w o m e n c u r r e n t l y 

prac t i s ing ) . A slight r e d u c t i o n in the total fert i l i ty rate has p r o b a b l y resu l t ed 

f r o m a recent increase in age at marr iage , b u t the rate r e m a i n s close to 7 

ch i ldren per w o m a n . T h e r e f o r e , t o in terpret the d e m o g r a p h i c t r a n s i t i o n as 

i m p l y i n g that e c o n o m i c d e v e l o p m e n t will soon b r i n g a l o w e r b i r th rate, and a 

rate of increase less than three percent , is u n w a r r a n t e d . 

D I S C U S S I O N 

Mr Mazahir Hamadani: P r o f e s s o r Coale, I don ' t th ink i n u s l i m cu l ture has 

b e e n against v o l u n t a r y adopt ion o f f ami ly p l a n n i n g m e a s u r e s . T h e r e may be 

t w o v i e w s w h e n p o p u l a t i o n contro l is c ons idered as a cutt ing d o w n of the 

p o p u l a t i o n , b u t fac tors such as e d u c a t i o n , indus t r ia l i za t i on and u r b a n i z a t i o n 

are c o n t r i b u t i n g to a l o w e r i n g of fert i l i ty even in the M u s l i m countr i es . 

A c c o r d i n g to Sir Roy H a r r o d ' s e c o n o m i c theory , for stable and opt imal 

e c o n o m i c g r o w t h the rate o f e c o n o m i c growth should be equal to the 

p o p u l a t i o n g r o w t h rate. Is i t not a c ont rad i c t i on that we have b e e n m a k i n g 

e f f o r t s to cut down the p o p u l a t i o n growth rather than k e e p i n g e c o n o m i c 

g r o w t h c o n s i s t e n t w i th p o p u l a t i o n g r o w t h ? 
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Prof. Coale: T o m o r r o w ' s lecture is on the e c o n o m i c e f f e c ts of p o p u l a t i o n 

growth . W i t h respect to "warranted growth" , there is a crucial d i f f e r e n c e 

b e t w e e n e c o n o m i c g r o w t h and the growth o f p o p u l a t i o n . Y o u can readi ly 

i m a g i n e nat ional i n c o m e increas ing at an annual rate of 3 p e r c e n t for ever, 

b e c a u s e as it increases , i t n e e d n ' t w e i g h a n y m o r e . A nat ional i n c o m e ten 

t imes as large m i g h t w e i g h less than the c u r r e n t nat ional i n c o m e does. 

Phys ica l p r o d u c t s of great util ity can be m a d e of t iny slivers of si l icon; they 

can get smal ler and still be more and more va luab le . But at 3 p e r c e n t c u r r e n t 

rate o f p o p u l a t i o n growth , the p o p u l a t i o n of Pakistan w o u l d be m u l t i p l i e d 32 

t imes by the end of the next c e n t u i y to reach more than t w o bi l l ion . In 230 

years the p o p u l a t i o n w o u l d be mult ip l ied by a t h o u s a n d ; there w o u l d be 80 

bi l l ion Pakistanis . I don ' t be l ieve a 3 p e r c e n t "warranted g r o w t h rate" of 

p o p u l a t i o n w o u l d stand up to critical scrutiny. In ano ther 230 y e a r s the 

p o p u l a t i o n w o u l d be 80 tri l l ion. I w o u l d not like to p r o p o s e an e c o n o m i c 

growth l o w e r than 3 percent , b u t I don ' t t h i n k there is any j u s t i f i c a t i o n for 

c o n t i n u i n g a g r o w t h rate of that, sort for the p o p u l a t i o n . In fact, it is a 

phys i ca l imposs ib i l i ty . People are not m u c h c o n c e r n e d wi th w h a t i s go ing to 

h a p p e n in 230 years , b u t it is n e v e r t h e l e s s true that a susta ined g r o w t h of 

p o p u l a t i o n is imposs ib l e . 

I have never felt that p o p u l a t i o n is the d o m i n a n t e c o n o m i c p r o b l e m , 

certainly not in the short run. If I w e r e a b e n e v o l e n t dictator and had a 

choice b e t w e e n p u t t i n g all the resources into some kind o f f ami ly p l a n n i n g 

e f for t , or all of t h e m into a sensible e c o n o m i c d e v e l o p m e n t p r o g r a m m e , I 

w o u l d choose the latter, b u t that isn 't the choice. Both p r o g r a m m e s should 

be i m p l e m e n t e d . As we say in U.N. c o n f e r e n c e s , an e f f e c t ive p o p u l a t i o n 

po l i cy is an integral par t of d e v e l o p m e n t ; it's not an alternat ive . W h a t I've 

b e e n t ry ing to say - us ing the Central As ian R e p u b l i c s as an e x a m p l e - is 

that i f e d u c a t i o n is f os tered , and so on, the b ir th rate does not a u t o m a t i c a l l y 

c ome down. At least it doesn ' t always do so. I th ink it is not i rrat ional , nor 

c o u n t e r - p r o d u c t i v e , (but the oppos i te ) to have sensible p o p u l a t i o n po l i c i es as 

well . S ingapore , at the top of the list in having r e d u c e d its fert i l i ty , has an 

e f f e c t ive f a m i l y p l a n n i n g p r o g r a m m e with all k inds of incent ives , as wel l as a 

success fu l p r o g r a m m e o f general d e v e l o p m e n t . The quest ion invo lves 

ano ther m i s u n d e r s t a n d i n g of w h a t I w o u l d advocate . I feel that, is a sensib le 
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po l i cy to make e f f e c t ive c o n t r a c e p t i o n avai lable and to have e d u c a t i o n to 

i n f o r m p e o p l e about w h a t the bes t choices are for their own w e l f a r e . W h e n I 

advocate those k inds o f th ings , I 'm not t h i n k i n g about r e d u c i n g the n u m b e r 

of peop le , j u s t the growth rate. That ' s a v e i y d i f f e r e n t th ing . I f the rate of 

c h i l d b e a r i n g in Pakis tan w e r e to be r e d u c e d in 20 years to the p o i n t w h e r e 

coup les w e r e hav ing an average n u m b e r o f chi ldren j u s t s u f f i c i e n t to rep lace 

t h e m s e l v e s , the p o p u l a t i o n o f Pakis tan w o u l d m e a n w h i l e j u s t a b o u t double . I 

t h i n k that w o u l d be bet ter than tr ip l ing or quadrup l ing . I 'm t h i n k i n g a b o u t a 

s lower g r o w t h rate, not a negat ive g r o w t h rate. 

Mrs Khalida Zaki: I am seeking f u r t h e r e laborat ion in the c o n te x t of the last 

p a r t o f y o u r lecture, w h e r e y o u m e n t i o n e d that in c o m p a r i s o n to the 

p r e m o d e r n E u r o p e a n countr ies t oday ' s deve lop ing c o u n t r i e s are p a s s i n g 

t h r o u g h a d i f f e r e n t type of p r e m o d e r n era. The quest ion is that in the 

c on tex t o f historical d e m o g r a p h i c transi t ion , how w o u l d you like to 

categor ize the deve l op ing c ountr i e s ? A n d w h a t path do they f o l l o w w h i l e 

m o v i n g t o w a r d s the low fert i l i ty and low morta l i ty va lues? I w o u l d like y o u 

to a n s w e r this quest ion especial ly wi th re f e rence to Pakistan. 

Prof. Coale: In general t erms , the d i f f e r e n c e in the Third W o r l d s i tuat ion 

t o d a y and that in E u r o p e in the 19th century is that, f i rs t of all, the 

r e d u c t i o n in mora l i ty that o c curred gradual ly in E u r o p e is o c c u r r i n g in a 

m u c h shorter t ime in the Third Wor ld . In Europe , the sanitary habi ts 

c h a n g e d v e i y slowly, and med i c ine was ine f f ec t ive . A medica l h i s tor ian said 

that it w a s n ' t until late in the 19th c e n t u i y that a E u r o p e a n i m p r o v e d his 

chances of survival by seeing a doctor, and it w a s n ' t until the 20th c e n t u r y 

that he i m p r o v e d his chances of survival by b e i n g in a hospital . The doc tors 

used to b l e e d and p u r g e their pat ients and do all k inds of t h i n g s that w e r e 

p r o b a b l y b a d for the pat i ents rather than good. The p r o g r e s s o f curat ive 

m e d i c i n e itself d idn ' t c on t r ibute very m u c h to the p r o l o n g a t i o n of l i fe until 

a fter the 1930s, wi th the c o m i n g of c h e m o t h e r a p y and ant ib iot i cs , a l t h o u g h I 

guess a lot of help c a m e f r o m earlier vacc ines . In contrast , there b e g a n in the 

1930s a p e r i o d of g e n u i n e l y sc ient i f i c med i c ine and e f f e c t i v e sc ient i f i c 

med i ca l t e c h n o l o g y wi th antibiot ics and insect ic ides , c h e m o t h e r a p y - real ly 

e x t r a o r d i n a r i l y susta ined and e f f e c t ive i m p r o v e m e n t s in med i c ine . M u c h 
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research w a s d irected to tropical med i c ine ; there has b e e n a w o r l d w i d e 

in te rnat i ona l d e v e l o p m e n t o f e f f e c t ive p r e v e n t i v e and curat ive m e d i c i n e that 

can be i m p o r t e d at fairly low cost. The mor ta l i ty p a r t of the t r a n s i t i o n in 

morta l i ty can be r e d u c e d does depend on genera l social p r o g r e s s . That 

means that the high g r o w t h rate that gradual ly d e v e l o p e d in E u r o p e (never 

as rapid as g r o w t h in the Third W o r l d now) c a m e about t h r o u g h the gradual 

i n t r o d u c t i o n o f l ower mortal i ty . The c u r r e n t s i tuat ion and p r o s p e c t s o f the 

L D C s i n c l u d e ser ious impl i ca t i ons o f rapid growth , p rec i se ly b e c a u s e i t is 

more rapid than that in 19th century E u r o p e . T h e r e m a y be a c o r r e s p o n d i n g 

d i f f e r e n c e in the pace of r educ t i on in ferti l i ty . T h e r e is a poss ib i l i ty of a m o r e 

rapid i n t r o d u c t i o n o f the decl ine o f fert i l i ty t h r o u g h m o d e r n c o m m u n i c a -

Thio poss ib i l i ty may be the hardes t to realize, not in Pakis tan , b u t in 

Tropica l A f r i c a . In the Pakistan Ferti l i ty Survey, nearly 50 p e r c e n t o f w o m e n 

w h o had 3 ch i ldren said they w a n t e d no more , and t w o - t h i r d s o f t h o s e w h o 

had f o u r l iv ing ch i ldren said they w a n t e d no more ; so that t h e r e is at least a 

verbal e x p r e s s i o n o f an interest in hav ing f e w e r chi ldren, w h i c h suggests 

that w i th the p r o p e r k ind of educat i on and p r o v i s i o n of faci l it ies, there is a 

latent d e m a n d for reduc ing ferti l ity ih a p a r i t y - s p e c i f i c way. In Trop i ca l 

Afr i ca , in Kenya , Senegal and G h a n a , the same W o r l d Fert i l i ty S u r v e y ' s 

q u e s t i o n n a i r e s h o w s that not until 8 or 9 l iving ch i ldren do as m a n y as 50 

p e r c e n t o f the w o m e n say they w a n t no more . Wi th 8 l iving ch i ldren , m o r e 

than 50 p e r c e n t say they still w a n t more . It seems to me that it is go ing to be 

a long t ime, starting f r o m such strong att i tudes in f avour of addi t iona l 

ch i ldbear ing , b e f o r e anyth ing is l ikely to h a p p e n to the b ir th rate. K e n y a ' s 

current rate of p o p u l a t i o n increase is nearly 4 per cent . I t h i n k it i m p e d e s 

d e v e l o p m e n t i f the G N P must increase by 4 p e r c e n t eve iy year j u s t to stay 

even; b u t that is an issue I w a n t to take up t o m o r r o w . 

Dr Sultan Hashmi: P r o f e s s o r Coale, f i rst my regards , and then my 

c o m p l i m e n t s for a very i n f o r m a t i v e lecture . I f we v iew the c u r r e n t 

d e m o g r a p h i c s i tuat ion in the deve lop ing c o u n t r i e s and then look at the 

t h e o i y o f d e m o g r a p h i c transi t ion , w h i c h was deve l oped on the bas is o f the 
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d i f f e rence . N e w f o r m s o f c ont racept i on requ i re less m o t i v a t i o n to be used 

e f fec t ive ly . For example , the IUD requ i res a single inser t i on ; t h e n t h e r e 

n e e d n ' t be c o n s t a n t care and p r e c a u t i o n s taken un less i t is r e m o v e d . In 

countr i es w h e r e it is acceptable , and in m a n y it is, the use of tubal l igat ion or 

male ster i l izat ion m e a n s that f u r t h e r p r e c a u t i o n s are not needed . So the 

need for sus ta ined m o t i v a t i o n is less. Certainly it is true that e d u c a t i o n and 

g o v e r n m e n t p r o g r a m m e s can make a d i f f e rence . The c o u n t r i e s l isted in 

Table I are p r o o f that fert i l i ty can go d o w n m u c h m o r e rapidly than it did in 

any of the E u r o p e a n areas, j u s t as morta l i ty did. My c o n c e r n , espec ia l ly w i t h 

regard to Trop i ca l A f r i ca , is that there is res i s tance of one sort or a n o t h e r to 

Lhe r e d u c t i o n of ferti l i ty, inc lud ing a pro - f e r t i l i ty t rad i t i on that is p r o b a b l y 

s t ronger than i t was in m o s t o f Europe . T h e r e need to be n e w ways to speed 

ihe process , b e c a u s e I th ink the very high g r o w t h rate makes the s i tuat ion 

more acute. 

In a n s w e r to y o u r quest ion about the Central A s i a n R e p u b l i c s in 

Russ ia : I w a s n ' t c o m p a r i n g the fert i l i ty in those areas to the fert i l i ty in the 

rest o f Russ ia ; I w a s j u s t c o m m e n t i n g that their fert i l i ty is v e i y high, g iven 

their e d u c a t i o n and low morta l i ty . Cons ider the v i ew that I sense is p r e s e n t 

a m o n g m a n y p e o p l e here, that d e v e l o p m e n t is the bes t c ont racept ive . I t h i n k 

iL is going to be a long t ime b e f o r e m a n y of the areas we are ta lking a b o u t 

can hope to m a t c h the d e v e l o p m e n t level o f the Central As ian R e p u b l i c s , 

wi th 90 p e r c e n t of the w o m e n 20-29 l iterate, and a c rude death rate of a b o u t 

6 or 7 per t h o u s a n d . It is r e m a r k a b l e that so m u c h social change has taken 

place w i t h o u t fert i l i ty changing . I k n o w v e i y wel l that the e c o n o m i c 

cond i t i ons in t h o s e republ i cs are not as f a v o u r a b l e as those in Latv ia or 

Estonia . 

P e r h a p s one of the reasons for the m a i n t e n a n c e of h igh fert i l i ty in 

Central As ia is a c o n s c i o u s res istance to the R u s s i f i c a t i o n of t h o s e 

p o p u l a t i o n s . That is, they resent the c los ing of the m o s q u e s , and they resent 

the a t tempts to t r a n s f o r m their culture, and de fens ive ly they stick to their 

old c u s t o m s . 

Mr Yasin Soomro: W h i l e descr ib ing d e m o g r a p h i c t rans i t i on , y o u cited 
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e x a m p l e s o f the fert i l i ty dec l ine in some E u r o p e a n co u n t r i e s and in the 

United . States. I th ink the real a n o m a l y is in descr ib ing the p o s t w a r b a b y 

b o o m , for w h i c h Easter l in has tried to give some exp lanat ion : that i t was the 

w o r k of the cohor ts of the 20s and the 30s, and to test that we have to w a i t 

for ano ther thirty years . I w o u l d l ike to k n o w y o u r v i e w s on the U n i t e d 

States p o s t w a r b a b y b o o m in the l ight o f the d e m o g r a p h i c t r a n s i t i o n theory . 

A n o t h e r po in t i s the r e s t a t e m e n t o f the d e m o g r a p h i c t r a n s i t i o n t h e o i y by 

Caldwel l in t e r m s of the i n t e r - g e n e r a t i o n a l f l o w of wea l th . I w o u l d like to 

k n o w how far this t h e o i y w o r k s in t e r m s o f old age security , espec ia l ly in the 

South A s i a n countr ies . 

Prof. Coale: I'll see if I can recall your quest ions and a n s w e r t h e m as b e s t I 

can. First, w i th regard to the b a b y b o o m , i t is a d e m o g r a p h i c p h e n o m e n o n 

that requ i res exp lanat ion . I feel the necess i ty to explain it b e c a u s e one of my 

early p r o f e s s i o n a l activities was to cons t ruc t the p o p u l a t i o n p r o j e c t i o n s in 

1941 for a b o o k called The Future Population of Europe and the Soviet 

Union. I f o r e s a w a c o n t i n u a t i o n of the decline of fert i l i ty in all E u r o p e a n 

countr ies . Instead, fert i l i ty rose sharply. The b a b y b o o m h a p p e n e d in E u r o p e 

as wel l . D e m o g r a p h e r s l o o k i n g at the h is tory o f the d e m o g r a p h i c t r a n s i t i o n 

up t h r o u g h the 1930s expec ted a c o n t i n u a t i o n of the decl ine, b e c a u s e the 

prac t i c e o f e f f e c t ive par i ty - re la ted control had not d i f f u s e d t h r o u g h the w h o l e 

p o p u l a t i o n . There are e l e m e n t s in the p o p u l a t i o n that had not ye t b e g u n to 

contro l ferti l i ty, and we expec ted they w o u l d . The b a b y b o o m was an 

u n e x p e c t e d p h e n o m e n o n , the k ind o f h u m i l i a t i o n that p e o p l e need once in a 

w h i l e to make t h e m realize that not every th ing is certain. But i t is not real ly 

a c ont rad i c t i on of the d e m o g r a p h i c transit ion. I say that b e c a u s e the 

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

fert i l i ty w i t h i n m a r r i a g e as a character is t i c of a h ighly m o d e r n i z e d society. 

V o l u n t a r y contro l was not a b a n d o n e d . People did not give up b i r th contro l ; 

they chose to have m o r e chi ldren. The pr inc ipal factors w e r e that m a r r i a g e 

b e c a m e earlier and m o r e universa l , the f i rs t child b e c a m e m u c h m o r e 

un iversa l , and the second also more f r e q u e n t . But the f r a c t i o n w h o w e n t 

f r o m a th ird to a f o u r t h never increased . The f r a c t i o n w h o w e n t f r o m a 

f o u r t h to a f i f th , and f r o m a f i f th to a sixth c o n t i n u e d to go down. V e r y large 

f ami l i e s did not c o m e b a c k in style. W h a t needs to be e x p l a i n e d is not a 
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return to a t rad i t i ona l society in w h i c h p e o p l e d idn ' t contro l the n u m b e r of 

chi ldren, b u t why , whi le contro l l ing , they chose v o l u n t a r i l y to have more , 

and to get m a r r i e d earl ier? Easter l in has an e x p l a n a t i o n that I th ink has 

some merit , a l though I don ' t agree that there is going to be a se l f - sUstaining 

cycle of ups and d o w n s as he suggests . On Caldwel l ' s i n t e r - g e n e r a t i o n a l 

t r a n s f e r : yes, I th ink that a r g u m e n t is sensible . It is actual ly not so very 

d i f f e r e n t f r o m the s tandard t rans i t i on t h e o i y . In fact, Notes te in said that 

chi ldren go f r o m b e i n g an asset to an expense , w h i c h can be r e p h r a s e d as 

saying that the t r a n s f e r o f i n c o m e used to be f r o m the ch i ldren to the 

parents b e c a u s e they were w o r t h m o r e than they cost, and n o w i t i s the 

other w a y around . 

W h a t do Caldwel l ' s ideas imply for South As ia? One quest ion is the 

extent to w h i c h high fert i l i ty is b a s e d on a ca l cu lat ion of how m a n y ch i ld ren 

one needs in order to have old-age support . It is an appea l ing t h e o i y . T h e r e 

has b e e n one study in Ta iwan that ver i f i ed it, in that there was a pos i t i ve 

assoc iat ion b e t w e e n the i n t e n d e d fami ly size and the s t rength o f the be l i e f 

that i t w a s the son's duty to suppor t the parents . But I 'm not sure h o w 

strong that m o t i v a t i o n is, and how explic it it is. One a n s w e r is that 

m o d e r n i z a t i o n t ends to w e a k e n this mot ive , too, b e c a u s e o f the d e v e l o p m e n t 

o f m o r e e f f e c t i ve p r o v i s i o n s for old age. P r o f e s s o r K e n n e t h B o u l d i n g was 

asked m a n y y e a r s ago w h e t h e r p e o p l e have chi ldren in order to be s u p p o r t e d 

in their old age. He repl ied that he had m a d e a study of the e c o n o m i c s of 

p h i l a n t h r o p y and generos i ty , and that as a result he did not al low h i m s e l f to 

think about h o w m u c h he had spent in raising his chi ldren. He said i t w o u l d 

be too depress ing . Then he added, ". . . and as far as my old age is c o n c e r n e d , 

I 'm d e p e n d i n g on T I A A and G R E E " . (Two facul ty r e t i r e m e n t s c h e m e s ) . 

Mr Naseem Farooqui; I have a fee l ing there is a c o n f u s i o n in the d e v e l o p i n g 
countr ies that their morta l i ty has dec l ined to such a low level that in 
a c c o r d a n c e w i t h the d e m o g r a p h i c t rans i t i on t h e o i y i t should have b e e n 
f o l l o w e d by a dec l ine in ferti l ity. K e e p i n g in v iew the p r o b l e m s of data in 
re f l ec t ing the levels and changes , i t seems that the morta l i ty dec l ine may not 
have b e e n as fast as the da ta -genera t ing agenc ies and even the i n t e r n a t i o n a l 
agenc ies have b e e n showing . I t seems that morta l i ty levels have yet to 
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decl ine to a level f r o m w h i c h a c o n s e q u e n t decl ine in fert i l i ty w o u l d f o l l ow . 

Prof. Coale: I m e n t i o n e d earlier the d i sappo int ing level l ing o f f of the dec l ine 

in morta l i ty (and the c o r r e s p o n d i n g rise in life expec tancy ) . I agree that 

morta l i ty p r o j e c t i o n s by the U.N. and W H O and others have o v e r s t a t e d the 

rise in life e x p e c t a n c y in the LDCs . As I will say t o m o r r o w , in m a k i n g 

p o p u l a t i o n p r o j e c t i o n s for India 25 years ago, I ant i c ipated a rapid inc rease 

and then a t a p e r i n g off in the expec ta t i on of life at b irth . The p o i n t is that , 

w i th a certain m i n i m a l c h a n g e in the organizat ion of society, sl ight 

i m p r o v e m e n t s in e d u c a t i o n and heal th facilities, a r e d u c t i o n in mor ta l i t y 

f r o m certain causes o f death can be rather easily attained. These poss ib i l i t i es 

have b e e n real ized and the addit ional gains are harder to make . I t h i n k that 

is the s i tuat ion that Pakis tan is in now . Unless there are f u r t h e r radical 

c h a n g e s in medica l t e c h n o l o g y , it is going to be d i f f i cu l t to raise the life 

e x p e c t a n c y m u c h above the current 52 years , or to get the death rate b e l o w 

13 or 14 per t h o u s a n d , b e c a u s e to do so w o u l d invo lve c h a n g i n g the sanitary 

habits of the publ ic , and to have e v e r y o n e use latr ines , dig wel ls , and so on. 

As a t our i s t w i th a sensit ive s t omach , I k n o w that in t rave l l ing in Pak i s tan , if 

I make a single mis take and dr ink water f r o m the p u b l i c supply , I am going 

to get sick. Bab ies have that h a p p e n to t h e m as soon as they get 

s u p p l e m e n t a r y f eed ing . There m a y be radical f u r t h e r i m p r o v e m e n t s in the 

f o r m o f new t r e a t m e n t s that c ome f r o m the f u n d a m e n t a l b i o c h e m i s t r y that 

i s j u s t now b e i n g exp lored , w h i c h might make i l lnesses caused by v i ruses as 

readi ly t reated as bac ter ia l disease. I talked to a doctor f r o m the H a r v a r d 

School o f Pub l i c Hea l th m a n y years ago w h o had w o r k e d in a j u t e mill nor th 

of Calcutta, as the c o m p a n y doctor, so to speak. W h i l e there , he had ana lyzed 

stool samples f r o m every w o r k e r . One h u n d r e d p e r c e n t had intes t ina l 

paras i tes , and the mean n u m b e r o f d i f f e r e n t paras i tes per p e r s o n was f ive. 

The m a n a g e m e n t was upse t b e c a u s e they p r o v i d e d d o r m i t o r i e s for the 

w o r k e r s wi th f lush toi lets and clean water ; b u t the w o r k e r s w e n t h o m e to 

their v i l lage over the w e e k e n d . D o u b t l e s s , a s imilar s i tuat ion exists in m a n y 

v i l lages in South As ia now. Unti l the situation is c h a n g e d or a cure is f o u n d 

for such in fec t i ons , f u r t h e r morta l i ty r e d u c t i o n will be slow. 
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P r o f e s s o r Coale 's f i rst lecture and his a n s w e r s to v a r i o u s q u e s t i o n s the t 

f o l l o w e d p r o v i d e an exce l lent expos i t i on o f the p r o c e s s o f d e m o g r a p h i c 

t rans i t i on in E u r o p e and its re levance to the p o p u l a t i o n d y n a m i c s of less 

deve loped countr ies . R e g a r d i n g the in terac t i on b e t w e e n p o p u l a t i o n and 

d e v e l o p m e n t as a f o c u s of his two lectures , P r o f e s s o r Coale se lected the 

p h e n o m e n o n o f d e m o g r a p h i c t rans i t i on and its i m p l i c a t i o n s for the c u r r e n t 

d e m o g r a p h i c p r o s p e c t s for less deve loped countr i es as the t h e m e o f his f i r s t 

l e c ture to descr ibe how d e v e l o p m e n t a f fec ts the evo lut i on of a p o p u l a t i o n . In 

the s e cond lecture , he discusses the e f f ec ts o f p o p u l a t i o n t r e n d s on 

d e v e l o p m e n t . 

The E u r o p e a n d e m o g r a p h i c transit ion, for w h i c h the stage was set by 

the Industr ia l R e v o l u t i o n , was a d e m o g r a p h i c p h e n o m e n o n w h i c h r e p l a c e d 

the p a t t e r n o f v e i y low p o p u l a t i o n growth rates, m a i n t a i n e d over c e n t u r i e s 

by high levels of b i r th and death rates, by a new type of e q u i l i b r i u m of low 

growth rates b r o u g h t into be ing with a s ign i f i cant l o w e r i n g of m o r t a l i t y and 

ferti l ity rates. This t rans i t ion , accord ing to P r o f e s s o r Coale, was in i t iated in 

the midd le o f the e ighteenth century w i t h the t e c h n i c a l b r e a k t h r o u g h 

c o m i n g as a result of the Industrial R e v o l u t i o n . This R e v o l u t i o n h e l p e d to 

b r i n g a b o u t the necessary i n f r a s t r u c t u r a l changes , such as i n c r e a s e d 

agr icul tural p r o d u c t i v i t y for e x p a n d e d f o o d supply, i m p r o v e d m e a n s o f 

t r a n s p o r t a t i o n to faci l i tate migrat ion , be t ter medical faci l i t ies and sani tat ion 

a l ongwi th p r o v i s i o n o f c l ean-water supply to i m p r o v e hea l th cond i t i ons , 

w h i c h had a rather p r o m p t r e s p o n s e in r e d u c i n g the death rates. 
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In the E u r o p e a n p r e m o d e r n era the e c o n o m i c o r g a n i z a t i o n o f re lat ive ly 

s e l f - s u f f i c i e n t agrarian c o m m u n i t i e s revo lved p r e d o m i n a n t l y a r o u n d the 

family , w h i c h e n c o u r a g e d the b e a r i n g o f more ch i ldren for s u p p o r t and 

security. In that era, there was little scope for an ind iv idua l ' s a d v a n c e m e n t 

b e c a u s e in the p e a s a n t societies of those days the fami ly as a w h o l e was a 

more secure and i m p o r t a n t social and e c o n o m i c uni t than an ind iv idual . This 

type of set-up of high morta l i ty risks was mainta ined by the cu l tura l and 

social n o r m s , re l ig ious be l ie fs , and customs . I t was, t h e r e f o r e , v e i y d i f f i c u l t 

for an indiv idual or a f ami ly to deviate f r o m their t rad i t ional e c o n o m i c and 

social role. W i t h the Industrial R e v o l u t i o n , entirely new poss ib i l i t i es o p e n e d 

up, u n d e r w h i c h fami l i es and ind iv idua ls could survive i n d e p e n d e n t l y and 

strive for their e c o n o m i c and social a d v a n c e m e n t . Thus the Industr ia l 

R e v o l u t i o n was a societal t r a n s f o r m a t i o n , f r o m t r a d i t i o n a l i s m t o w a r d s 

m o d e r n i t y , u n d e r w h i c h peop le ' gradual ly started to b r e a k away f r o m the 

p r e s s u r e s o f c o n f o r m i t y and other constra ints l inked wi th the social and 

e c o n o m i c life in the rura l -agr i cu l tura l setting. All this was to p r e p a r e 

t h e m s e l v e s for an industr ia l i zed and urban way of life w h i c h held the 

p r o m i s e o f e n h a n c i n g their e c o n o m i c and social status. The m o s t i m p o r t a n t 

f e a t u r e o f these changes , for d e m o g r a p h i c t rans i t ion was the l o w e r i n g o f the 

i n d u c e m e n t to have m a n y ch i ldren and the adopt ion of the new ideal o f 

small fami ly size. This was c o n s i d e r e d to be a r e q u i r e m e n t u n d e r the 

c h a n g e d c i r c u m s t a n c e s b e c a u s e o f the h igher social and e c o n o m i c cost o f 

rear ing of chi ldren and p r o v i d i n g t h e m for a long p e r i o d of t i m e the requis i te 

e d u c a t i o n and other skills n e e d e d for their e m p l o y m e n t . The other 

i m p o r t a n t reason for real iz ing the need for exerc i s ing contro l over 

r e p r o d u c t i o n was to nul l i fy the rapid increase in f a m i l y size, w h i c h was 

tak ing p lace due to the fal l ing of death rates. 

The decl ine in morta l i ty w h i c h p r e c e d e d the dec l ine in fert i l i ty c reated a 

lag, w h i c h resul ted in the rapid growth of p o p u l a t i o n s dur ing the n i n e t e e n t h 

and early t w e n t i e t h centur ies . Whi l e France was a m o n g the earl iest 

init iators of ferti l ity decl ine in the late 18th centu iy , in E n g l a n d and some 

other c ount r i e s fert i l i ty started to decl ine after 1870. P r o f e s s o r Coale 

m e n t i o n e d that in about half o f the E u r o p e a n p o p u l a t i o n s fert i l i ty b e g a n to 

decl ine as late as the 1890-1920 per iod . The delay in the adopt i on of small 
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fami ly n o r m s in m o s t o f the E u r o p e a n p o p u l a t i o n s was, o f course , l inked 

with the var ied t ime taken by d i f f e r e n t p o p u l a t i o n s in b r e a k i n g the age -o ld 

inertia of social and e c o n o m i c ins t i tut ions for a u n i v e r s a l a d o p t i o n of 

c ont racept i on , in spite o f . t h e fact that some f o r m s of c o n t r a c e p t i o n are 

k n o w n to have b e e n prac t i sed for centuries . 

P r o f e s s o r Coale has p o i n t e d out a surpr i s ing f e a t u r e of some se lected 

18th c e n t u i y p r e - i n d u s t r i a l p o p u l a t i o n s o f E u r o p e : the fact that their total 

ferti l ity rates w e r e j u s t above 4 . He has also given similar e x a m p l e s of p re -

industr ia l rural China (1930) and India (1906 ) w i th their respec t ive total 

ferti l ity rates as 5.5 and 6.2, a l though in their case m a r r i a g e s w e r e tak ing 

place at m u c h y o u n g e r ages. 

P r o f e s s o r Coale says that the levels of p r e m o d e r n "natural" fert i l i ty , in 

spite o f b e i n g u n a f f e c t e d by any par i ty - re la ted m e t h o d s o f restr i c t ion , w e r e 

not u n i f o r m in all the p o p u l a t i o n s . In exp la in ing the m e c h a n i s m w h i c h did 

not let their fert i l i ty levels go v e i y high even w i t h o u t the use of c o n t r a c e p t i v e 

pract i ces in w h a t e v e r f o r m they existed in t h o s e days, he gave the e x a m p l e of 

the p o p u l a t i o n s o f W e s t e r n E u r o p e w h e r e the c u s t o m s o f delayed f e m a l e age 

at marr iage and p e r m a n e n t ce l ibacy kept only half o f the f e m a l e s in 

r e p r o d u c t i v e ages exposed to the risk of ch i ld -bear ing . For the m a j o r i t y of 

the p o p u l a t i o n s in the rest o f the wor ld , w h e r e marr iage w a s near ly 

universa l and f e m a l e s were marr ied at ve iy y o u n g ages, l ike India and 

China, fert i l i ty r e m a i n e d substant ia l ly l ower than the h i g h e s t levels 

observed for some countr ies . Here the m e c h a n i s m o f res tr i c t ion was 

p r o l o n g e d by intens ive b r e a s t - f e e d i n g , pa tho log i ca l sterility due to v a r i o u s 

diseases, a b s t i n e n c e f r o m in ter course dur ing the p e r i o d o f b r e a s t - f e e d i n g or 

due to p e r i o d i c separat ion of spouses , etc. 

F r o m the above e x a m p l e s i t i s c learly impl ied that p r e m o d e r n fert i l i ty 

in m o s t o f the w o r l d p o p u l a t i o n s r e m a i n e d m u c h b e l o w the real natura l 

upper l imits w i t h o u t any del iberate e f f o r t on the par t o f the spouses to keep 

the n u m b e r of their chi ldren at any spec i f i c l imit (i.e., p a r i t y - r e l a t e d contro l 

of ferti l ity) . T h u s it was the decl ine in mortal i ty , and not so m u c h the 

already exist ing m o d e r a t e l y high ferti l ity, w h i c h s u b s e q u e n t l y led to the 
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b e g i n n i n g o f par i ty - re la ted control o f fert i l i ty in E u r o p e dur ing the t r a n s i t i o n 

p e r i o d (using w h a t e v e r m e t h o d s o f c o n t r a c e p t i o n we re avai lable at that 

t ime ) . H o w e v e r , the t e c h n i c a l a d v a n c e m e n t after the Industr ia l R e v o l u t i o n 

also led to the d e v e l o p m e n t of i m p r o v e d means of c o n t r a c e p t i o n , the 

avai labi l i ty and use of w h i c h gradual ly led to a more e f f e c t i v e fert i l i ty 

contro l . The universa l dec l ines in fertil ity, w h i c h w e r e u l t imate ly a c h i e v e d in 

the p o p u l a t i o n s of the deve l oped countr ies , we re thus a p a r i t y - r e l a t e d contro l 

of marital fert i l i ty t h r o u g h the use of a var iety of m o d e r n c o n t r a c e p t i v e s and 

also by i n d u c e d abort ions . 

The study o f fert i l i ty decl ine t h r o u g h the E u r o p e a n Fert i l i ty P r o j e c t 

s h o w e d that the change in mot iva t i on f r o m hav ing m o r e ch i ldren to a 

p r e f e r e n c e for a smal ler n u m b e r o f chi ldren t h r o u g h c o n t r a c e p t i o n c a m e 

wi th the social and e c o n o m i c t r a n s f o r m a t i o n and the gradual spread of 

k n o w l e d g e o f e f f e c t ive c ont racept ive t e c h n i q u e s . P r o f e s s o r Coale p o i n t e d out 

that the i m p o r t a n c e o f cultural factors is also s u p p o r te d by the m o r e recent 

rapid fert i l i ty decl ines of f i f ty p e r c e n t or more in some less d e v e l o p e d 

countr i es (less only in a relative sense) like S ingapore , T a i w a n , China, South 

Korea , Cuba, etc. Such u n p r e c e d e n t e d ferti l ity decl ines w e r e a c h i e v e d by a 

c o m b i n a t i o n of m a j o r increases in age at marr iage , abor t ion , and the use of 

m o d e r n c o n t r a c e p t i v e s m a d e avai lable by e f f e c t ive f a m i l y p l a n n i n g 

p r o g r a m m e s . 

In exp la in ing the i m p l i c a t i o n s o f the E u r o p e a n d e m o g r a p h i c t r a n s i t i o n 

for the less deve l oped countr ies , P r o f e s s o r Coale p o i n t e d out that morta l i ty 

dec l ines in the less d e v e l o p e d countr ies dur ing the t w e n t i e t h c e n t u i y have 

b e e n m u c h more rapid t h a n in the past, due to the c o m b i n e d i m p a c t o f the 

t r a n s f e r o f t e c h n o l o g y in medic ine , sanitation, agr icul ture , t r a n s p o r t a t i o n , 

and c o m m u n i c a t i o n s . Similarly, the decl ine o f fert i l i ty f r o m m o d e r a t e l y h igh 

to low levels has also b e e n b r o u g h t about more rapidly than in the past . 

P r o f e s s o r Coale, h o w e v e r , e m p h a s i z e d the role o f cu l ture in c o m b i n a t i o n 

wi th a major increase in age at marr iage , a w ide prac t i c e of m o d e r n 

c o n t r a c e p t i v e s m a d e available t h r o u g h e f f i c i en t f a m i l y p l a n n i n g 

p r o g r a m m e s , and abort ion, in susta in ing the u n p r e c e d e n t e d speed o f dec l ine 

of fert i l i ty in these countr ies . He said that in the E u r o p e a n e x p e r i e n c e the 
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d i f f e rent ia l s by cul tural var iat ions we re c learly ind icated in the i m p a c t o f 

social and e c o n o m i c changes on ferti l ity. Part i cu lar ly , there was a s trong 

cul tural i n f l u e n c e on the t ime taken by marr ied coup les for init iat ing the 

m e a s u r e s for the contro l o f ferti l ity. In this c o n n e c t i o n , he gave the e x a m p l e 

of s o m e parts of Italy, w h e r e init iat ion of c o n t r a c e p t i o n was slow b e c a u s e of 

the a d h e r e n c e by p e o p l e to the t rad i t ional Catho l i c attitudes. 

P r o f e s s o r Coale made the i m p o r t a n t p o i n t that rapid dec l ines in 

morta l i ty have t a k e n place in the less deve l oped countr i es i r respec t ive o f the 

pace of indust r ia l i za t i on , b u t such is not the case for fert i l i ty dec l ine in m a n y 

of these countr ies . In other words , the fert i l i ty r e d u c t i o n par t of the 

d e m o g r a p h i c t r a n s i t i o n in the less deve loped countr i es is still l agg ing far 

b e h i n d the mor ta l i t y part . Pakistan is a m o n g such countr ies , w h e r e life 

e x p e c t a n c y has near ly doub led b u t there is only a slight reduc t i on of ferti l i ty, 

w h i c h , p e r h a p s , has b e e n due more to recent increases in the age at 

marr iage . He h o p e d that there w o u l d be a poss ib i l i ty of a m o r e rapid dec l ine 

o f fert i l i ty in P a k i s t a n by mak ing use o f m o d e r n contracept ives , b e c a u s e the 

Pakis tan Fert i l i ty Survey (1975) shows that there is a la tent d e m a n d for 

r e d u c i n g fert i l i ty in a par i ty - spec i f i c way. He c o n s i d e r e d that a c o n s c i o u s 

cho ice of p a r i t y - r e l a t e d r e p r o d u c t i o n on the par t of couples , a f i r m rea l i za t i on 

of the l o w e r n u m b e r of chi ldren as be ing a d v a n t a g e o u s , and the avai labi l i ty 

o f e f f e c t i v e c o n t r a c e p t i v e s w e r e the p r e - r e q u i s i t e s for a sus ta ined r e d u c t i o n 

o f fert i l i ty . He m a d e the i m p o r t a n t p o i n t that e c o n o m i c d e v e l o p m e n t , as 

such, w o u l d not l o w e r the b ir th rates unless i t was a c c o m p a n i e d by an 

a p p r o p r i a t e cultural change . In this regard, P r o f e s s o r Coale also e m p h a s i z e d 

the need for a d o p t i n g a more rational att i tude t o w a r d s the cho ice of hav ing a 

lower n u m b e r o f ch i ldren w h o are be t ter educated and tra ined . By l e a r n i n g 

f r o m the e x p e r i e n c e o f those less deve loped countr i es w h e r e large and steep 

dec l ines in fert i l i ty have already taken place, the need for e f f e c t i ve f a m i l y 

p l a n n i n g p r o g r a m m e s a t the g o v e r n m e n t and n o n - g o v e r n m e n t levels and 

incent ives f a v o u r i n g a lower n u m b e r of chi ldren w e r e also suggested . 

But I b e l i e v e that whi le cultural factors m a y have c o n t r i b u t e d to the 

v e i y fast dec l ines in ferti l ity in deve lop ing countr i es - espec ial ly S ingapore , 

H o n g K o n g , T a i w a n and South K o r e a - the role of the e c o n o m i c and social 
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t r a n s f o r m a t i o n as an i m p o r t a n t factor in i n d u c i n g a p p r o p r i a t e cultural 

n o r m s should not be u n d e r e s t i m a t e d . 
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I N T R O D U C T I O N 

T o d a y I shall ta lk about a relat ion c o m p l e m e n t a r y to the one d i s c u s s e d 

yes terday . T h e n the subject was the e f f e c t s o f social and e c o n o m i c 

d e v e l o p m e n t on p o p u l a t i o n trends ; today the top i c is the e f f e c t o f p o p u l a t i o n 

charac ter i s t i c s and p o p u l a t i o n growth on d e v e l o p m e n t . The f r a m e w o r k for 

this d i s cuss i on is a study c o n d u c t e d more than t w e n t y - f i v e years ago. This 

r e s e a r c h p r o j e c t was actually started by an init iative f r o m outs ide the 

u n i v e r s i t y w h e r e I teach. 

E u g e n e Black, the p r e s i d e n t o f the Internat ional B a n k for R e c o n s t r u c -

t ion and D e v e l o p m e n t , had felt b e g i n n i n g in the early 1950s that the B a n k 

should t iy to p e r s u a d e any deve lop ing country apply ing for a loan that a 

l ower b i r th rate w o u l d i m p r o v e the likely success of its d e v e l o p m e n t p lans . I 

am not sure w h a t the bas is o f his conv ic t ion was. He asked P r o f e s s o r 

Notes te in , w h o was then the Director o f the Of f i c e o f P o p u l a t i o n R e s e a r c h , 

to wr i te a p a m p h l e t exp la in ing the advantages of l ower ferti l i ty; the B a n k 

could then use this p a m p h l e t in negot iat ing wi th its clients. N o t e s t e i n ' s rep ly 

was that there was not e n o u g h k n o w n to wr i te a sensible p a m p h l e t . I f the 

B a n k was in teres ted in hav ing a cogent s tatement , i t should s u p p o r t 

r e search to p r o v i d e a bet ter u n d e r s t a n d i n g of the e f f e c t o f p o p u l a t i o n t r e n d s 

on e c o n o m i c d e v e l o p m e n t . The B a n k then o f f e r e d t o p r o v i d e f i n a n c i a l 

s u p p o r t for j u s t such a study. 

At that t ime I had r e t u r n e d to the study of d e m o g r a p h y after a l ong 

p e r i o d of w o r k i n g on other topics , and had re jo ined the O f f i c e o f P o p u l a t i o n 
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R e s e a r c h . I was happy to address myse l f to this quest ion , w h i c h was an 

i m p o r t a n t issue at the t ime as i t is still today . An a r r a n g e m e n t w a s m a d e 

w h e r e b y I w o u l d concentra te p r i m a r i l y on the d e m o g r a p h i c aspects o f the 

re lat ion b e t w e e n p o p u l a t i o n g r o w t h and e c o n o m i c d e v e l o p m e n t . I t was 

agreed that the Of f i c e of P o p u l a t i o n R e s e a r c h w o u l d in addi t ion e m p l o y a 

qual i f i ed e c o n o m i s t to serve as a p a r t n e r in this enterpr i se . We w e r e 

f o r t u n a t e to f ind Edgar M. H o o v e r , w h o had b e e n a P r o f e s s o r o f E c o n o m i c s 

at M i c h i g a n , had served on the Pre s id e n t ' s Counci l o f E c o n o m i c A d v i s e r s in 

W a s h i n g t o n , and was p r e p a r e d to leave the g o v e r n m e n t p o s i t i o n he then 

held. He agreed to serve as the co - invest igator on the pro jec t . T o g e t h e r we 

devised a research plan, p u t it into operat ion , and in two or t h r e e years 

c o m p l e t e d the study. 

T H E C O A L E A N D H O O V E R S T U D Y 

The general p lan that we generated was a h y p o t h e t i c a l c o m p a r a t i v e 

study o f the fu ture . The hypo the t i ca l aspect was the d i f f e r e n t a s s u m p t i o n s 

we m a d e about f u t u r e p o p u l a t i o n t rends . We tr ied to m a k e the p r o j e c t 

real ist ic by b e g i n n i n g wi th actual p o p u l a t i o n s and actual e c o n o m i e s . Th e t w o 

e c o n o m i e s that we dec ided to study we re those o f India and M e x i c o , and 

these w e r e chosen b e c a u s e their p o p u l a t i o n size was very d i f f e r e n t and each 

was at a d i f f e r e n t stage of d e v e l o p m e n t in t e r m s of per capita i n c o m e and the 

rate of e c o n o m i c growth a lready achieved . Our idea was to p o s t u l a t e for each 

c o u n t i y t w o d i f f e r e n t courses o f the f u t u r e d e v e l o p m e n t o f the p o p u l a t i o n , 

and to ca lculate w h a t the d e v e l o p m e n t o f the e c o n o m y w o u l d be in these t w o 

d i f f e r e n t contexts . 

B e f o r e I descr ibe our strategy in more detail, I w o u l d l ike to say 

s o m e t h i n g about the tone o f the d iscuss ion current at the t ime we b e g a n our 

research . As is still t rue today , there we re then t w o o p p o s i n g schoo ls o f 

t h o u g h t on the impl i ca t i ons o f p o p u l a t i o n growth for e c o n o m i c d e v e l o p m e n t 

in less deve loped countr ies . One pos i t i on was that the c o n t i n u a t i o n of 

p o p u l a t i o n growth , even for a short per iod , p r o d u c e s c a l a m i t o u s e f f e c t s in 

the deve l op ing countr ies . The p e s s i m i s t s v i e w e d such c o u n t r i e s as a l ready 

s u f f e r i n g f r o m o v e r p o p u l a t i o n . They b e l i e v e d that c o n t i n u e d g r o w t h w o u l d 
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be d isastrous . The oppos i te po int o f v iew was to deny any adverse c o n s e -

q u e n c e s of p o p u l a t i o n growth and to say that the p r o b l e m s of p o v e r t y in the 

less d e v e l o p e d c ount r i e s had other or ig ins - the e f fect , for e x a m p l e , of 

c o l on ia l i sm. W h a t was n e e d e d (accord ing to this second p o i n t o f v i e w ) w a s a 

r e d i s t r i b u t i o n o f i n c o m e , an e f fec t ive e c o n o m i c plan, g o v e r n m e n t o w n e r s h i p 

of the m e a n s of p r o d u c t i o n , and so on. F r o m this pos i t i on it was felt tha t 

c o n c e r n for p o p u l a t i o n was misp laced b e c a u s e i t did not real ly cons t i tu te a 

p r o b l e m . T h e r e were debates b e t w e e n these t w o pos i t i ons , w i th ne i ther side 

l i s ten ing to the other. We dec ided to take a d i f f e r e n t approach . 

We did not t iy to show that p o p u l a t i o n g r o w t h was catastrophic , or that 

i t was not a p r o b l e m at all. R a t h e r we asked how m u c h d i f f e r e n c e i t w o u l d 

make if a p o p u l a t i o n (either of India or of M e x i c o ) , w e r e on the one hand, to 

c o n t i n u e to have an u n c h a n g i n g b ir th rate (or u n c h a n g i n g total fert i l i ty rate, 

to use the m e a s u r e that I i n t r o d u c e d yes te rday ) , and, on the other, i t w e r e to 

r e d u c e fert i l i ty by f i f t y p e r c e n t in t w e n t y - f i v e years . We w e r e not say ing 

there was going to be a ca tas t rophe i f fert i l i ty w e r e u n c h a n g e d , nor saying 

that a p a r a d i s e w o u l d be achieved i f i t w e r e r e d u c e d , b u t only t i y i n g to 

d e t e r m i n e how m u c h d i f f e r e n c e i t w o u l d make i f fert i l i ty w e r e r e d u c e d as 

o p p o s e d to m a i n t a i n e d . 

As a f u r t h e r p r e l i m i n a r y , I w a n t to repeat a po in t that I m a d e y e s t e r d a y 

and to p u s h the p o i n t to a deeper level. The po in t was that a long c o n t i n u e d 

g r o w t h of p o p u l a t i o n is imposs ib l e . Over the 100,000 years o f h u m a n life, the 

average rate o f increase was necessar i ly ve iy little d i f f e r e n t f r o m zero. Even 

a v e i y low rate (such as one per t h o u s a n d per y e a r ) w o u l d have b e e n a 

phys i ca l i m p o s s i b i l i t y . This is a general p o i n t w i th i m p l i c a t i o n s for 

c o n s i d e r i n g the f u t u r e as wel l as for analyz ing the past . I f y o u will i n d u l g e 

me, I shall i l lustrate the u n d e r l y i n g ar i thmet ic . 

The natura l l o g a r i t h m of 2 is equal to 0.693. C o n s e q u e n t l y , if r is the 

annual rate of increase in popu la t i on , and T is the n u m b e r of years dur ing 

w h i c h this g r o w t h rate prevai ls , w h e n e v e r rT is equal to 0.693, the 

p o p u l a t i o n wil l have d o u b l e d : A l ternat ive ly , the t ime for a p o p u l a t i o n to 

double is 0 . 693 / r . In Pakistan, the growth rate is about three p e r c e n t per 
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year . If we divide 0 .693 by .03 we get 23: t h e r e f o r e , the p o p u l a t i o n of 

Pak i s tan w o u l d doub le every t w e n t y - t h r e e years at the c u r r e n t rate o f 

increase . The next piece of a r i t h m e t i c is that 2 raised to the t e n t h p o w e r is 

1024, or a p p r o x i m a t e l y one t h o u s a n d . If a p o p u l a t i o n doub les ten t imes , it is 

mul t ip l i ed by a t h o u s a n d . At a g r o w t h rate of three per cent , the p o p u l a t i o n 

d o u b l e s eve iy t w e n t y - t h r e e years ; i t doub les ten t imes and is m u l t i p l i e d by a 

t h o u s a n d in 230 years , by a mil l ion in 460 years , and by a b i l l i on in 690 

years . That is a m a t h e m a t i c a l result that c a n n o t be denied . At a three 

p e r c e n t annual rate o f increase , there w o u l d be one Pakis tan i for e v e i y 

square f oo t o f the earth 's surface , inc lud ing the ocean, in f ive h u n d r e d years . 

This o f course will not happen ; the ca lcu lat ion shows that the p o p u l a t i o n of 

Pak i s tan c a n n o t grow for f ive h u n d r e d years at this rate. I t is not that such 

g r o w t h w o u l d be u n f a v o u r a b l e ; it is a phys ica l imposs ib i l i ty . In a t h o u s a n d 

years , i f a three p e r c e n t g r o w t h rate we re to cont inue , the Pak is tan i p o p u l a -

t ion w o u l d o u t w e i g h the earth. Even with e c o n o m i c mirac les , end less green 

revo lu t i ons , and l imit less new sources o f energy , the p o p u l a t i o n c a n n o t 

c o n t i n u e to grow at three p e r c e n t a year for very long. It is a phys i ca l 

imposs ib i l i t y . At three p e r c e n t annual growth , in 5,800 years the Pak is tan 

p o p u l a t i o n w o u l d exceed the total n u m b e r o f a toms in the u n i v e r s e , a s s u m -

ing it cons is ts of a tr i l l ion galaxies, each conta in ing a tr i l l ion stars 100 t i m e s 

as big as the sun. 

To repeat : in the l ong run, either the b i r th rate wil l c ome d o w n or the 

death rate will go up. I f y o u are o p p o s e d to one o u t c o m e you m u s t be pre -

p a r e d to accept the other (in the long run) . The expec ta t i on of life at b i r th of 

m o r e than 70 y e a r s now attainable under f a v o u r a b l e c o n d i t i o n s can be m a i n -

ta ined in the long run only i f c oup les have an average of a little m o r e t h a n 

t w o ch i ldren . 

That, h o w e v e r , is the case in the long run. One cannot say that a g r o w t h 

rate close to zero is essential in the short run; it was in the fair ly short run of 

30 y e a r s that H o o v e r and I e x a m i n e d a l ternat ive p r o s p e c t s . Our i n t e n t i o n 

was not to p r e d i c t the f u t u r e course o f fert i l i ty b u t m e r e l y to suppose , on the 

one hand , that fert i l i ty w o u l d remain constant , and to suppose , on the other 

hand, that i t w o u l d fall by 50 p e r c e n t in t w e n t y - f i v e years . T h o s e a l t e rnat ive 
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s u p p o s i t i o n s or assumpt ions , about fert i l i ty w e r e c o m b i n e d wi th a b e s t 

es t imate o f w h a t was l ikely to happen to morta l i ty in order to genera te f r o m 

the initial p o p u l a t i o n r e c o r d e d in a census the p r o j e c t e d f u t u r e p o p u l a t i o n , 

i n c l u d i n g its age c o m p o s i t i o n . We m a d e a single es t imate of h o w m o r t a l i t y 

w o u l d change , as real ist ic an est imate as we could construct . 

I wil l d igress to descr ibe the bas is of our morta l i ty a s s u m p t i o n s . The 

mor ta l i ty p r o j e c t i o n s are re levant to the d i s cuss ion y e s t e r d a y o f the l eve l l ing 

off o f the increase in life e x p e c t a n c y in Pakistan. We f o r e s a w j u s t such a 

s l owing d o w n of morta l i ty r e d u c t i o n in our p r o j e c t i o n for India. In e s t i m a t i n g 

the l ikely f u t u r e course of morta l i ty in India, we b e g a n with a ca l cu la t ion of 

the a p p r o x i m a t e expec ta t i on of life at b i r th at the t ime of the m o s t recent 

Census, in 1951. We a s s u m e d that after that date morta l i ty in India w o u l d 

he a f f e c t e d by the n a t i o n w i d e ant i -malar ia l c a m p a i g n that was b e i n g i m p l e -

m e n t e d as par t of the First and S e c o n d F ive -Year p l a n s in India. For 

gu idance on what, e f f ec t on mortal i ty that ant i -malar ia l c a m p a i g n m i g h t 

have, we e x a m i n e d the i m p a c t o f the ant i -malar ia l c a m p a i g n that had taken 

p lace in Sri L a n k a f r o m 1946 to 1950. This c a m p a i g n p layed a big p a r t in the 

50 p e r c e n t r e d u c t i o n of the death rate that o c c u r r e d in Sri L a n k a in only 

three years . By c o m p a r i n g the ex tent o f morta l i ty r e d u c t i o n in Sri L a n k a 

with the p r e v a l e n c e o f malaria, p r o v i n c e by p r o v i n c e , b e f o r e the c a m p a i g n , 

we e s t i m a t e d w h a t the i m p a c t o f the c a m p a i g n had b e e n . T h e n we a s s u m e d 

that in a decade the e f f e c t of contro l l ing malar ia on morta l i ty in India in 

every region, sub jec t to e n d e m i c malaria, w o u l d be the same as the e f f e c t had 

b e e n in Sri Lanka . We also p o s t u l a t e d a r e d u c t i o n in morta l i ty f r o m other 

k inds o f p u b l i c health c a m p a i g n s by e x a m i n i n g the e f f e c t o f such c a m p a i g n s 

in o ther l ow i n c o m e countr ies , w h e r e they had b e e n i m p l e m e n t e d . In this 

way we m a d e an est imate , part ial ly based on empir i ca l e v i d e n c e of the 

r e d u c t i o n in morta l i ty , that could be expec ted in India in the 20 y e a r s 

b e g i n n i n g in 1951. On the bas is of our d i scuss ions wi th p u b l i c hea l th 

experts , b o t h in India and e l sewhere , we c o n c l u d e d that f u r t h e r r e d u c t i o n s 

in morta l i ty after 1970 m i g h t be hard to achieve . We e s t i m a t e d a m o r e 

gradual in c rease in life expec tancy after 1970, in the be l i e f that the easier 

m e a s u r e s , such as i n n o c u l a t i o n s and the r e d u c t i o n of malar ia and p l a g u e by 

insect i c ides , w o u l d have had their e f f ec t by then. These i m p r o v e m e n t s could 
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be ach ieved at a low cost and wi th a m o d e s t i n f r a s t r u c t u r e , b u t f u r t h e r 

i m p r o v e m e n t s w o u l d requ i re changes in the sanitary habi ts o f the p o p u l a -

t ion, w h i c h we t h o u g h t w o u l d be m u c h s lower coming ; so we p o s t u l a t e d a 

rise in life e x p e c t a n c y that w o u l d level off. The expec ta t i on of life f or India in 

1951 was a p p r o x i m a t e l y 32 years . We es t imated that by the 1970s i t w o u l d 

rise to 52 years and s u b s e q u e n t l y increase only very slowly. 

On the other hand, in M e x i c o the expec ta t i on of life was a l ready 55 

years in the m i d - 1 9 5 0 s , h igher than we t h o u g h t i t was going to be in India by 

1980. In M e x i c o a w h o l l y d i f f e r e n t tact ic was used in e s t i m a t i n g the f u t u r e 

t r e n d of morta l i ty . We l ooked at the rise in life e x p e c t a n c y typ i ca l ly f r o m 

b e f o r e W o r l d W a r II until the early 1950s, or f r o m the late 1940s unti l the 

m i d - 1 9 5 0 s , in countr i es in w h i c h morta l i ty was accurate ly r e c o r d e d . We then 

e x a m i n e d the re lat ion b e t w e e n the average annual in c rease in l i fe expec t -

ancy and the level of l i fe expec tancy . There was a v e i y close corre la t i on . The 

h igher the life expec tancy , the m o r e s lowly i t rose; and the l o w e r the life 

e x p e c t a n c y , the more rapidly i t rose. The relat ion b e t w e e n the annua l 

in c rease in life e x p e c t a n c y and the level was l inear. This l inear re lat ion 

b e t w e e n the rate of increase and the level of expec ta t i on of l i fe i m p l i e s a 

single genera l p a t h along w h i c h the expec ta t i on of life rises. 

The general f o r m of this path is that i t rises steeply w h e n the e x p e c t a -

t ion of life is low, and has a m o r e gradual slope as life e x p e c t a n c y increases . 

The a s s u m p t i o n of a l inear re lat ion b e t w e e n the level and the s lope i m p l i e s 

that u l t i m a t e l y the slope b e c o m e s zero, de f in ing the u p p e r l imi t or u p p e r 

a s y m p t o t e of the curve. The u p p e r l imit so d e t e r m i n e d is 84 y e a r s for 

f e m a l e s and 76 for males . These still seem sensible e s t imates of the e x p e c t a -

t ion o f life that m i g h t be r e a c h e d in the next few decades in Japan , W e s t e r n 

E u r o p e , or New Zealand. 

This general re lat ion p r o v i d e s a v e i y easy w a y of m a k i n g a p r o j e c t i o n of 

mor ta l i t y b e c a u s e it p o s t u l a t e s a quas i -un iversa l curve of i n c r e a s i n g life 

e x p e c t a n c y . All we had to do was to d e t e r m i n e w h e r e M e x i c o lay on the 

curve in 1955; we could then a s s u m e that its expectat ion of life c o n t i n u e d to 

rise along the s tandard curve for the next 25 or 30 years . M e x i c o w a s m u c h 
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far ther a long in general social and e c o n o m i c d e v e l o p m e n t t h a n India, and in 

par t i cu lar was m u c h farther along in its i m p r o v e m e n t in morta l i ty . We felt, 

that i t w o u l d c o n t i n u e to f o l l ow the t ime p a t h o f increas ing life e x p e c t a n c y 

that had c h a r a c t e r i z e d the recent history o f the m o r e d e v e l o p e d co u n t r i e s as 

they cap i ta l i zed on the sc ient i f i c i m p r o v e m e n t s in m e d i c i n e that had 

o c c u r r e d b e t w e e n the 1930s and the 1950s. 

We c o m b i n e d a u n i f o r m a s s u m p t i o n about the expec ted i m p r o v e m e n t 

in morta l i ty w i t h t w o alternative, total ly arbitrary, a s s u m p t i o n s that fert i l i ty 

w o u l d r e m a i n c o n s t a n t or i t w o u l d be cut in ha l f 

H o w did we use these a s s u m p t i o n s for p o p u l a t i o n p r o j e c t i o n s to 

i l luminate the re lat ion b e t w e e n p o p u l a t i o n g r o w t h and d e v e l o p m e n t ? For 

s impl ic i ty , I shall c o n c e n t r a t e on India. The ca lculated f u t u r e evo lu t i on of the 

Indian p o p u l a t i o n u n d e r these t w o d i f f e r e n t a s s u m p t i o n s p r o v i d e d m o r e 

than the mere p r o j e c t e d increase in the total size of the p o p u l a t i o n ; i t also 

generated a l ternat ive age d istr ibut ions . In fact, the d i f f e r e n c e in age 

d is tr ibut ion is a ma jor f ea ture of the a l ternat ive p r o j e c t i o n s . Since the 

morta l i ty a s s u m p t i o n s are the same, after 30 years the p o p u l a t i o n over 30 is 

exactly the same in the t w o pro jec t i ons . The only d i f f e r e n c e b e t w e e n the t w o 

is in the n u m b e r of p e r s o n s under 30. B e c a u s e fert i l i ty is the same at the 

outset and then diverges cont inuous ly , the pr inc ipa l d i f f e r e n c e in the 

p r o j e c t e d p o p u l a t i o n s at the end of 30 years is in the child p o p u l a t i o n . A f t e r 

30 years , one p o p u l a t i o n has a b i r th rate half as h igh as the other , so it is 

p r o d u c i n g no more than half as m a n y ch i ldren (actually less t h a n that 

b e c a u s e o f s o m e w h a t f e w e r mothers ) . The age c o m p o s i t i o n a l d i f f e r e n c e i s 

crucial. T h e r e are f e w e r ch i ldren in the low fert i l i ty p o p u l a t i o n , not m u c h 

d i f f e r e n c e in the n u m b e r of adults, and no d i f f e r e n c e over 30. One i m p l i c a -

tion of these p r o j e c t i o n s is that during the f i rs t 30 years there w o u l d be no 

c o n s e q u e n t i a l d i f f e r e n c e in the size o f the labour force b e t w e e n the t w o 

p o p u l a t i o n s - a large d i f f e r e n c e .develops in the long run b u t not over the 

f irst 30-year per i od . In the pro j e c t ed popu la t i ons , in the 30th year t h e r e are 9 

p e r c e n t m o r e p e r s o n s in the age range f r o m 15 to 64 in the high fert i l i ty 

p o p u l a t i o n . It is not fu l ly accurate to say that there is no d i f f e r e n c e after 30 

years in the p r o j e c t e d n u m b e r o f p e r s o n s b e t w e e n 15 and 64. H o w e v e r , this 
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nine p e r c e n t d i f f e r e n c e w o u l d be o f f se t by the greater avai labi l i ty o f w o m e n 

for p a r t i c i p a t i o n in the labour force . That is, in the p r o j e c t e d low fert i l i ty 

p o p u l a t i o n w h e r e there are 9 p e r c e n t f e w e r peop le 15-to-64, the w o m e n 

w o u l d at that t ime be having only half as m a n y chi ldren. I f t h e r e is any 

d e m a n d for m o r e p e r s o n s in the labour force , there w o u l d be a greater 

supply of w o m e n to help meet that demand . In our e c o n o m i c analys is over 

that f i r s t 30-year per iod , we, t h e r e f o r e , i gnored the slight p r o j e c t e d d i f f e r e n c e 

in the n u m b e r of p e r s o n s of l a b o u r - f o r c e age. 

T h e r e is no reason for s u p p o s i n g any d i f f e r e n c e s in natura l r e s o u r c e s -

the land, minera ls , and other r e s o u r c e s avai lable for use w o u l d be the same. 

In a s imple aggregate neoc lass i ca l analysis of an e c o n o m y , the t h r e e fac tors 

of p r o d u c t i o n are land, l a b o u r and capital. The supply of l a b o u r is not 

c o n s e q u e n t i a l l y d i f f erent ; the land and other resources are no d i f f e r e n t . But 

w h a t about capital? The quest ion is w h a t d i f f e r e n c e w o u l d i t m a k e to the 

capac i ty o f the e c o n o m y to generate addit ional capital, w h e t h e r fert i l i ty w e r e 

r e d u c e d or not. It is easier for an e c o n o m y with f e w e r d e p e n d e n t s (i.e., the 

e c o n o m y assoc iated with the low fert i l i ty p o p u l a t i o n ) to m o b i l i z e savings, or 

t o divert r e s o u r c e s f r o m c o n s u m p t i o n into i n v e s t m e n t . Wi th the same l a b o u r 

f o rce and the same land, the quest ion is, how m u c h nat iona l o u t p u t cou ld be 

w i t h h e l d f r o m c o n s u m p t i o n and added to i n v e s t m e n t ? I f t h e r e are f e w e r 

c la imants ( c o n s u m e r s ) , i t should be poss ib le to mobi l i ze a larger f r a c t i o n of 

the gross nat ional p r o d u c t each year . We used an aggregate e c o n o m i c model , 

in w h i c h i t was a s s u m e d that the i n c r e m e n t in savings per e q u i v a l e n t adult 

c o n s u m e r w o u l d be p r o p o r t i o n a l t o the increase in per c o n s u m e r i n c o m e . 

That is, we invoked a cons tant marginal p r o p e n s i t y to c o n s u m e on a per 

c o n s u m e r basis . On the a s s u m p t i o n that the increase in savings per 

c o n s u m e r w o u l d be p r o p o r t i o n a l to the increase in income , we e s t i m a t e d the 

inves tab le f u n d s that w o u l d be generated . We also a l lowed for d i f f e r e n c e s in 

the p r o d u c t i v i t y of capital i n v e s t m e n t s that arise b e c a u s e some of the capital 

i n v e s t m e n t is used for social overhead p u r p o s e s , i.e., for h o u s i n g , educat i on , 

health e x p e n d i t u r e s , and so on. These out lays are p r o d u c t i v e b u t at a l o w e r 

level of p roduc t iv i ty , or wi th a delayed e f fect . For example , i n v e s t m e n t in 

educa t i on may be an essential l o n g - r u n i n v e s t m e n t , b u t i t takes a w h i l e for 

e d u c a t e d p r i m a r y school s tudents to increase overall p r o d u c t i v i t y , b e c a u s e o f 
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the interval b e f o r e they enter f ru i t fu l e m p l o y m e n t . M a k i n g a l l o w a n c e for 

d i f f e r e n c e s in the savings rate and in the p r o d u c t i v i t y of capital, d e p e n d i n g 

on the n u m b e r of d e p e n d e n t s that had to be suppor ted , we came to a c o n c l u -

sion w h i c h was at f i rst a surprise: that the e c o n o m y in w h i c h the b i r th rate 

had b e e n r e d u c e d w o u l d have a larger increase over this 30-year p e r i o d in 

gross nat iona l p r o d u c t than the p o p u l a t i o n that did not reduce its fert i l i ty ; 

not on a per capita basis , b u t in the aggregate , w i th same l a b o u r force , the 

same r e s o u r c e s , and a slightly h igher i n v e s t m e n t level. On a per c o n s u m e r 

basis, the d i f f e r e n c e was substantial not astonish ing , b u t substant ia l . 

That was our bas i c calculat ion, us ing the same a s s u m p t i o n s about 

c a p i t a l - o u t p u t ratios, u n i f o r m a s s u m p t i o n s about a savings f u n c t i o n , and 

sensible a s s u m p t i o n s - we t h o u g h t - about the al locat ion of capital. P u t t i n g 

this t o g e t h e r in a s imple H a r r o d - D o m a r mode l for the g r o w t h of the 

e c o n o m y , we c a m e to a conc lus ion that surpr ised us: tha t the g r o w t h in 

nat ional p r o d u c t w o u l d be s o m e w h a t greater in the p o p u l a t i o n that r e d u c e d 

its fert i l i ty . I has ten to add that this c o n c l u s i o n holds only for the f i rst 30 

years . Going b e y o n d that, w h e r e a l l owance must be made for the greater 

increase in the labour force , i t is no longer true that the aggregate o u t p u t is 

greater in the l ow- fer t i l i ty popu la t i on . 

The pr inc ipa l result of our analysis can be s u m m a r i z e d as f o l l ows : 

Over a 30-year per iod , there is a s o m e w h a t greater increase in the 

aggregate o u t p u t with reduced fertil ity, and substant ia l ly f e w e r c o n s u m e r s 

to divide the output . We did not s u m m a r i z e our ca l cu lat ions on a per capita 

bas is b e c a u s e that w o u l d be unfa ir ly f a v o u r a b l e to the low fert i l i ty case. 

T h e r e is a substant ia l d i f f e rence in the p r o j e c t e d total p o p u l a t i o n s , b u t the 

d i f f e r e n c e is most ly chi ldren, and chi ldren do not c o n s u m e as m u c h as 

adults. We c o u n t e d each child as only half an adult c o n s u m e r and c o n v e r t e d 

ch i ldren into e q u i v a l e n t adult c o n s u m e r s with a w e i g h t of one -ha l f . We 

ca lculated the increase over the 30-year per iod in aggregate i n c o m e per 

e q u i v a l e n t adult c o n s u m e r with chi ldren c o u n t e d at 50 per cent . W i t h high 

fert i l i ty let us say that the i n c o m e per adult c o n s u m e r w o r k s out to some 

n u m b e r 'X'. Our ca lculat ions s h o w e d ( d e p e n d i n g on w h a t a s s u m p t i o n s we 
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m a d e - about cap i ta l - ou tput ratios and marginal savings rate and other 

es t imated p a r a m e t e r s ) that i f the i n c o m e per c o n s u m e r w o u l d rise to a va lue 

'X' w i th no change in ferti l ity, it w o u l d rise to 1.3 to 1.5 t imes 'X' if fert i l i ty 

w e r e r e d u c e d by 50 per cent . In other w o r d s , to take the central f i gure , there 

w o u l d be about a 40 p e r c e n t greater increase in per c o n s u m e r i n c o m e i f 

fert i l i ty w e r e r e d u c e d than i f i t we re not. 'X' was a f i g u r e that we 

d e t e r m i n e d , b u t it really was not a crucial par t of our a r g u m e n t . We did not 

f ind that 'X' was going to be less than per c o n s u m e r i n c o m e at the start, in 

the p r o j e c t i o n wi th no change in ferti l ity. Actual ly , we ca l cu lated that t h e r e 

was going to be quite a substant ia l increase in per c o n s u m e r i n c o m e over the 

next 30 years in b o t h e c o n o m i e s even i f ferti l ity did not change . But i f 

fert i l i ty w e r e reduced , the i n c o m e w o u l d be 40 p e r c e n t greater t h a n w o u l d 

o t h e r w i s e be attained. Some of our critics have r ightly said that 40 p e r c e n t is 

not a v e i y big d i f f e r e n c e - a 40 p e r c e n t i n c r e m e n t in 30 years w i t h c o m p o u n d 

interes t is not m u c h m o r e than one p e r c e n t addit ional per year . This is a 

surpr i s ing ly small d i f f e rence . T h u s we did not c o n t e n d that p o p u l a t i o n 

change is the m o s t i m p o r t a n t single e l e m e n t in d e v e l o p m e n t . In the inter -

med ia te t ime p e r s p e c t i v e of about 30 years , there is an addi t ional gain of 

about one p e r c e n t a year obta ined by reduc ing ferti l ity. S o o n e r or later 

fert i l i ty m u s t be reduced , i f morta l i ty is not to increase ; in the f i rst 

genera t i on there is a gain of about one p e r c e n t extra a year by r e d u c i n g 

fert i l i ty as o p p o s e d to not r e d u c i n g fertil ity. 

B e f o r e I see how this a r g u m e n t stands up after 25 years , I shall take 

note of some cr i t i c i sms that have b e e n made . The cr i t i c i sm that I feel is the 

m o s t cogent , and that most needs to be a c k n o w l e d g e d as correc t (at least in 

some e c o n o m i e s ) , is that in apply ing a marg ina l savings rate to inc reases in 

per c o n s u m e r i n c o m e we are, by impl i cat ion , a s s u m i n g that the source o f 

savings is w i t h i n the h o u s e h o l d s . But in some e c o n o m i e s c o r p o r a t i o n s are a 

d o m i n a n t source of savings. Savings are generated by inc reases in c o r p o r a t e 

i n c o m e rather than by increases in h o u s e h o l d i n c o m e . P e r s o n s with h igh 

i n c o m e in M e x i c o w h o might supply m u c h o f the savings a lready had low 

ferti l i ty, so changes in fami ly size w o u l d not have as large an i n f l u e n c e on 

the d e v e l o p m e n t o f savings as we pos tu lated . Note f i rs t that the m a j o r p a r t 

o f the gain in per c o n s u m e r i n c o m e comes f r o m a smal ler d e n o m i n a t o r 
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rather than a larger n u m e r a t o r . The larger n u m e r a t o r was a surpr i s ing p a r t 

o f our c o n c l u s i o n s , b u t the a r g u m e n t does not fall apart w i t h o u t that f ea ture . 

Secondly , even in M e x i c o there is a n o n - n e g l i g i b l e potent ia l for the greater 

m o b i l i z a t i o n of savings and a h igher level of i n v e s t m e n t with l ower fert i l i ty , 

even t h o u g h l o w - i n c o m e pr ivate h o u s e h o l d s may not be a major source o f 

savings. T h e r e is another e l e m e n t in the equat ion , w h i c h is the divis ion of 

the nat iona l p r o d u c t b e t w e e n savers and n o n - s a v e r s . In M e x i c o , there is 

surely c o n c e r n in the g o v e r n m e n t for the w e l f a r e o f the l o w - i n c o m e s e g m e n t 

o f the p o p u l a t i o n . I f the i m p o v e r i s h e d s e g m e n t o f the p o p u l a t i o n that 

generates v e i y little savings had twice as m a n y chi ldren, there w o u l d be a 

d ivers ion of m o r e of the national p r o d u c t to p r o v i d e a m i n i m u m level of 

l iving. A safety net to avoid the potent ia l de ter i o rat i on of l iving s tandards 

w o u l d m e a n a d ivers ion of more of the nat ional p r o d u c t to non - savers . 

A n o t h e r cr i t i c i sm is that the absence of a d i f f e r e n c e in the labour f o r ce -

b e c a u s e the p o p u l a t i o n 15-64 is only 9 p e r c e n t d i f f e r e n t and w o m e n can 

cont r ibute m o r e - ignores the cont r ibut i on to the labour f o rce of the ch i ldren 

t h e m s e l v e s . In deve lop ing countr ies , ch i ldren start he lp ing with f a r m - w o r k 

and car ing for y o u n g e r sibl ings at an early age; they do contr ibute . It is a 

v e i y p e s s i m i s t i c a r g u m e n t to a s s u m e that over the next 30 y e a r s ch i ld ren are 

going to make a major c o n t r i b u t i o n to the l a b o u r force . They are not h ighly 

p r o d u c t i v e ; and with reasonab le social p rogress , they will be in school . In 

short, i t is a l ready c o n c e d i n g that d e v e l o p m e n t is not go ing to be very 

ex tens ive if there is a large a l l owance for the c o n t r i b u t i o n of ch i ldren to 

p r o d u c t i o n . 

P R O J E C T E D E S T I M A T E S A N D A C T U A L E X P E R I E N C E 

N o w I w a n t to turn to a more c o n c e n t r a t e d look at how our analys is of 

the d e v e l o p m e n t o f the p o p u l a t i o n and the e c o n o m y in India and M e x i c o 

looks n o w that we have their actual e x p e r i e n c e over a 25-year p e r i o d to 

cons ider . First , the p o p u l a t i o n pro j e c t i ons , in wh i ch no change in fert i l i ty is 

assumed , are r e m a r k a b l y close to the actual p o p u l a t i o n change in b o t h 

countr ies , at least until the m i d - 1 9 7 0 s (see Table 2). In b o t h p o p u l a t i o n s , the 

p ro j e c t ed h igh - f e r t i l i ty p o p u l a t i o n exceeds the ex post facto e s t imate (or 
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Table 2 

Comparison of Projected Population in India and Mexico 

with Census Data or After-the-Fact UN Estimates 

Total P o p u l a t i o n (in million") 

M e x 

U N 

E s t i m a t e s 

(or Census) 

Pro j e c ted 

(Coale & 

H o o v e r ) 

India 

UN 

E s t i m a t e s 

(or Census ) 

P r o j e c t e d 

(Coale & 

H o o v e r ) 

1955 

1960 

1965 

1970 

1975 

1980 

29.7 

36.9 

43,4 

51., 2 

60.2 

68.2 

30.8 

36.1 

42.4 

50.1 

59.5 

70.9 

1956 

1961 

1966 

1971 

1976 

1981 

394 

436 

493 

548 

613 

685 

390 

430 

480 

540 

610 

002 

e n u m e r a t i o n ) only at the last date (1980 or 1981). In b o t h ins tances , t h e r e 

seems to have b e e n a substant ia l decl ine in fertil ity, in India after a b o u t 

1970, and in M e x i c o after the mid -1970s , so that p o p u l a t i o n increase f ina l ly 

fell b e l o w the high ferti l ity pro j e c t i on . Ex pdst facto e s t imates of the b i r th 

rate and death rate in India, by decade, are c o m p a r e d wi th the high fert i l i ty 

p r o j e c t e d rates in Table 3. The p r o j e c t e d b i r th rate dec l ines f r o m 44 to 40 per 

t h o u s a n d b e c a u s e the fall in morta l i ty reduces the p r o p o r t i o n o f the p o p u l a -

t ion cons i s t ing of w o m e n of c h i l d - b e a r i n g age; thus the p r o j e c t e d b ir th rate is 

r e d u c e d even t h o u g h fert i l i ty rates are a s s u m e d constant . The actual dec l ine 

in the b ir th rate f r o m the 1960s to the 1970s was greater than the p r o j e c t e d , 

b e c a u s e a r e d u c t i o n in fert i l i ty had b e g u n in the later decade. 

The accuracy of these p r o j e c t i o n s is a result of t w o f ea tures : the single 

set of e s t imates for each country of the f u t u r e evo lut i on of morta l i ty , 

i n t e n d e d to be as good an eva luat ion of p r o s p e c t s as we could make , was 

close to the actual evo lut i on of mortal i ty ; and the a s s u m p t i o n of c o n s t a n t 

ferti l i ty, i n t e n d e d only as a tactic in c ons t ruc t ing a d e m o g r a p h i c - e c o n o m i c 

mode l , also was close to the actual fert i l i ty t rend, at least for about. 20 years . 
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Table 3 

Comparison of ex p o s t facto Estimates of Birth Rates and 

Death Rates in India with Projected Rates 

Births per 

T h o u s a n d P o p u l a t i o n 

Ex post 

facto 

E s t i m a t e s Pro j e c ted 

D e a t h s by 

T h o u s a n d P o p u l a t i o n 

Ex post 

facto 

E s t i m a t e s P r o j e c t e d 

1951-1960 

1961-1970 

1971-1980 

43 

41 

36 

44 

41 

40 

24 

19 

14 

26 

19 

17 

I t w o u l d be grat i fy ing to c la im nearly p e r f e c t fores ight , b u t the fert i l i ty 

c o m p o n e n t o f these accurate p r o j e c t i o n s was not i n t e n d e d as p r e v i s i o n o f the 

f u t u r e . M o r e o v e r , any t e n d e n c y to feel grat i f ied is des t royed by the 

c o n c l u s i o n s o f our e c o n o m i c analysis. The p r o j e c t i o n that c o m e s so close to 

the actual d e v e l o p m e n t of the p o p u l a t i o n is the p r o j e c t i o n assoc ia ted wi th 

the less f a v o u r a b l e course o f e c o n o m i c progress . 

The surpr i s ing val idity o f the high fert i l i ty p o p u l a t i o n p r o j e c t i o n s 

impl ies v e i y little about the correc tness o f our e c o n o m i c a r g u m e n t . W h o l l y 

f o r t u i t o u s l y , our est imate o f the growth of G N P in India w h e n fert i l i ty was 

a s s u m e d c o n s t a n t was not very d i f f e rent f r o m the ex post facto es t imates . 

The W o r l d B a n k es t imates an annual rate of increase of G N P in India of 3.4 

p e r c e n t in the 1960s, and of 3.6 p e r c e n t ifi the 1970s; our es t imates w e r e 3.35 

and 3.4 p e r c e n t for these decades. But there are no a f t e r - t h e - f a c t data on the 

e c o n o m i c p r o g r e s s that might have b e e n made i f fert i l i ty had b e e n r e d u c e d 

by 50 p e r c e n t b e g i n n i n g in the mid -1950s . 

Let us l ook more closely at c h a n g e s in M e x i c o f r o m the 1950s to the 

early or m i d - 1 9 7 0 s . B e f o r e any large decl ine in fertil ity, social and e c o n o m i c 

p r o g r e s s was r e m a r k a b l e . 
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In Table 4, se lected data show aspects of the g r o w t h of the M e x i c a n 

p o p u l a t i o n and social and e c o n o m i c p r o g r e s s in M e x i c o . The inc rease in the 

p o p u l a t i o n 6 - t o - 1 4 - the s choo l -age p o p u l a t i o n - was even greater t h a n the 

increase in the total p o p u l a t i o n . The n u m b e r o f ch i ldren a t t e n d in g school 

was mul t ip l i ed by 3.56 in a t w e n t y - y e a r per i od - an e x t r a o r d i n a r y increase . 

The p e r c e n t a t tend ing rose f r o m 37.5 to 64.4. T h e r e was also a large inc rease 

in the l i terate p o p u l a t i o n and a big reduc t i on in the p r o p o r t i o n of i l l i terates. 

Table 4 

Selected Changes in 20 Years from the 1950s to the 1970s in Mexico 

1970s F i g u r e / 

1950s 1970s F igure 

20 Y e a r s 

Ear l i er 

Dates 

Used 

Total P o p u l a t i o n 29.7 Mi l l ion 60.2 Mi l l ion 2.03 1955 - 1975 

P o p u l a t i o n 6 - 1 4 6.0 Mil l ion 12.4 Mil l ion 2.07 1950 - 1970 

A t t e n d i n g School 2.25 Mi l l ion 8.01 Mi l l ion 3.56 1950 - 1970 

P e r c e n t A t t e n d i n g 37.5 64.4 1.72 1950 - 1970 

Li terate , A g e s 6+ 11.8 Mi l l ion 27.5 Mil l ion 2.34 1950 - 1970 

P e r c e n t L i terate 56.8 71.7 1.26 1950 - 1970 

U r b a n P o p u l a t i o n 11.0 Mi l l i on 28.4 Mi l l i on 2.58 1950 - 1970 

P e r c e n t U r b a n 42.6 58.8 1.38 1950 - 1970 

E x p e c t a t i o n o f Li fe 

at Bir th 48.1 Years 61.4 Years 1,27 1951 - 1970 

G r o w t h in I n c o m e at 

C o n s t a n t Prices 3.69 1955 1975 

I n c o m e per Capita 1.89 1955 1975 

Source: Populat ion data inc luding school attendance, urban populat ion , and l iteracy f r o m 
Mexican censuses of 1950 and 1970; expectation of life at birth in 1951 and 1970 
f r o m the Uni ted Nations Demographic Yearbook for 1966 and 1973; growth in 
income calculated f r om the United Nations (Depar tment of E c o n o m i c and Social 
Af fa irs , Statistical Off ice) , Yearbook of National Accounts Statistics 1963, 1972, and 
1975. 

The p o p u l a t i o n is now 60 p e r c e n t urban . The expec ta t i on of life rose to 61.4 

years by 1970, and is above 65 now. A m o s t r e m a r k a b l e f i g u r e is mul t ip l i ca -





78 

no r e d u c t i o n in ferti l ity, there has b e e n a great increase in the n u m b e r of 

chi ldren, not only as a p r o p o r t i o n of the p o p u l a t i o n b u t per fami ly . H i s t o r i -

cally in M e x i c o , as in other h i g h - m o r t a l i t y p o p u l a t i o n s , a l t h o u g h m o r e t h a n 

six ch i ldren w e r e b o r n on the average, only three or f o u r surv ived to be 

adults. N o w f ive or six are surviv ing. Chi ldren are g r o w i n g up in c r o w d e d 

h o u s e h o l d s . I f fert i l i ty had b e e n reduced , they w o u l d have had b e t t e r 

h o u s i n g and be t ter care f r o m their parents , in addit ion to b e t t e r educat i on . 

T h e r e have b e e n p s y c h o l o g i c a l studies s h o w i n g that even w h e n all ch i ldren 

w h o c o m e f r o m large fami l ies , after mak ing all a l l owances for s o c i o - e c o n o m i c 

d i f f e r e n c e s . The reason is that a f irst child, or one b o r n after a substant ia l 

interval , has more e x p o s u r e to adult c o m p a n y and less to o ther ch i ldren . 

Such ch i ldren are more accu l turated to adult th ink ing and to r ead ing m o r e 

rapidly than others. 

W i t h l ower ferti l ity, chi ldren w o u l d have gained m a n y advantages , b u t 

the m o s t salient advantage w o u l d be the p r o s p e c t s they w o u l d face. H a d 

there b e e n 50 p e r c e n t l ower ferti l ity, the smal ler n u m b e r o f ch i ld ren w o u l d 

have had m u c h be t ter p r o s p e c t s t h a n do the current large n u m b e r . 

That leads to a p o i n t of general i m p o r t a n c e : a f e a t u r e of d e m o g r a p h y 

k n o w n as the m o m e n t u m of p o p u l a t i o n growth . A fall in fert i l i ty b e g a n in 

M e x i c o in the m i d - 1 9 7 0 s . The fact that i t had not h a p p e n e d b e f o r e 1975 

m e a n t that in 1975 Mex i co , w i t h o u t any substant ia l doubt , could l ook 

f o r w a r d , to a l a b o u r f o rce m o r e than twice as big t w e n t y years later. In o ther 

w o r d s , by 1995 the labour f o rce in M e x i c o is going to be m o r e than twice as 

big as it was in 1975. The f u t u r e course of the b i r th rate wil l not a f f e c t the 

o u t c o m e so soon ; m o s t o f the 1995 labour f o rce has already b e e n b o r n . That 

i s the m o m e n t u m o f p o p u l a t i o n growth . W h e n t h e r e i s a v e i y large n u m b e r 

of y o u n g peop le , they are going to grow up to be a v e i y large n u m b e r of 

Such a great additional growth in the labour force is a difficult prospect. 
The Mexican economy, in spite of its remarkable progress, has done better in 
increasing output than it has in increasing employment. There is a severe 
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p r o b l e m of under-employment and unemployment now. There is no possible 

way of providing twice as many productive jobs in twenty years, but twice as 

many jobs will be needed because Mexico did not reduce its fertility twenty 

years ago. The employment prospects for the children that were born during 

a period of sustained fertility are a lot worse than they would be if fertility 

In the LDCs as a whole the record of providing increased productive 
employment is not as good as the record of raising aggregate output. The 
reason is technological. The ways in which output can be raised involve the 
increasing use of modern technology, and modern technology makes a lesser 
demand per unit of output for labour than traditional technology does. I 
remember a particularly vivid example. Twenty-five years ago 1 talked to a 
consultant with Aramco, the oil company that at that time had an agreement 
with Saudi Arabia and other countries for the extraction of oil, before its 
nationalization. He told me that, the oil company had made a contract with 
an engineering firm to design a large new refinery for Saudi Arabia. The 
design was for a fully automated plant.; a handful of workers were enough to 
operate the big refineiy. The company went back to the designers and said: 
"You don't realize that we want a plant for an economy that has relatively 
low wages and high levels of under-employment. It would be better to have a 
design that made more intensive use of labour. Labour is not as expensive as 
it is in the United States, for which this design would be suitable." The 
designers took it back. Later they said: "If labour were free, this would still 
be the most efficient design. It is cheaper to run oil through this refineiy 
with everything automated than it is to have one man at every valve. In tact, 
the output would be less if there were one man at every valve." 

That is an extreme example, but the Green Revolution provides others. 

For instance, one of the advantages of the new crop varieties is that they 

require less accumulated sunshine to ripen. It is possible to have two crops 

where there used to he only one. The ground has to be cultivated in a very 

short time between the crops; it can be done only with mechanization. To 

realize the advantage of two crops one must mechanize and use fewer 

workers. There is a tremendous increase in output, but not much use for 
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addit ional labour . The same th ing h a p p e n s in text i le mills. A g a i n , an 

a u t o m a t e d texti le mill is more e f f i c i e n t than one that uses a lot of h a n d 

l a b o u r ; i t p r o d u c e s more text i le per unit of dollars, or rupees . 

T h e r e is a general p r o b l e m of real iz ing the poss ib i l i t i es for i n c r e a s e d 

output . The general p r o b l e m is that i t does not create as m u c h addi t iona l 

e m p l o y m e n t as it does addit ional output . W h e n there is a d o u b l i n g of the 

l a b o u r f o rce in the next t w e n t y years - inevi table in M e x i c o - that wil l create 

v e i y ser ious p r o b l e m s for e c o n o m i c p l a n n e r s t o p r o v i d e a d e q u a t e 

e m p l o y m e n t . It w o u l d certainly be a lot more f a v o u r a b l e p r o s p e c t i f the 

increase was going to be only about 60 p e r c e n t in t w e n t y years , as i t w o u l d 

have b e e n i f fert i l i ty had b e e n reduced . 

N o w a f u r t h e r p o i n t about the m o m e n t u m o f p o p u l a t i o n g r o w t h and 

how it arises. S u p p o s e a c o u n t r y has dec ided to r e d u c e the b i r th rate and 

r e d u c e the p o p u l a t i o n growth to zero. S u p p o s e it sets as a targe t an 

i m m e d i a t e r e d u c t i o n o f ch i ld -bear ing to the po in t that the n u m b e r o f 

ch i ldren b o r n per couple w o u l d be the 2.1 or 2.2 on the average - the 

n u m b e r n e c e s s a i y for each parenta l couple t o rep lace t h e m s e l v e s , w i th 

a l l o w a n c e for low morta l i ty . E v e r y couple w o u l d have the n u m b e r o f 

ch i ldren that in the l ong run w o u l d p r o d u c e a s tat ionary p o p u l a t i o n . I f such 

a po l i cy w e r e i m p l e m e n t e d i m m e d i a t e l y , a high fert i l i ty p o p u l a t i o n w o u l d 

still increase by about 50 per cent . W h y ? B e c a u s e the large n u m b e r o f 

ch i ldren u n d e r t w e n t y , w h o had b e e n generated during the p r e v i o u s p e r i o d 

o f h igh fert i l i ty , w o u l d in due t ime b e c o m e p a r e n t s and rep lace t h e m s e l v e s . 

The size of the f u t u r e p o p u l a t i o n is not d e t e r m i n e d by the c u r r e n t size of the 

p o p u l a t i o n ; i t is d e t e r m i n e d by the size of the y o u n g genera t i on yet to enter 

the p e r i o d o f ch i ld -bear ing . That i s p o p u l a t i o n m o m e n t u m . I t i s m o m e n t u m 

b e c a u s e pas t g r o w t h generates f u t u r e growth , even after the f o o t i s t a k e n of f 

the acce lerator . To b r i n g a train to a stop, the b r a k e s must be appl ied wel l in 

advance . I f the b r a k e s are not applied well in advance , b u i l d i n g a b r i c k wall 

across the t racks is not a r emedy . The train has m o m e n t u m and c a n n o t 

safely he s topped in a hurry . 

P r o v i s i o n of adequate e m p l o y m e n t is h a n d i c a p p e d by the initial sectoral 
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division of the labour force. Suppose the proportion of the labour force in 

agriculture in Pakistan is 60 percent. Set the current labour force equal to 

100, 60 in agriculture and 40 in the non-agricultural sector. Now consider 

the situation in another 23 years. The total labour force will double to 200; 

suppose 60 are still in agriculture - there would then have to be 140 in the 

non-agricultural sector, an increase by 3.5 t imes in 23 years, or an annual 

rate of increase of about 5.4 percent. 

The assumption of no increase in the labour force in agriculture is 

justifiable on grounds of sensible development strategy. No agricultural 

economists would contend that more workers are needed in Pakistan agri-

culture, where the present labour force is under-employed. The history of 

more developed economies shows that as national product and agricultural 

output increase, the labour force in agriculture diminishes, not only as a 

proportion of the total, but also in absolute numbers. In the United States 

today, the proportion of the labour force in agriculture is a mere three 

percent. There are more teachers than farmers, yet the United States is 

exporting grain all over the world. With modern technology agriculture is 

veiy productive; and with only a modest adaptation of modern techniques, 

Pakistan would employ fewer hands in agriculture, not more, a generation 

hence. 

Thus the calculation I made a little earlier of a labour force of 100 today 

(60 An agriculture and 40 in non-agricultural employment) g r o w i n g to a 

labour force of 200 in less than 25 years (60 in agriculture and 140 in other 

sectors) does not include the desirable outcome of a reduced agricultural 

labour force, which would be needed to reduce under-employment. Yet to 

provide 3.5 times as many jobs outside agriculture in less than 25 years is a 

formidable goal. Non-agricultural output can perhaps be increased at about 

5.5 percent per year for a generation, but not non-agricultural employment. 

To sum up: in the years since Hoover and I analysed the prospective 

economic progress in India and Mexico, both economies have advanced sub-

stantially, despite following the population growth that we foresaw in the 

absence of a reduction in fertility. In both countries, fertility was not reduced 
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v e i y m u c h until the 1970s. In M e x i c o , social and e c o n o m i c p r o g r e s s has b e e n 

impress ive . In 20 years p r i m a r y school e n r o l m e n t was m u l t i p l i e d by 3.5, 

expec ta t i on of life at b i r th rose to over 65 years , and per capita i n c o m e s 

near ly doub led . Never the l ess , our conc lus ion that p r o g r e s s w o u l d have b e e n 

substant ia l ly greater had fert i l i ty b e e n reduced seems correct . T h e r e are 

m o r e ch i ldren not in school now than a generat i on ago, despite the big 

inc rease in e n r o l m e n t . Individual h o u s e h o l d s contain m o r e ch i ldren b e c a u s e 

child survival rates are m u c h higher ; child care as well as educa t i on could be 

be t ter i f there were f e w e r chi ldren. U n e m p l o y m e n t and u n d e r - e m p l o y m e n t 

are acute p r o b l e m s in the M e x i c a n e c o n o m y . Had fert i l i ty b e e n r e d u c e d , 

there w o u l d have b e e n s o m e w h a t f ewer p e r s o n s in the l a b o u r f o r ce , b u t a 

m u c h l o w e r cur rent rate o f increase in the adult p o p u l a t i o n . The b i g g e s t 

d i f f e r e n c e w o u l d be in the growth in the labour f o rce ant i c ipated for the n e x t 

20 years - i t will more than double b e c a u s e fert i l i ty was m a i n t a i n e d , and 

w o u l d inc rease by only 60 p e r c e n t i f there had b e e n a 50 p e r c e n t dec l ine in 

ferti l ity. The prov i s i on in t w e n t y years o f p r o d u c t i v e j o b o p p o r t u n i t i e s for 60 

p e r c e n t m o r e p e r s o n s than t o d a y w o u l d be a su f f i c i en t ly t r o u b l i n g r e s p o n s i -

bil ity, b u t a m u c h easier p r o b l e m than prov i s i on o f j o b s for tw i ce the cur rent 

n u m b e r o f adults. 

If fert i l i ty had fal len 25 years ago in Mexico , a larger p o p u l a t i o n of 

ch i ldren t oday might en joy 100 p e r c e n t school a t tendance , be t ter child care, 

h igher levels o f c o n s u m p t i o n , and m u c h b r i g h t e r e m p l o y m e n t p r o s p e c t s t h a n 

does the v e i y large genera t i on of M e x i c a n chi ldren today. I f fert i l i ty does not 

decl ine in Pakis tan in the next 25 years , the lost o p p o r t u n i t y for e n h a n c e d 

p r o g r e s s wil l be at least as great (and grave) as in M e x i c o in the last 25 years . 

D I S C U S S I O N 

Mr Mazahir Hamadani: It may not be correct to a s s u m e that m u s l i m 

cu l tures are not inc l ined to hav ing a lower p o p u l a t i o n growth . One reason is 

that m u s l i m countr i es have also b e e n m a k i n g e f f o r t s in educat i on , i n d u s t r i -

al ization, and u r b a n i z a t i o n , w h i c h lead to a l ower p o p u l a t i o n growth . 

Prof. Coale: I w o u l d be v e i y happy if I could be l i eve that the b i r th rate could 
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be r e d u c e d rapid ly in m u s l i m societies as in others . I was care fu l to say that 

my op in ion that the culture there is par t i cu lar ly res i s tant to r e d u c t i o n in 

ferti l ity is not b a s e d on anything in the Is lamic re l ig ion itself. It is b a s e d on 

the w a y that m u s l i m societies have deve loped . I've recent ly read a b o o k 

about the p lace o f w o m e n in Is lamic societies. The p r o b l e m is that w h a t the 

Q u r ' a n says a b o u t the place o f w o m e n and the actual p lace o f w o m e n are 

v e i y d i f f e rent . That is t rue of eve iy rel igion — the societ ies that, adhere to a 

rel igion do not keep all of its tenets . But, empir i ca l ly , it does s e e m to me that 

a v e i y h igh level of mater ia l d e v e l o p m e n t in a m u s l i m society, a c c o r d i n g to 

my observa t i on , does not lead as easily as in o thers to a r e d u c t i o n in ferti l i ty . 

That, to me, p o s e s a chal lenge, not an i n s u p e r a b l e barr i e r . It m e a n s that 

p r o g r a m m e s that w o u l d assist in the r e d u c t i o n o f fert i l i ty t h e r e may have 

st i f fer r e q u i r e m e n t s t h a n in other societies. 

I th ink a lot of the issues that y o u ' r e p o s i n g are not o p p o s e d to w h a t 

I say; I suspec t that y o u r in te rpre ta t i on is d i f f e r e n t f r o m w h a t I i n t e n d e d . I 'm 

not a total p e s s i m i s t about these things . In my analysis of M e x i c o , I n o t e d 

that they m a d e e n o r m o u s p r o g r e s s w i t h o u t r e d u c i n g their ferti l i ty . T h e y 

w o u l d have m a d e more p r o g r e s s i f they had r e d u c e d fert i l i ty ins tead o f not 

r e d u c i n g it. It's not an e i t h e r / o r choice; I 'm not saying that one o u g h t to 

c o n c e n t r a t e on p o p u l a t i o n at the e x p e n s e of other th ings . I 'm a very s trong 

s u p p o r t e r o f e x t e n d i n g educat i on and o f m a k i n g sound e c o n o m i c p lans . In 

fact, there are t w o k inds of p o p u l a t i o n po l i cy . One is a po l i cy a i m e d at 

m o d i f y i n g w h a t w o u l d o therwise be the course o f d e v e l o p m e n t o f the p o p u l a -

t ion itself, for example , by try ing to guide fert i l i ty or migrat i on . T h u s , the 

f irst k ind of p o p u l a t i o n po l i cy is a po l i cy a imed at m o d i f y i n g the f u t u r e 

course o f p o p u l a t i o n d e v e l o p m e n t . The second k ind o f p o p u l a t i o n po l i cy is 

a c c o m m o d a t i n g to p o p u l a t i o n changes that can ' t be a f f ec ted . An e x a m p l e i s 

a c c o m m o d a t i o n to the fact that there will be twice as large a l a b o u r f o r ce in 

Pak is tan a g e n e r a t i o n f r o m now than there is today. The social and e c o n o m i c 

po l i c i es of Pak i s tan m u s t be directed to try to cope with this increase , s ince it 

p r o v i d e s p r o d u c t i v e e m p l o y m e n t for such a large g r o w t h of the labour force . 

I don ' t t h i n k one k ind of po l i cy is more i m p o r t a n t than the other . It w o u l d be 

sensib le to try to direct the d e v e l o p m e n t of p o p u l a t i o n so that the second 

k ind of po l i cy will not be as bad ly n e e d e d a g e n e r a t i o n h e n ce as it is today . As 
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I said y e s t e r d a y , a p o p u l a t i o n po l i cy of the sort that tries to m o d i f y the f u t u r e 

d e v e l o p m e n t of p o p u l a t i o n is an integral par t of the overal l social and 

e c o n o m i c p l a n n i n g ; i t s h o u l d n ' t be neglected . 

Mr Naseem Farooqui: P r o f e s s o r Coale, there has b e e n a lot of d i s c u s s i o n in 

the l i terature that fert i l i ty in M e x i c o has not dec l ined in spite of r e m a r k a b l e 

social and e c o n o m i c d e v e l o p m e n t during the last so m a n y years . Y o u m a d e a 

p r o j e c t i o n wi th the a s s u m p t i o n of a c ons tant total fert i l i ty rate, and y o u r 

f i g u r e s are c o m p a r a b l e to those w h i c h w e r e o f f i c ia l ly r e c o r d e d in that 

c o u n t i y . But Table 4 of y o u r repor t shows that, in the 3 to 4 years after 1975, 

the total fert i l i ty rate dec l ined t r e m e n d o u s l y . W a s this dec l ine real or an 

art i fact of data? 

Prof. Coale: The dec l ine in fert i l i ty in M e x i c o is real. W h a t ' s m i s l e a d i n g 

about the t w o tables that p r e s e n t M e x i c a n data i s that the dec l ine b e g a n in 

the early 1970s. The decl ine in the early 1970s did not have a c o n s e q u e n t i a l 

e f f e c t on the p o p u l a t i o n in 1975 b e c a u s e then i t had j u s t b e g u n . W h e n 

H o o v e r and I w e r e in M e x i c o we e n c o u n t e r e d hospita l i ty c o m p a r a b l e to w h a t 

I've seen in Pakis tan on this trip. The M e x i c a n s are very grac i ous and 

h o s p i t a b l e peop le ; even t h o u g h there was a strong anti -U.S. s e n t i m e n t , i t 

cer ta in ly was never d irected against us as indiv iduals . We w e r e w e l c o m e d at 

the M e x i c a n B a n k and at their D e v e l o p m e n t A u t h o r i t y , s h o w n their 

pro jec t s , and taken to c o m m u n i t y d e v e l o p m e n t vi l lages, and so on. But the 

inte l lec tual hosp i ta l i ty was not so great. The be l ie f o f the M e x i c a n s t h e n was 

pro -nata l i s t ; they w a n t e d to have a large p o p u l a t i o n b e c a u s e they t h o u g h t i t 

was good for t h e m ; they w o u l d not accept our a r g u m e n t s at all. By 1977, 

w h e n I gave a l e c ture in M e x i c o City, I f o u n d that the c l imate had i n d e e d 

altered. A substant ia l change in po l i cy t ook place in the 1970s. The M e x i c a n 

g o v e r n m e n t b e g a n a v e i y ser ious c a m p a i g n of p r o v i d i n g f a m i l y p l a n n i n g all 

over the country , inc lud ing hav ing g o v e r n m e n t - s p o n s o r e d te lev is ion 

p r o g r a m m e s talk about the advantage o f smal ler fami l ies , and hav ing clinics 

p r o v i d e b i r t h - c o n t r o l services all over the country . The decl ine in fert i l i ty 

had a lready started. The kind of p r o g r e s s that is s h o w n in Tab le 4 was 

c o n t r i b u t i n g to a f a v o u r a b l e att itude t o w a r d s r educed fert i l i ty in the 

p o p u l a t i o n . Such an att i tude was he lped and i m p l e m e n t e d by the 
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g o v e r n m e n t p r o g r a m m e rather than b e i n g init iated by it. I f we had a p l o t of 

annual tota l fert i l i ty rates in Mex i co , i t w o u l d be v e i y near ly c o n s t a n t up 

until a b o u t 1970, w h e r e a s in the early 1970s it w o u l d b e g i n to fall and w o u l d 

fall m o r e steeply a f ter 1975. This decl ine does e n h a n c e the f u t u r e p r o s p e c t s 

of M e x i c o , espec ia l ly if it cont inues . 

Mrs Naushin Mahmood: P ro f e s sor Coale, in y o u r twin l ec ture of y e s t e r d a y 

and today , y o u m e n t i o n e d that a s u f f i c i e n t degree of m o d e r n i z a t i o n is 

n e c e s s a r y for a decl ine in fert i l i ty to beg in . But the research and empir i ca l 

w o r k done in this f ie ld has not thus far revea led a t h r e s h o l d level of 

m o d e r n i z a t i o n for fert i l i ty decl ine. W h a t degree o f m o d e r n i z a t i o n is 

su f f i c i en t to have its e f f ec t on fert i l i ty? Also , I w o u l d like you to c o m m e n t on 

any causat i on b e t w e e n d e v e l o p m e n t ind i ca tors and fert i l i ty in the l ight o f the 

t rans i t i on t h e o r y that, you cited yes terday . 

Prof. Coale: Y o u have b r o u g h t up prec i se ly the m o s t d i f f i cu l t p o i n t in t ry ing 

to make a de f in i t ive s ta tement about the re lat ion b e t w e e n genera l social and 

e c o n o m i c d e v e l o p m e n t and the dec l ine in ferti l ity. I tr ied to es cape it 

y e s t e r d a y by citing M a s s i m o Lev i -Bacc i ' s s t a t e m e n t that by the t ime every-

body is l iv ing in u r b a n a p a r t m e n t h o u s e s wi th t e l ev i s i on sets and so on, 

fertility wi l l have fal len. In no country has the dec l ine w a i t e d until tha t 

stage. The p r o b l e m is that the decl ine has started at one level of any set of 

indicators y o u w a n t to name, in say Bulgar ia and France , and u n d e r a v e i y 

d i f f erent set o f c ond i t i ons in G e r m a n y or Scand inav ia . The prec i se p r o b l e m 

is that after this w h o l e study of the E u r o p e a n fert i l i ty pro jec t , we are u n a b l e 

I o d e t e r m i n e a checkl i s t of cond i t i ons ind i ca t ing w h e n the dec l ine starts. If 

d e v e l o p m e n t goes far enough , i t will u l t imate ly start. W h a t I was saying 

yes te rday in an e f f o r t to escape that d i l e m m a was that, in addi t ion to the 

object ive factors of l i teracy, u r b a n life, per capita i n c o m e , hea l th and so on, 

I here are o ther less easily quant i f i ed aspects of t radi t ion , culture , and the 

like that d e t e r m i n e the extent to w h i c h the mater ia l aspects of life have to be 

altered b e f o r e the att i tudes change. I t h i n k Latin A m e r i c a is a reg ion w h i c h 

is i n t e r m e d i a t e b e t w e e n a F r a n c e or a Bulgar ia , w h e r e the p o p u l a t i o n 

appeared p a r t i c u l a r l y recept ive to these ideas, and an Ireland, w h e r e all 

kinds o f c h a n g e s had o c curred b e f o r e marital fert i l i ty had b e g u n to go down. 
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A n d , I th ink, M e x i c o is an ins tance of t rad i t i ons that w e r e res is t ing the 

c h a n g e of ferti l ity. Never the l ess , by the early seventies , the a c c u m u l a t i o n of 

all these social and e c o n o m i c changes was causing fert i l i ty to beg in to fall. 

The g o v e r n m e n t p r o g r a m m e speeded the p r o c e s s ' up. M e x i c o e x e m p l i f i e s 

another aspect o f the d e m o g r a p h i c t rans i t ion , wh i ch is that certain s e g m e n t s 

o f the p o p u l a t i o n f i rs t u n d e r g o changes in attitude, va lues and k n o w l e d g e 

w h i c h lead to a dec l ine in ferti l i ty . T h o s e s e g m e n t s are typica l ly u r b a n and of 

h igher s o c i o - e c o n o m i c status. For a generat ion , the u n i v e r s i t y - e d u c a t e d or 

even s e c o n d a r y - s c h o o l - e d u c a t e d M e x i c a n s have had lower ferti l i ty . W h a t i s 

h a p p e n i n g n o w is that those l ow- fer t i l i ty values are at last d i f f u s i n g to the 

rest of the p o p u l a t i o n . 

Dr Khwaja Sarmad: W h a t i m p a c t does rapid p o p u l a t i o n g r o w t h have on 

i n c o m e d i s t r ibut i on? Intuitively, I feel that i t w o u l d make it w o r s e for the 

s imple reason that j o b s are not rising as rapidly as the increase in p o p u l a -

t ion. M o r e o v e r , w h e n there is a rapid p o p u l a t i o n p re ss u re , as in Pakis tan , 

u r b a n rents and p r o p e r t y i n c o m e s increase faster t h a n the w a g e levels, 

w h i c h is one of the other e f f e c ts o f p o p u l a t i o n growth , so that i n c o m e 

d is t r ibut ion gets worse . 

Prof. Coale: I t h i n k w i t h o u t the i n t e r v e n t i o n of very strong c o u n t e r - p o l i c i e s , 

that is indeed the ef fect . But I th ink that t h e r e ' s a direct reason , a lot 

s t ronger t h a n the ones y o u ' v e m e n t i o n e d , a l though those are correct . That i s 

that one of the f ea tures of the early phases of a ferti l ity t rans i t i on is that, as I 

said earlier, the r e d u c t i o n in fert i l i ty h a p p e n s f i rst a m o n g the p e o p l e o f 

h igher s o c i o - e c o n o m i c status. As a result, the more pr iv i l eged m e m b e r s of 

the society are the f i rst to reduce their b irth rate, so they are able to t r a n s f e r 

a re lat ively h igher b e n e f i t to their chi ldren, and the l ower i n c o m e p e o p l e 

c o n t i n u e to have large fami l ies . Inher i tance prospec t s , the poss ib i l i t i e s o f 

child d e v e l o p m e n t , and educat i on are all w o r s e n e d for t h e m . Even in a rela-

t ive ly egal i tar ian and s o c i a l - m i n d e d society, special e f f o r t s have to be m a d e 

to ensure that d i f f e rent ia l ferti l ity, w h i c h is part of the overall change , does 

not lead to a w o r s e n i n g o f the i n c o m e d is tr ibut ion by ch i ldren b e i n g b o r n to 

those w h o are least able to suppor t t h e m . 
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Dr Faiz Mohammad: There has b e e n a be l i e f a m o n g the classical and the 

neo - c lass i ca l e c o n o m i s t s that this e c o n o m i c sys tem is stable, tha t i t m a y 

o v e r - s h o o t t e m p o r a r i l y f r o m its e q u i l i b r i u m or stable p o s i t i o n b u t i t sub-

s e q u e n t l y c o m e s b a c k to its e q u i l i b r i u m state. I w o u l d l ike to k n o w w h e t h e r 

there is any t e n d e n c y i n h e r e n t in the b io log i ca l sys tem of m a n to b r i n g b a c k 

the p o p u l a t i o n g r o w t h to the stable or e q u i l i b r i u m pos i t i on , even if at a 

d i f f e r e n t level of p o p u l a t i o n size. I f there is anyth ing like that, then the 

d o u b l i n g o f p o p u l a t i o n may be a t e m p o r a r y p h e n o m e n o n 

My second p o i n t is that in f u t u r e we should l ook at the n u m b e r of 

p e r s o n s rather than at the labour supply in t e r m s o f the n u m b e r o f hours 

b e i n g p u t into work . 

Prof. Coale: W i t h regard to any b io log i ca l t e n d e n c y t o w a r d s a stable g r o w t h 

in p o p u l a t i o n , I repeat my a r i t h m e t i c : the stable g rowth rate in the long run 

has to be v e i y close to zero. O n e b io log i ca l check I have a lready a l luded to is : 

p o p u l a t i o n g r o w t h wil l be kept close to zero by a h igher death rate, i f by 

n o t h i n g else. T h e r e is a l o n g - r u n a u t o m a t i c a d j u s t m e n t : keep the b i r th rate 

at f o r t y - f i v e per t h o u s a n d long e n o u g h and the death rate will u l t i m a t e l y 

b e c o m e f o r t y - f i v e as well . That is in the v e i y long run. T h e r e has i n d e e d 

b e e n a p h e n o m e n a l increase in p o p u l a t i o n ( f r o m half a b i l l i on to f o u r and a 

half b i l l i o n ) in the last two centuries . That c a n n o t cont inue . It is a t e m p o r a r y 

ep i sode assoc iated wi th the d e v e l o p m e n t o f m o d e r n m e d i c i n e that b r o u g h t 

the death rate down. The b ir th rate did not rise dur ing that p e r i o d ; i f 

anyth ing , i t fell. T h e r e was a reduct ion in morta l i ty that m a d e rapid g r o w t h 

poss ib le . The i m b a l a n c e of a b ir th rate that r e m a i n s in a m o d e c o m p a t i b l e 

w i th the old death rate and a new low death rate has to be reso lved . It can be 

r e s o l v e d in either of two w a y s : Either the death rate can go b a c k up to w h a t 

it used to be or the b i r th rate can come down to a level c o m p a t i b l e w i th the 

new b i o l o g y of low morta l i ty . It's not a s t a t e m e n t a f f e c ted by social deve l op -

m e n t ; it's not a s t a t e m e n t a f f ec ted by t e c h n o l o g i c a l change . Even i f i t w e r e 

p o s s i b l e to send p e o p l e by rockets to other p lanets , i t w o u l d n ' t m a k e any 

d i f f e r e n c e . W i t h the p o p u l a t i o n doubl ing GVGiy 2/3 years , once we o u t w e i g h e d 

the Earth and tr ied to export our p o p u l a t i o n , i t w o u l d be i m p o s s i b l e . 

T w e n t y - f i v e years later, w e ' d o u t w e i g h t w o earths. T h e r e ' s no w a y so m a n y 
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p e o p l e could be t r a n s p o r t e d away. C o m p o u n d growth i s i m p o s s i b l e over the 

long run — ar i thmet i ca l ly impos s ib l e . There is indeed an a u t o m a t i c m e c h a n -

i sm for b r i n g i n g i t into ba lance : i f the b ir th rate r e m a i n s high, the death rate 

will also b e c o m e high. T e c h n o l o g y really doesn ' t a f fec t that as a l o n g - r u n 

a r g u m e n t . It is not a shor t - run relat ion, and does not m e a n that in the n e x t 

g e n e r a t i o n t h e r e ' s going to be a terr ib le t ragedy i f the b i r th rate d o e s n ' t 

c o m e down. It is, h o w e v e r , a mat ter of inexorab le a r i t h m e t i c in the long run. 

W h e t h e r there is another kind of a u t o m a t i c m e c h a n i s m is a m o o t 

p o i n t that I f i n d v e i y interest ing . Y e s t e r d a y I al luded to the fact that the 

prac t i c e o f par i ty - re la ted fert i l i ty control , had i t o c curred in p r e m o d e r n 

t imes . I rrespect ive o f w h a t s e g m e n t o f the p o p u l a t i o n p r a c t i s e d such l imi ta -

tion, i t w o u l d lead to reduce their ferti l ity b e l o w r e p l a c e m e n t , given the h igh 

death rate. It w o u l d cause this s e g m e n t to vanish . I r e f e r r e d to a f r i e n d of 

mine w h o said it's l ike a lethal mutat i on . A n o t h e r f r i end , w h e n I was 

descr ib ing this line of r e a s o n i n g to him, said: "Is it poss ib l e that the m o d e r n 

pract i ce o f par i ty - re la ted b ir th contro l , i.e., c o n t r a c e p t i o n in the W e s t e r n 

countr ies , is still a lethal m u t a t i o n ? " A l m o s t all of these p o p u l a t i o n s are 

b e l o w r e p l a c e m e n t despite low morta l i ty . I 'm not sure that they wil l r e turn 

to r e p l a c e m e n t ferti l ity. Part of the reason that fert i l i ty is so low is equal 

o p p o r t u n i t i e s or near ly equal o p p o r t u n i t i e s for w o m e n , w h i c h I s t rong ly 

approve . They now of ten p r e f e r a career outs ide the h o m e to a life in the 

h o m e . It may requ i re a change in att i tudes to get the fert i l i ty level in the 

West, b a c k up to r e p l a c e m e n t . In short, I 'm not sure that once the n u m b e r of 

ch i ldren b o r n to each couple is total ly and e f f ec t ive ly a mat te r of v o l u n t a r y 

contro l , c oup les will choose to have a n u m b e r that will keep the p o p u l a t i o n 

in ba lance . That requires an invis ib le hand that, is operat ing pre t ty well. 

As to y o u r quest ion about the labour force , f r o m my o b s e r v a t i o n o f 

c i r c u m s t a n c e s in deve lop ing e c o n o m i e s , I th ink there ' s a lot of u n d e r -

e m p l o y m e n t . 

Dr Zeba Sathar: The p r o b l e m is also of a low d e m a n d of e d u c a t i o n in some 

s e g m e n t s o f our society, w h e r e p a r e n t s may be re luc tant to send their 

ch i ldren to school even i f there is a school around , p e r h a p s b e c a u s e t h e y are 
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c o n t r i b u t i n g to the h o u s e h o l d income . Perhaps , in a way , we are i g n o r i n g the 

fac tors of h igh fert i l i ty in Pakistan, since in the large agr i cu l tura l or rural 

s e g m e n t of our p o p u l a t i o n a major i n v e s t m e n t m a d e is in the f o r m of the 

n u m b e r o f their chi ldren. There are v e i y f ew p e n s i o n s c h e m e s and very little 

else in w h i c h to invest , and that is w h y they are hav ing m o r e ch i ldren . So, 

a l though we w o u l d like to hope that this p r o b l e m wil l solve itself, yet we are 

i g n o r i n g its roots. 

Prof. Coale: I don ' t disagree with a w o r d y o u say. P e r h a p s these a r g u m e n t s 

b e l o n g m o r e in the d iscuss ion that we w e r e hav ing y e s t e r d a y o f the f a c t o r s 

a f f e c t i n g fert i l i ty than they do in the e c o n o m i c d i scuss ion today . Part o f the 

res i s tance that is f o u n d t h r o u g h o u t the L D C s to a r e d u c t i o n in fert i l i ty is the 

e c o n o m i c c o n t r i b u t i o n that chi ldren make . I 'm d istressed to hear that t h e r e 

is res i s tance to sending the chi ldren to school , res i s tance that rises f r o m the 

c o n t r i b u t i o n s the ch i ldren m a k e to the h o u s e h o l d w o r k l o a d . As l ong as that 

att i tude is a l l owed to d e t e r m i n e educat ion , d e v e l o p m e n t will go v e i y s lowly 

indeed . Unt i l that att i tude is changed by c o m p u l s o r y educa t i on or s o m e t h i n g 

else, that r eason for ma inta in ing high fert i l i ty wil l c ont inue . An integra l p a r t 

o f d e v e l o p m e n t i s p o p u l a t i o n pol icy . W i t h o u t an e f f e c t ive g e t - t h e - c h i l d r e n -

i n t o - s c h o o l po l i cy , it 's going to be a lot harder to get fert i l i ty to c o m e down. 

But the educa t i on p r o g r a m m e should be p u s h e d for its o w n sake. I t h i n k 

e v e i y child should be educated . I th ink it's i m p o r t a n t even i f the e d u c a t e d do 

not p r o d u c e more . I t h i n k educat ion is i m p o r t a n t to b r o a d e n the mind . 

E d u c a t i n g p e o p l e so that they can think, read, and so on, for its own sake, is, 

to me, a v e i y crucial par t o f m o d e r n d e v e l o p m e n t . D e s i g n i n g and i m p l e m e n t -

ing a po l i cy of genu ine universa l educat ion will r e d u c e the incent ive to have 

m a n y c h i l d r e n ; p e o p l e will f ind that ch i ldren are e x p e n s i v e w h e n t h e y are in 

schoo l instead o f he lp ing around the h o m e . That wil l cause t h e m to see the 

a d v a n t a g e o f hav ing fewer . They t rans fe r their a m b i t i o n s to the ch i ldren . 

This h a p p e n s universa l ly . W h e n educat i on b e c o m e s universa l , v e i y 

c o m m o n l y p a r e n t s beg in to change their util ity maps . T h e y share in the 

a m b i t i o n s o f the i r ch i ldren and get grat i f i cat ion w h e n their ch i ldren b e c o m e 

e d u c a t e d and get good j o b s , and so on. All of that is part of the social c h a n g e 

that has to take place. 
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Prof. M. Rasheed: P r o f e s s o r Coale, a po in t arising f r o m the p i c t u r e y o u gave 

of the large n u m b e r of ch i ldren not in school , in spite of the e f f o r t s m a d e to 

in c rease l i teracy. T h e r e is a school o f t h o u g h t , w h i c h c a m e f r o m M e x i c o 

actual ly , w h i c h suggests that in the p o o r countr ies w i th such a large n u m b e r 

of ch i ldren not going to school - and even those going to school gett ing such 

b a d e d u c a t i o n _ such ch i ldren later b e c o m e u n e m p l o y a b l e b e c a u s e o f the 

p o o r qual i ty of educat ion . It is suggested that we should have a d e - s c h o o l i n g 

society in the p o o r countr ies . Y o u k n o w the man called Ivan Ilich in M e x i c o , 

carry ing on this e x p e r i m e n t o f de - schoo l ing , w h o sugges ted that ins tead o f 

s end ing the ch i ldren to f o r m a l educat i ona l inst i tut ions we shou ld start t h e m 

on some p r o d u c t i v e w o r k , us ing their hands, skills, etc. W h a t do y o u t h i n k of 

the s trategy called d e - s c h o o l i n g ? 

Prof. Coale: Wel l , P r o f e s s o r , I 'm afraid y o u ' v e t o u c h e d on a deep p r e j u d i c e of 

mine , w h i c h is that I th ink of k n o w l e d g e , acquir ing k n o w l e d g e , and the 

ability to use k n o w l e d g e as b e i n g an invaluable good on its own. I~~j©t me give 

an analogy . One o f the s trongly anti-social att itudes that was c o m m o n early 

in my p r o f e s s i o n a l life, an att i tude that I heard e x p r e s s e d by s o m e p u b l i c 

heal th o f f i c ia ls , is that it is a mistake to put a lot of t e c h n i c a l ass i s tance 

r e s o u r c e s into health m e a s u r e s b e c a u s e l ower morta l i ty a c c e n t u a t e s the 

g r o w t h in p o p u l a t i o n and makes the s ituation worse . I be l i eve that the only 

reason p e o p l e have such an op in ion is that they don ' t c ount b e t t e r hea l th in 

the G N P or in the util ity maps of the ind iv idual c o n c e r n e d . If y o u o f f e r e d a 

poor p e a s a n t in this s u b c o n t i n e n t a choice b e t w e e n hav ing his i n c o m e 

inc reased by f i f ty p e r c e n t w h i l e c o n t i n u i n g to be sub ject to c h r o n i c malar ia , 

and hav ing s o m e of his ch i ldren die, or to have his i n c o m e u n c h a n g e d b u t be 

f ree of f evers and have his ch i ldren survive, I 'm sure he w o u l d accept the 

latter. Y e t b e t t e r heal th doesn ' t count in per capita i n c o m e . One o f the f e w 

a c c o m p l i s h m e n t s that this century can v iew with pr ide i s that the i n c i d e n c e 

o f d isease and death rates o f chi ldren have b e e n r e d u c e d t h r o u g h o u t the 

wor ld . I t h i n k that ' s i m p o r t a n t , and I feel the same w a y about educat i on . 

W h e n I was a student , I h i t ch -h iked e v e r y w h e r e . I was asked : " W h a t do y o u 

do?" I'd say: "I am a college student ." Next: "What are you s tudy ing?" and I 

said, "Economics " . Then , "What are you going to do w h e n y o u graduate? " and 

I said, "I don ' t know" . "Well, then , w h y are y o u s tudy ing e c o n o m i c s ? " and I 
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said, "Because I w a n t to be able to read the New York Times." If I was go ing 

to be a shoe clerk, I w a n t e d to read the New York Times. I w a n t p o o r 

ch i ldren to get the bes t k ind of schoo l ing they can, for its own sake. 

Dr Zaheer: A p o i n t of i n f o r m a t i o n : there is a p h e n o m e n o n called the stress 

p h e n o m e n o n , b u t i t i s f o u n d in the animals and not in the h u m a n be ings . 

Prof. Coale: That is a quest ion I'd like to r e s p o n d to b e c a u s e I've read that 

l i t e ra ture wi th a great deal of interest . The e x t r e m e i n s t a n c e that I 

r e m e m b e r read ing about is f oxes . I f there are m o r e than one per square 

mile, t h e y don ' t b r e e d as much . They sense the p r e s e n c e o f another f ox and 

have f e w e r cubs, w h i c h helps p r e s e r v e the species . It's a nice D a r w i n i a n 

a r g u m e n t . But there is no ev idence of such a t e n d e n c y in h u m a n s . The 

p e o p l e in the s lums of Calcutta b r e e d j u s t as rapidly as the rural p o p u l a t i o n . 

T h e r e is a f o o t n o t e to that. Some d e m o g r a p h e r s and b io l og i s t s have no t i c ed 

that u n d e r f a m i n e cond i t i on - not m a l n u t r i t i o n , but f a m i n e c o n d i t i o n s -

a m e n o r r h e a deve lops and fert i l izat ion can't happen . In a s tudy of s tarvat ion 

by A n c e l Keys , us ing p r i s o n e r s w h o v o l u n t e e r e d in order to get the i r p a r o l e s 

earl ier to u n d e r g o a starvat ion diet, the males lost their l ib ido w h e n 

subs i s t ing on such a diet. This suggests a k ind of D a r w i n i a n e f fect ; w h e n 

m a l n u t r i t i o n is acute, the species escapes the loss o f w o m e n w h o m i g h t not. 

survive i f they b e c a m e p r e g n a n t . 

Mr Ayub: My quest ion essential ly relates to the e x e c u t i o n of the p o p u l a t i o n 

p l a n n i n g p r o g r a m m e s in Pakis tan and other countr ies . Since y o u have a vast 

e x p e r i e n c e in m a n y countr ies , I w o n d e r i f y o u could tell us about h o w bes t 

can a real ly good p r o g r a m m e be e x e c u t e d ? 

Prof. Coale: The m o s t d i f f i cu l t p r o b l e m of all is tp design an e f f e c t i v e 

p r o g r a m m e for d i f f e r e n t countr ies . I t w o u l d be very rash for me to try to give 

detai led advice on w h a t might be done in Pakistan. The p r o b l e m s are t h e s e : 

there ' s the cultural context, to cons ider , there is an e c o n o m i c c o n t e x t to 

cons ider , and there is the w h o l e organizat ion of the society and of the 

g o v e r n m e n t to cons ider . 
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Let me discuss a s i tuat ion wi th w h i c h I 'm more fami l iar . In India, 

p o p u l a t i o n p r o g r a m m e s were in the First Five Ye ar Plan. One o f the 

p r o b l e m s in India is that t h e y ' v e c h a n g e d the targets and the s y s t e m or 

o r g a n i z a t i o n wi th each new f i ve -year plan. They f i rs t w e r e e m p h a s i z i n g 

p e r i o d i c c on t inence , the so-cal led safe per iod , as a m e t h o d , t h i n k i n g i t w o u l d 

fit in w i th G a n d h i a n ideals. I t was total ly ine f f e c tua l . B e c a u s e of the 

oppos i t i on o f the Indian M e d i c a l A s s o c i a t i o n they have never a u t h o r i z e d the 

use o f pills. Pills are more d a n g e r o u s for a n e m i c w o m e n than for o thers , and 

m a n y Indian w o m e n are anemic . T h e y h a d n ' t c ons idered the greater hea l th 

risk to an a n e m i c w o m a n f r o m carry ing a child to ful l t e r m t h a n f r o m t a k i n g 

the pill. 

To reduce fert i l i ty requires an e f fec t ive educa t i on p r o g r a m m e that 

genera tes b e t t e r apprec ia t i on of the advantage of l ower fert i l i ty on the par t o f 

the w h o l e publ i c . I t also invo lves c h a n g i n g incent ives . For e x a m p l e , w h e n 

c o m p u l s o r y p r i m a r y educat i on i s really e f fect ive , the e c o n o m i c a d v a n t a g e o f 

hav ing m a n y ch i ldren i s reduced . 

A n o t h e r aspect o f an e f f e c t ive p r o g r a m m e is that i t shou ld be 

i n t e g r a t e d into a b r o a d d e v e l o p m e n t p r o g r a m m e ; in part i cu lar , the i m p r o v e -

m e n t o f health . Suppose there is an e f fec t ive m a t e r n a l - c h i l d heal th p r o -

g r a m m e that reaches all the rural c o m m u n i t i e s as wel l as the cities, such 

that the average w o m a n w h o is p r e g n a n t gets good p r e - n a t a l care, is 

g u a r a n t e e d a safe and e f f e c t ive del ivery of her child, and has good p o s t - n a t a l 

advice and medica l help. In that context , w h i c h is d i f f i cu l t and e x p e n s i v e to 

i m p l e m e n t , the same p e o p l e w h o are p r o v i d i n g the good m a t e r n a l and chi ld 

heal th care can e f f ec t ive ly o f f er advice to the p r o s p e c t i v e m o t h e r about the 

heal th advantages o f p o s t p o n i n g the next p r e g n a n c y and the a d v a n t a g e to 

the ch i ldren o f f e w e r sibl ings, b e c a u s e they will l isten to s o m e o n e w h o has 

he lped t h e m with health about f u r t h e r help in health. 

S ingapore is an e x a m p l e of a v e i y s t r ingent p r o g r a m m e , too 

s t r ingent in some respects . M a n y of the th ings they have done are r ight and, 

p e r h a p s , on ba lance , it's the correct pol icy . I can 't i m a g i n e i m p l e m e n t i n g in 

Pak is tan the m e a s u r e s used in S ingapore ; there are m a y direct b e n e f i t s 

given to those with f ew chi ldren, and there are strong e c o n o m i c p e n a l t i e s for 
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hav ing m a n y . An of f ic ia l w o u l d not last in o f f i c e wi th such m e a s u r e s in 

Pakis tan . T h e r e has to be a change in p o p u l a r att itude b e f o r e i n c e n t i v e s and 

p e n a l t i e s can be used. A g o v e r n m e n t can't i m p o s e s o m e t h i n g against the 

p o p u l a r will , except m a y b e in China. 

I w o u l d really need to k n o w more than I do about the society, the 

e c o n o m y , and the o rgan izat i on o f the g o v e r n m e n t b e f o r e m a k i n g spec i f i c 

s u g g e s t i o n s e f f e c t ive ly for Pakistan. It's not e n o u g h to i m p o s e a s u d d e n 

c h a n g e in po l i cy in w h i c h the p r i m e minister or the cab inet s u d d e n l y dec ides 

t h e y ' r e going to do s o m e t h i n g about, f ami ly p l a n n i n g and issue an edict and 

then don ' t i m p l e m e n t anything. 

Prof. Cornelisse: In y o u r model , you ob ta ined an addit ional increase of 

i n c o m e per capita of one percent , at no cost at all. Is that real ist ic? 

Prof. Coale: F irs t of all, I don ' t really t h i n k that the 40 p e r c e n t addi t iona l 

gain that c o m e s f r o m r e d u c e d ferti l ity over a th i r ty -year p e r i o d is neg l ig ib le . 

I t i s t rue that critics have made that po int . W h a t they w e r e c o m m e n t i n g 

about was this : in cons ider ing alternative d e v e l o p m e n t strategies t h e r e are 

cho i ces that m a k e a b igger d i f f e rence than that. That doesn ' t d isturb me. We 

m u s t do t h e m b o t h : choose wise e c o n o m i c po l i c ies and r e d u c e fert i l i ty . 

B e c a u s e of the a r i t h m e t i c that I spent a lot of t ime on today, the r e d u c t i o n in 

fert i l i ty is u l t i m a t e l y essential . In addit ion, to r e d u c e it soon p r o v i d e s an 

i m m e d i a t e e c o n o m i c advantage that i s not negl ig ible . 

As to costs, I 'm sorry that in r e m e m b e r i n g o b j e c t i o n s I d idn ' t 

r e m e m b e r that one. Actual ly , a f o r m e r s tudent o f mine, Paul D e m e n y , n o w 

Vice P r e s i d e n t o f the P o p u l a t i o n Council , w r o t e his d issertat ion on that very 

subject . He said the mode l that Coale and H o o v e r generated had no a l low-

ance for the cost of the r e d u c t i o n of fert i l i ty . He made as real ist ic an e s t i m a t e 

as he cou ld of the al locat ion of t ime and expert m a n - h o u r s to a f a m i l y 

p l a n n i n g p r o g r a m m e that might be needed . I f you a s s u m e that it. r e qu i re s a 

p o p u l a t i o n po l i cy and then try to make a real ist ic es t imate of the cost, it 

doesn ' t make a very big d i f f e r e n c e to the o u t c o m e . A l l o w i n g for the sl ight 

costs of a p o p u l a t i o n p r o g r a m m e doesn ' t make a big d i f f e rence . 
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Dr Mohammad Irfan: In r e s p o n s e to a quest ion you said that p o p u l a t i o n 

po l i cy should be an integral par t of the s o c i o - e c o n o m i c po l i cy f o r m u l a t i o n . I 

t h i n k e v e r y b o d y has b e e n saying this for the last so m a n y years . The 

q u e s t i o n is h o w ? As fa ther o f a mode l w h i c h has b e e n a r o u n d for t w o 

genera t i ons , you must have f o l l o w e d the s u b s e q u e n t p r o g r e s s m a d e on that. 

T o d a y we have a n u m b e r o f e c o n o m i c - d e m o g r a p h i c mode ls . The p r o b l e m is 

that I don ' t t h i n k any of these m o d e l s has ever b e e n i m p l e m e n t e d , except 

p o s s i b l y in Y u g o s l a v i a and in one or two other countr ies . W h a t are the 

r easons that these m o d e l s are not accepted as a p l a n n i n g f r a m e w o r k ? Is it 

b e c a u s e of the w e a k empir i ca l bas is o f these m o d e l s ? Is i t b e c a u s e the 

po l i t i ca l imp l i ca t i ons of the m o d e l s are not acceptable , as in the case of 

B a c h h u e P h i l i p p i n e s ? Or is i t b e c a u s e the p o p u l a t i o n po l i cy as such has b e e n 

a m e a n s to an end, and hence is subserv ient to other po l i c i e s ? Or is it 

b e c a u s e the m o d e l s are incons is tent , in the sense that whi l e in t e r m s of 

c o n s e q u e n c e s we are ta lking at the level of m a c r o - e c o n o m y , on the 

d e t e r m i n a n t side we are deal ing at the level of the fami ly? Or, as r e m a r k e d 

by s o m e o n e , the role o f d e m o g r a p h i c m o d e l l i n g is very l i m i t e d ? 

Prof. Coale: A po l i cy for increas ing i n c o m e and a po l i cy a imed at r e d u c i n g 

the b i r th rate are not i n c o m p a t i b l e . In fact, one r e i n f o r c e s the other . T h e r e is 

no c o n t r a d i c t i o n b e t w e e n a p o p u l a t i o n pol icy and a po l i cy to extend e d u c a -

tion, or to increase the r ights of w o m e n or to red is t r ibute the l a n d ; any of 

those th ings . A n y e f fec t ive m e a n s o f increas ing w e l f a r e that p e o p l e a d v o c a t e 

is not i n c o m p a t i b l e w i th hav ing a p o p u l a t i o n pol icy at the same t ime . In fact, 

the a ims of getting bet ter i n c o m e , and so on, are r e i n f o r c e d by hav ing a 

p o p u l a t i o n pol icy . 

My own v iew about p o p u l a t i o n pol icy is that i t is u l t i m a t e l y an 

essent ia l p a r t of a m o d e r n i z e d society in w h i c h f r e e d o m of cho ice is e x t e n d e d 

over a w h o l e range o f oppor tun i t i es . Peop le k n o w more b e c a u s e t h e y ' r e 

educated , e m p l o y m e n t o p p o r t u n i t i e s are more extens ive , and genera l ly 

p e o p l e have more control over their lives. Part o f that k n o w l e d g e is to k n o w 

the a d v a n t a g e s to t h e m s e l v e s and their ch i ldren o f f e w e r b i r ths m o r e w i d e l y 

spaced, and par t of that f r e e d o m is to exerc ise their k n o w l e d g e in the 

c o n s c i o u s regu lat ion o f ch i ld -bear ing . 
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At the end of the day, i t now r e m a i n s for me to recap i tu la te the 

h i g h l i g h t s o f these t w o days ' author i tat ive , clear, and conc ise d i s cuss ion of 

the t w o - w a y re lat ionship b e t w e e n p o p u l a t i o n d y n a m i c s and e c o n o m i c 

g rowth . F o c u s i n g on this re lat ionship has b e e n most en l i ghten ing . This is so 

for the e c o n o m i s t b e c a u s e he is w e a n e d away, i f only for a m o m e n t , f r o m the 

neoc lass i ca l p r e o c c u p a t i o n with the ex is tence and d y n a m i c stabil ity o f the 

steady states in w h i c h d e m o g r a p h i c var iab les don ' t really appear , to a w o r l d 

in w h i c h these var iab les do appear. The great mer i t o f P r o f e s s o r Coale ' s 

in te l l ec tua l tour de force is to c o n v i n c e us of the need for e n d o g e n i z i n g the 

d e m o g r a p h i c var iab les to u n d e r s t a n d the full c o m p l e x i t i e s o f the p r o c e s s o f 

e c o n o m i c g r o w t h . P r o f e s s o r Coale 's d iscuss ion should also p r o v i d e f o o d for 

t h o u g h t to the d e m o g r a p h e r b e c a u s e o f the latter 's n o r m a l c o n c e r n wi th 

d e m o g r a p h i c var iab les alone. Indeed m a n y m o r e peop le , the po l i t i c ian as 

wel l as the po l i cy makers , should also be l i s ten ing to the oracle - to P r o f e s s o r 

Coale, I m e a n - b e c a u s e he has shown by his w o r d s and deeds that he is not 

a d o o m s d a y p r o p h e t : he does not t h i n k that d e m o g r a p h i c real it ies are such 

that no matter w h a t we do to i m p r o v e the e c o n o m i c realit ies, they will only 

lead h u m a n i t y to s tarvat ion and death. He is also not a s tereotyp ica l o p t i m i s t 

w h o w o u l d say, 'Let, the e c o n o m i c growth p r o c e e d ac cord ing to a certain 

s c h e d u l e and the p o p u l a t i o n p r o b l e m wil l take care o f i t se l f . Instead, he has 

p r o v e d to be a h a r d - n o s e d realist w h o l istens quite clearly to the i n e x o r a b l e 

grind o f the p o p u l a t i o n dynamics , and w h o u n d e r s t a n d s that un less m a n 

does s o m e t h i n g v e i y p u r p o s i v e about his r e p r o d u c t i v e b e h a v i o u r the fate o f 

m a n k i n d is real ly sealed; also that the gains o f e c o n o m i c d e v e l o p m e n t m a y 
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be c o m p l e t e l y nul l i f i ed by an i n o r d i n a t e increase in p o p u l a t i o n g r o w t h . Y e t 

he r e m a i n s clear about the w a y out o f the p e r e n n i a l t r a d e - o f f b e t w e e n 

p o p u l a t i o n g r o w t h and e c o n o m i c d e v e l o p m e n t . So, b e i n g a pac i f i s t , P r o f e s s o r 

Coale has t r ied to assuage the inte l lectual cur ios i ty of all and sundry . 

But to make sure that these g e n t l e m e n , especial ly the p o l i t i c i a n s and 

the p o l i c y - m a k e r s , do not start l iving happi ly ever after r e ce iv ing the h o p e f u l 

news , P r o f e s s o r Coale has a lot of d i s turb ing th ings to say. He m a k e s clear 

the r easons w h y m a n has kept - so far, at least - the ghost of our g rea t -g rea t -

g r a n d f a t h e r , M a l t h u s , f r o m u n d o i n g his a c h i e v e m e n t s in order to surv ive in 

a hosti le (na tura l ) env ironment . . But there are some w h o have done b e t t e r 

t h a n others , and there are some w h o have not made it at all (e.g., the A f r i c a n 

C o n t i n e n t ) . P r o f e s s o r Coale relates m a n ' s h is tory o f success (and f a i l u r e s ) in 

f i g h t i n g the d e m o g r a p h i c d e m o n with sc ient i f i c prec i s ion , d e t a c h m e n t , and 

s impl i c i ty for all w h o care. In his f i rs t lec ture , he starts out by ask ing the 

quest ion w h e t h e r the p r o c e s s o f d e v e l o p m e n t is in itself s u f f i c i e n t to l imi t the 

pace o f p o p u l a t i o n growth , w i t h o u t the c onsc i ous p a r i t y - r e l a t e d use o f 

c o n t r a c e p t i v e devices. His answer to this quest ion is a de f in i te no, a l t h o u g h 

he is care fu l to po in t out that, of course , to some extent , it is t rue that 

d e v e l o p m e n t p r o v i d e s the overal l f r a m e w o r k w i t h i n w h i c h i t i s p o s s i b l e to 

r e d u c e ferti l i ty . E c o n o m i c growth is a necessary , b u t not. a s u f f i c i e n t , 

c ond i t i on of r e c reat ing the E u r o p e a n situation - namely , w h e r e low leve ls of 

mor ta l i t y and fert i l i ty are ach ieved in a par i ty - re la ted ( m o d e r n ) s i tuat ion. In 

this context , he d iscusses at great l ength the c o n c e p t o f d e m o g r a p h i c t rans i -

t ion. He po in t s out that the p h e n o m e n o n o f d e m o g r a p h i c t rans i t i on has t w o 

character i s t i cs . The p o s t - t r a n s i t i o n reg ime is c h a r a c t e r i z e d by low m o r t a l i t y 

and low ferti l ity, w h i c h is ach ieved as a result of the conscious decision of 

the m a r r i e d couples to have a target n u m b e r of chi ldren. This is in sharp 

cont ras t to the p r e - t r a n s i t i o n p e r i o d o f high morta l i ty and high fert i l i ty w i th 

very little p l a n n e d e f f o r t to l imit ferti l ity. He po ints out that m a n k i n d has 

s o m e h o w kept , on the average, a b a l a n c e b e t w e e n morta l i ty and fert i l i ty so 

that over the centur ies the rate o f p o p u l a t i o n growth has r e m a i n e d a l m o s t 

zero . In the p r e - t r a n s i t i o n per iod , the a p p r o x i m a t e b a l a n c e b e t w e e n fert i l i ty 

and mor ta l i ty was m a i n t a i n e d with high levels of morta l i ty . By contrast , in 

the p o s t - t r a n s i t i o n per iod , the a p p r o x i m a t e b a l a n c e b e t w e e n the t w o f a c t o r s 
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of natura l increase has b e e n kept by m a n a g i n g low levels o f fert i l i ty . This 

m e a n s that i f we w a n t to grow f u r t h e r , and i f w e . w a n t to really enr i ch the 

qual i ty of life, it is the second k ind of scenar io that has to prevai l . P r o f e s s o r 

Coale f u r t h e r says that, in the p r o c e s s of d e m o g r a p h i c t rans i t ion , i t has not 

so far b e e n p o s s i b l e to locate the exact t h r e s h o l d level of a c o n s e q u e n t dec l ine 

in fert i l i ty in r e s p o n s e to the decl ine ach ieved in morta l i ty . H is tor i ca l ly , in 

the p r e m o d e r n societies, the d i f f e rent ia l s in fert i l i ty across countr i es have 

b e e n greater than those a s s u m e d to charac ter i ze the p e r i o d o f t rans i t i on . 

A c c o r d i n g to P r o f e s s o r Coale, there are three p r e - c o n d i t i o n s w h i c h are 

n e c e s s a r y for success fu l a c h i e v e m e n t o f the f o u r t h stage o f d e m o g r a p h i c 

t r a n s i t i o n in the Third Wor ld . The f irst is that the sub ject of fert i l i ty 

r e d u c t i o n o u g h t to lie w i th in the calculus of a c o n s c i o u s choice m a d e by the 

p a r e n t s to d e t e r m i n e the size of their fami l ies . The second is that those 

m a r r i e d coup les w h o try to have l ower fert i l i ty m u s t p e r c e i v e the a d v a n t a g e s 

that wil l accrue f r o m a smal ler n u m b e r of chi ldren. A n d the th ird is tha t 

t h e r e m u s t be a s u f f i c i e n t supply of c ontracept ives . He feels that un less all 

these c o n d i t i o n s are sat is f ied there is no hope for m a n k i n d of a ch iev ing the 

b a l a n c e at low levels of ferti l ity and morta l i ty in order to keep the rate of 

natura l increase in p o p u l a t i o n at an acceptab ly low level. 

In the case of less deve loped countr ies , it is t rue that the levels of 

mor ta l i t y have dec l ined to some extent; b u t the same c a n n o t be said of the 

fert i l i ty r e d u c t i o n , w h i c h may have b e e n due to a n u m b e r of fac tors , the 

m o r e p r o m i n e n t b e i n g the cultural factors . L e a r n i n g f r o m the e x p e r i e n c e o f 

E u r o p e , P r o f e s s o r Coale has also l isted the f o l l o w i n g c ond i t i ons w h i c h p l a y e d 

a crucial role in a f f e c t ing the d e m o g r a p h i c t rans i t i on f r o m the p r e m o d e r n 

t i m e s to the m o d e r n t imes . These are: a shi f t away f r o m an o v e r - e m p h a s i s 

on fami ly , c h a n g e s in the tradit ional m o r e s and att i tude t o w a r d s ferti l i ty, 

u n i v e r s a l educat i on , urban izat i on , the onset o f secu lar i sm, and the 

e m e r g e n c e o f appropr ia te cultural att i tudes that are c o n s i s t e n t w i th r e d u c e d 

fert i l i ty . So unless all or most , of these cond i t i ons are met - par t i cu lar ly , if 

the at t i tudes t o w a r d s fert i l i ty are not c h a n g e d su f f i c i en t ly and the supply o f 

c o n t r a c e p t i v e s is not e n o u g h to m e e t their d e m a n d s - the L D C s m a y not be 
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able to achieve the goals o f d e m o g r a p h i c t rans i t i on w h i c h w e r e a c c o m p l i s h e d 

in W e s t e r n E u r o p e . K e e p i n g in v i ew the E u r o p e a n e x p e r i e n c e o f dec l ine in 

fert i l i ty , P r o f e s s o r Coale shows that w h a t e v e r you do by w a y o f e c o n o m i c 

g rowth , i t wil l not by itself a f f e c t the hard core of the p o p u l a t i o n p r o b l e m . To 

the great d i s c o m f o r t o f all w h o are c o n c e r n e d w i t h these t y p e s o f q u e s t i o n s 

(and answers ) , P r o f e s s o r Coale has this ' s h o c k e r ' to o f f e r : "To i n t e r p r e t the 

d e m o g r a p h i c t rans i t i on as i m p l y i n g that e c o n o m i c d e v e l o p m e n t wil l soon 

b r i n g a l o w e r b i r th rate, and a rate of increase of less than t h r e e p e r c e n t , is 

u n w a r r a n t e d . " W i t h this observat i on , b a s e d on a v e i y w ide e x p e r i e n c e wi th 

histor ical , empir i ca l and theoret i ca l ev idence , goes down the hope o f those 

w h o w o u l d not like to deal w i th p o p u l a t i o n growth per se, b u t w o u l d leave it. 

to the ' invis ible ' hand 6f g r o w t h - r e l a t e d market, f o rces to do it for t h e m . 

In his second lecture , P r o f e s s o r Coale addresses a n o t h e r central 

q u e s t i o n ; w h e t h e r there are any solid reasons to p r e f e r a g r o w t h path wi th 

l o w e r fert i l i ty to the p a t h of u n c h a n g e d ferti l i ty . Since there are countr i es , 

like M e x i c o , w h i c h have deve l oped in spite o f the fact that the i r levels o f 

fert i l i ty c o n t i n u e to r e m a i n on the high side, a sat is factory a n s w e r to this 

quest ion is obv ious ly a non- tr iv ia l exercise . P r o f e s s o r Coale ' s rep ly to this 

ques t i on is th is : yes, this may be so b u t we have eve iy r eason on earth to 

be l i eve that a g r o w t h path with a l o w e r fert i l i ty is super ior to the g r o w t h 

path wi th a high ferti l i ty . He has ca lculated in the case of India and M e x i c o 

(which es t imates are also re levant for Pakis tan) that i f the fert i l i ty levels of 

today are r educed by f i f t y per cent , then over a p e r i o d of th ir ty y e a r s or so the 

per capita i n c o m e will increase by about f or ty percent . I th ink this is a very 

dec is ive advantage , and yet it is only a par t of the stoiy, since these e s t i m a t e s 

of the i n d u c e d gains in growth rates do not take into a c count the a d v a n t a g e s 

o f l o w e r fert i l i ty that w o u l d accrue in t e r m s o f i m p r o v e m e n t s in the quality 

o f life due to b e t t e r educat iona l facil it ies, be t ter e m p l o y m e n t o p p o r t u n i t i e s , 

and the poss ib i l i ty of universa l educa t i on b o t h at the p r i m a i y level and at the 

h igher level . P r o f e s s o r Coale f inds that., in M e x i c o or India, w h e r e s o m e 

d e v e l o p m e n t gains have b e e n achieved in t e r m s o f e c o n o m i c g r o w t h , per 

capita i n c o m e , educat ion , etc., the i r p o p u l a t i o n s have also c o n t i n u e d to grow 

rapidly . He th inks that such gains w o u l d have b e e n m u c h b i g g e r i f their 
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fert i l i ty levels had also b e e n reduced . In this c o n n e c t i o n , he po in t s out that i f 

over the next t w e n t y - f i v e years or so fert i l i ty is r e d u c e d by f i f t y p e r c e n t or so, 

i t w o u l d not a f f e c t the labour force , nor w o u l d i t a f f e c t the supply o f natura l 

r e s o u r c e s . The only gain that we will have in this w a y is the greater p r o d u c -

t ivity o f capital , w h i c h will lead to greater gains in e c o n o m i c growth . A n o t h e r 

i m p o r t a n t fact w h i c h e m e r g e s f r o m P r o f e s s o r Coale ' s expos i t i on should 

m a k e us aware of the p a r a d o x that i f we e f f e c t a decis ive r e d u c t i o n in fert i l i ty 

today , then the l a b o u r f o rce will be a lmost the same after t w e n t y - f i v e years . 

This f o l l o w s f r o m the d e m o g r a p h i c law that the g r o w t h path o f p o p u l a t i o n in 

f u t u r e is d e t e r m i n e d u n i q u e l y by its past g r o w t h rates and the p r e s e n t leve ls 

of fert i l i ty . This is rACsi rod "to as the m o m e n t u m of p o p u l a t i o n g rowth . It 

f o l l o w s that the less deve loped countr ies in general should address the 

p o p u l a t i o n p r o b l e m now instead o f p o s t p o n i n g the matter f u r t h e r , even 

t h o u g h the d e m o g r a p h i c m o m e n t u m already d e v e l o p e d wil l not al low the 

p o p u l a t i o n g r o w t h to be r e d u c e d in the short run. 

The u p s h o t o f P r o f e s s o r Coale 's lec tures , w h i c h appears to be quite 

clear, is tha t t h e r e is a dist inct need, due b o t h to e c o n o m i c and d e m o g r a p h i c 

reasons , for tak ing u r g e n t steps to reduce fert i l i ty in Pakis tan and other less 

d e v e l o p e d countr i es ; o t h e r w i s e i t w o u l d be too late. I f this is not done, then 

in Pak is tan , wi th the p r e s e n t three p e r c e n t annual g rowth , the size o f the 

p o p u l a t i o n wil l not only double in t w e n t y - t h r e e years , b u t w o u l d m u l t i p l y 

f u r t h e r to u n p r e c e d e n t e d d i m e n s i o n s w i t h i n the next century . (Of course , i t 

has to be r e m e m b e r e d that w h e n Pro fessor Coale was ta lk ing a b o u t l i m i t i n g 

p o p u l a t i o n growth , he was re f e r r ing only to r e d u c i n g the rate o f its g r o w t h 

and not the abso lute size of p o p u l a t i o n ) . A n o t h e r hard lesson is also clear: 

that e c o n o m i c g r o w t h by itself is not e n o u g h to b r i n g a b o u t a r e d u c t i o n in 

ferti l i ty . This u n d e r l i n e s the need for tack l ing the p r o b l e m of rapid 

p o p u l a t i o n g r o w t h directly, by the consc i ous use of p a r i t y - r e l a t e d c o n t r a c e p -

t ion; also that such r e d u c t i o n in p o p u l a t i o n g r o w t h c o m e s a b o u t only i f 

p e o p l e r e c o g n i z e for t h e m s e l v e s the b e n e f i t s o f hav ing a smal ler rather than 

a larger f ami ly size. 

In the end, P r o f e s s o r Coale has also p o i n t e d out - and I t h i n k t h e r e is 

a l e sson for us to be l earned f r o m this - that a c o n s c i o u s e f f o r t m u s t be m a d e 
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to m o d i f y the cultural m o r e s in our countr ies so that these b e c o m e 

cons i s t ent wi th the reduc t i on of ferti l ity to a reasonab le level. Overal l , I th ink 

that it is a message of hope, and not of despair - a message w h i c h says that if 

only we restrain our r e p r o d u c t i v e inst incts a little to slow down the g a m e of 

mul t ip l i ca t i on , i t will not only make us more produc t i ve , b u t the qual i ty of 

life will also be enr iched . 

In the end, I w o u l d like to say that it has b e e n a great p l e a s u r e for all 

o f us to hear the master h imse l f about the myster i es of the d e m o g r a p h i c 

u n i v e r s e ; and that we are the wiser for his l ec tures about the critical f a c tors 

w h i c h can b r i n g us closer to the u l t imate goal of b r i n g i n g about the 

d e m o g r a p h i c t rans i t ion in those Third W o r l d countr ies w h e r e this w o n d e i f u l 

p h e n o m e n o n has not already taken place. We k n o w also that a iming at this 

goal is not to ask for the m o o n . T h a n k you. 
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