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FOREWORD 

Roughly 1 .8  b i l l i o n  peop le ,  42 p e r c e n t  o f  t h e  w o r l d ' s  popu- 
l a t i o n  l i v e  i n  urban a r e a s  today.  A t  t h e  beg inn ing  o f  t h e  l a s t  
cen tu r y ,  t h e  urban popu la t i on  o f  t h e  wor ld t o t a l e d  on l y  25 m i l -  
l i o n .  According t o  r e c e n t  Un i ted Nat ions  e s t i m a t e s  abou t  3.1 
b i l l i o n  peop le ,  a lmos t  tw i ce  t o d a y ' s  urban popu la t i on ,  w i l l  be 
l i v i n g  i n  urban a r e a s  by t h e  y e a r  2000. 

Scho la r s  and p o l i c y  makers o f t e n  d i s a g r e e  when it comes t o  
evaluatingthedesirability o f  c u r r e n t  r a p i d  r a t e s o f u r b a n  growth 
and u r b a n i z a t i o n i n m a n y  p a r t s  o f  t h e  g lobe.  Some see t h i s  t r e n d  
a s  f o s t e r i n g  n a t i o n a l  p r o c e s s e s o f  socioeconomic development,  par -  
t i c u l a r l y  i n  t h e  poo re r  and r a p i d l y  u rban i z i ng  c o u n t r i e s  o f  t h e  
Th i rd  World,whereas o t h e r s  b e l i e v e  t h e  consequences t o  be l a r g e l y  
u n d e s i r a b l e  and a rgue  t h a t  suchu rbang row th  s h o u l d b e  slowed down. 

P r o j e c t i o n s  o f  p r e s e n t  u r b a n i z a t i o n  t r e n d s  a l l o w  n a t i o n a l  
p l a n n e r s  t o  a n t i c i p a t e  f u t u r e  popu la t i on  growth and c o n s i d e r  i t s  
e f f e c t  on a  c o u n t r y ' s  development.  Can t h e  methods used  t o  make 
t h e s e  f o r e c a s t s  be improved? Nathan Key f i t z  a d d r e s s e s  t h i s  ques-  
t i o n  and conc ludes  t h a t  wh i l e  c u r r e n t  s t a t i s t i c a l  and mathemat ica l  
f o r e c a s t i n g  methodology improves o u r  unde rs tand ing  o f  p a s t  t r e n d s ,  
t h e  u n c e r t a i n t y  o f  t h e  f u t u r e  con t i nues  t o  pose a  c h a l l e n g e  t o  
f o r e c a s t i n g  t h e o r i s t s .  

A l i s t  o f  t h e  r e l a t e d  p u b l i c a t i o n s  appea rs  a t  t h e  end o f  
t h i k  paper .  

Andrei  Rogers 
Chairman 
Human S e t t l e m e n t s  
and S e r v i c e s  Area 



ABSTRACT 

Scho la r l y  work on popu la t i on  i n c l u d e s  many mechanisms ac- 
coun t ing  f o r  changes i n  t h e  components o f  popu la t ion :  b i r t h s ,  
d e a t h s ,  and m ig ra t i on .  Very l i t t l e o f t h i s  i s  used by f o r e c a s t -  
ers, o r  even r e f e r r e d t o i n  t h e  f o r e c a s t i n g  t e x t s .  The p r e s e n t  
rev iew o f  t h e  more promis ing t heo ry  and e m p i r i c a l  r e p o r t s  i n  
demographic j o u r n a l s  h a s  a s  i t s  o b j e c t  t h e i r  i n c o r p o r a t i o n  i n  
f o r e c a s t i n g  techn iques .  

S o m e o f t h e  t h e o r y  r e l a t e s  popu la t i on  t o v a r i a b l e s  p e r t a i n -  
i n g  t o  t h e  economy, t o  technology,  o r  t o  s o c i a l  change; t o  use 
such models would r e q u i r e  f o r e c a s t s o f t h e  independent  v a r i a b l e s  
of t h e  models. W e  know much abou t  how f e r t i l i t y  depends on  i n -  
come, b u t  u n t i l  w e  can  f o r e c a s t  income ( say  20 y e a r s  ahead) 
t h a t  r e l a t i o n  t e l l s  noth ing  abou t  f u t u r e  popu la t ion .  Some theo ry  
r e l a t e s  popu la t i on  t o  v a r i a b l e s  d i f f i c u l t  t o  measure, l i k e  t h e  
u t i l i t y  o f  c h i l d r e n .  Other p a r t s  a g a i n ,  l i k e  t h e  demographic 
t r a n s i t i o n ,  a r e o f  u n c e r t a i n  t iming.  Much o f  mathemat ical  demo- 
graphy c o n s t i t u t e s  comparat ive s t a t i c s ,  which a r e  c o n d i t i o n a l ,  
whereas t h e  u s e r  o f  f o r e c a s t s  r e q u i r e s  uncond i t i ona l  s ta temen ts .  

The p e r s p e c t i v e  o f  u s e f u l n e s s  f o r  f o r e c a s t i n g  p rov ides  a n  
i l l u m i n a t i n g ,  i f  s e v e r e ,  rev iew o f  contemporary popu la t i on  re- 
sea rch .  
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CAN THEORY IMPROVE POPULATION FORECASTS? 

Popu la t ion  f o r e c a s t s  a r e  needed f o r  n a t i o n a l  p l a n s ,  f o r  t h e  

p l a n s  o f  e n t e r p r i s e s ,  and f o r  t h e  budge t ing  o f  l o c a l  a u t h o r i t i e s .  

Making f o r e c a s t s  may w e l l  engage more demographers t h a n  any o t h e r  

s i n g l e  a c t i v i t y .  No one expec ts  t h a t  t h e  f u t u r e  can  be  known 

w i t h  accuracy;  t h e  most t h a t  can  be  asked  i s  t h a t  a l l  r e l e v a n t  

c o n s i d e r a t i o n s  a v a i l a b l e  a t  t h e  t i m e  t h e  f o r e c a s t  is  be ing  made 

be taken i n t o  account .  The demographer canno t  be  h e l d  f o r  f a i l u r e  

t o  f o r e c a s t  wars ,  famines,  pe r i ods  o f  p r o s p e r i t y  o r  t h e  modern- 

i z a t i o n  o f  t r a d i t i o n a l  economies, a l l  o f  which a f f e c t  popu la t i on ,  

when t h e  e x p e r t s  i n  t h e  d i s c i p l i n e s  concerned canno t  p r e d i c t  t h e s e  

e v e n t s ,  

SEPARATION OF SCHOLARSHIP AND FORECASTING 

What t h e  demographer can do is  t o  b r i n g  a l l  of h i s  own dis-  

c i p l i n e  t o  bea r  on h i s  work. A knowledgeable f o r e c a s t e r  ought  

t o  per form b e t t e r  t h a n  an i g n o r a n t  one. And t h e  amount of know- 

l edge  t h a t  has  been tu rned  up i n  t h e  l a s t  two o r  t h r e e  decades 

is  very  g r e a t ;  f i v e  major j o u r n a l s  and a number of r e g i o n a l  ones 

have p r i n t e d  thousands of a r t i c l e s  d e a l i n g  w i t h  every  imaginab le  

a s p e c t  of  popu la t i on ,  Many of t h e s e  a r t i c l e s  d e a l  w i th  t h e  re- 

l a t i o n  between popu la t i on  and s o c i a l  change;popula t ion and t h e  

economy; t h e  way t h a t  m o r t a l i t y  and f e r t i l i t y  a r e  i n t e r r e l a t e d ,  



a l l  of  which would seem t o  have a bear ing  on how populat ion w i l l  

change i n  t h e  f u t u r e .  

Y e t  f o r e c a s t i n g  work, publ ished and unpubl ished a l i k e ,  con- 

t a i n s  very l i t t l e  re fe rence  t o  t h i s  weal th  of l i t e r a t u r e .  Fore- 

c a s t s  tend t o  be se l f -con ta ined  w i th in  t h e  sphere of  p a s t  s t a -  

t i s t i c a l  m a t e r i a l s ;  they  use preceding popula t ion d a t a  a n d . n o t  * 
much e l s e .  Ever s i n c e  Whelpton (1936) ,  t h e  need f o r  cons ider ing  

s e p a r a t e l y t h e  components o f  popula t ion change-birth, dea th ,  and 

migration-has been recognized,  b u t  each o f  t h e s e  has been fo re -  

c a s t  w i thou t  t a k i n g  much account o f  t h e  t h e o r e t i c a l  o r  emp i r i ca l  

l i t e r a t u r e  d e a l i n g  w i th  b i r t h ,  dea th ,  and migrat ion (Henry 1972).  

I t  is a s  though f o r e c a s t e r s  have i n t e l l e c t u a l l y  i s o l a t e d  them- 

s e l v e s  from t h e  main body o f  popula t ion s t u d i e s .  

Important  reviews of e x i s t e n t  methods and sugges t ions  f o r  

new ones a r e  t o  be found i n  Henry (1972) and B r a s s  (1974) . The 

p resen t  a r t i c l e  does no t  p r imar i l y  undertake t o  survey t h e  fore-  

c a s t i n g  l i t e r a t u r e  b u t  looks r a t h e r  a t  demographic theory  and 

empi r i ca l  work more broadly  i n  t h e  hope of f i nd ing  i t e m s  t h a t  

w i l l  improve f o r e c a s t i n g ,  

Two outcomes of  t h e  examination are conceivable:  t h e  fo re -  

c a s t e r s  a r e  neg lec t i ng  means of  making t h e i r  estimates more ac- 

c u r a t e ,  and t h e i r  a t t e n t i o n  ought t o  be r e d i r e c t e d ;  o r  else t h e  

l i t e r a t u r e  has no p o t e n t i a l  f o r  improving f o r e c a s t s ,  

I n  t h e  l a t te r  c a s e  some exp lanat ion  i s  needed. For Comte 

it was s a v o i r  pour p revo i r  pour pouvoir ,  know i n  o rde r  t o  be 

a b l e  t o  f o r e c a s t ,  t o  be  a b l e  t o  make po l i cy ,  i n  my t r a n s l a t i o n ,  

Innumerable a r t i c l e s ,  no t  t o  mention p roposa ls  f o r  resea rch  

funding, have sought a t t e n t i o n  and suppor t  i n  t h e  hope and ex- 

p e c t a t i o n  t h a t  t h e  resea rch  would enable  demographers t o  know 

t h e  f u t u r e  b e t t e r .  I f  t h e  research  i s  not  useab le  t o  improve 

f o r e c a s t s  we f a c e  a second quest ion:  i s  t h a t  because t h e  re- 

search  r e s u l t s  a r e  erroneous,  o r  a r e  they c o r r e c t  b u t  f o r  some 

o t h e r  reason incapab le  of making f o r e c a s t s  sharper?  

*Pascal  Whelpton experimented ex tens i ve l y  wi th  t h e  compon- 
e n t s  method i n  t h e  l a t e  1920s and t h e  1930s. Among Whelpton's 
predecessors  were Ar thur  L, Bowley (1924) and Edwin Cannan (1895).  



The present article is a preliminary account of what I have 

been able to find on a partial scanning of four journals: Demo- 

graphy, Popu la t i on ,  Popu la t i on  and Development Review, and Popu- 

l a t i o n  Index .  A more exhaustive survey would cover also Genus 

published in Rome, Economia y Demografia of Mexico City, regional 

journals in the United States and elsewhere, as well as journals 

in the fields of sociology, economics, biology, which contain 

much material bearing on population, 

It is well to begin with fertility, since future births are 

by far the most problematic part of population forecasts, 

FERTILITY AND AFFLUENCE . 
The now standard way of looking at the evolution.of fertil- 

ity over the past century is known as the demographic transition 

(Notestein 1945), Put in the simplest terms it says that with 

modernization first the death rate falls, then after an interval 

the birth rate. There are exceptions of course; in France the 

birth and death rates fell early and simultaneously, in a,slow 

decline through the nineteenth century. The logical status of 

the demographic transition is unclear: is it an account only of 

what happened in the past in Europe and America, or can it be 

relied on for the future? Does the mortality fall cause the fall 

in fertility, or merely happen to precede it in the particular 

cases on record? Even if we can be sure that the transition will 

occur everywhere we do not know the all-important time interval 

that elapses between the start and the end. A main issue of con- 

troversy is whether thatinterval-the number of years after the 

mortality level improves before the birth rate declines substan- 

tially-is determined by per capita income, or is relatively 

independent of income and goes with education, urbanization, and 

availability of contraceptives. 

For many of the presently developed countries the long-term 

decline of fertility began about 1870 and continued without in- 

terruption until 1935. During this time the forecasting of fer- 

tility was straightforward. Until some ending came into view, 

it seemed safe to suppose that last year's decline would be re- 

peated this year and next. The decline seemed to be due to the 



p r e s s u r e  f o r  upward mob i l i t y -soc ia l  c a p i l l a r i t y  a s  Arsene Dumont 

(1890) c a l l e d  it. A couple  w e r e  am ib i t i ous  f o r  t h e i r  c h i l d r e n ,  

whose s o c i a l a s c e n t d e p e n d e d  on upbr ing ing,  and e s p e c i a l l y  on f o r -  

mal educa t ion ;  educa t ion  was expens ive i n  France and e lsewhere 

i n  t h e  19th  cen tu ry  and cou ld  t y p i c a l l y  on l y  b e  a f f o rded  f o r  one 

o r  two c h i l d r e n .  Pa ren ts  p r e f e r r e d  t o  have one o r  two c h i l d r e n  

who would r ise i n  t h e  world t o  h a l f  a dozen who would remain poor,  

The mechanism seemed one t h a t  would p e r s i s t  and cou ld  be counted 

on a lmost  i n d e f i n i t e l y .  

The resea rches  o f  t h e  Pr ince ton  group have thrown doubt  on 

s o c i a l  m o b i l i t y  i n  r e l a t i o n  t o  t h e  f e r t i l i t y  d e c l i n e  of i nd i v i d -  

u a l  f a m i l i e s .  I n  The Third Chi Zd (Westoff e t  a l .  1963) , they com- 

pared mobi le w i t h  nonmobile women (us ing  bo th  t h e  g r o s s  d i v i s i o n  

o f  manual-nonmanual and f i n e r  occupat ion groups)  and found l i t t l e  

c o r r e l a t i o n  even when they h e l d  c o n s t a n t  r e l i g i o n  and o t h e r  v a r i -  

a b l e s .  W e  do n o t  know t o  what e x t e n t  t h e  p o i n t  a p p l i e s  beyond 

t h e  United S t a t e s ,  o r  t o  what e x t e n t  it q u a l i f i e s  t h e  anthropo- 

l o g i c a l  s t u d i e s  o f  Arsene Dumont. Mob i l i t y  cou ld  s t i l l  c o r r e l a t e  

w i th  f e r t i l i t y  d e c l i n e  a c r o s s  s o c i e t i e s  w i t hou t  c o r r e l a t i n g  among 

f a m i l i e s  w i t h i n  a s o c i e t y .  

Whatever t h e  n a t u r e  o f  t h e  mot iva t ion  t o  d imin ished c h i l d -  

bea r i ng ,  i t s  s t r e n g t h  cannot  be doubted. The ins t ruments  o f  

con t racep t i on  w e r e  hard l y  known and coitus interruptus s u f f i c e d  

f o r  Europeans t o  ho ld  down t h e  number o f  c h i l d r e n  t o  t h o s e  they  

cou ld  prov ide w i th  p rope r t y ,  o r  t h a t  they  cou ld  a f f o r d  t o  educa te  

f o r  a c a r e e r .  

So much f o r  f e r t i l i t y  w i t h i n  marr iage.  Perhaps t h e  main 

way t h a t  Europeans r e s t r i c t e d  t h e i r  f e r t i l i t y  was by d e f e r r i n g  

marr iage.  John Hajna l  (1965) showed how precoc ious marr iage gave 

way t o  l a t e  marr iage throughout  Western Europe, w i th  an average 

age  o f  23 o r  o l d e r ,  and how a t  l e a s t  10 p e r c e n t  o f  females s imply 

remained unmarr ied. Ansely Coale (1978) p o i n t s  o u t  t h a t  it w a s  

more than  reasonab le  f o r  Malthus t o  recommend l a t e  marr iage a s  

t h e  i d e a l  means o f  f e r t i l i t y  c o n t r o l ,  f o r  it was t h e  method t h a t  

was be ing  s u c c e s s f u l l y  p r a c t i c e d  be fo re  h i s  eyes.  Susan Watkins 

(1981) has  s t u d i e d  t h e  l a t e  phases o f  Europe 's  marr iage changes,  



and shows how r e g i o n a l  d i f f e r e n c e s  p e r s i s t  i n  t h e i r  t r a d i t i o n a l  

d i r e c t i o n s ,  even though t h e r e i s  a  degree  o f  convergence.  LeBras 

and Todd (1981) a l s o  show t h e  p e r s i s t e n c e  o f  l o c a l  d i f f e r e n c e s  

i n  t h i s  a s  i n  o t h e r  m a t t e r s .  

Think ing o f  t h e  i d e a  o f  s o c i a l  m o b i l i t y  a s  a n  i ns t rumen t  

f o r  f o r e c a s t i n g  i s  l i k e  t u r n i n g  a  s e a r c h l i g h t  on it. S o c i a l  

m o b i l i t y  indeed h e l p s  an  obse rve r  t o  unders tand ,  t o  i n t e r n a l i z e  

t h e  way peop le  a c t  i n  t h e i r  jobs  and i n  t h e i r  c h i l d b e a r i n g ,  b u t  

what  else does it do? Any f u r t h e r  use  o f  t h e  i d e a  o f  m o b i l i t y  

would r e q u i r e  t h a t  w e  have some way o f  measur ing i t s  i n t e n s i t y  

i n  t h e  i n d i v i d u a l  w i t h o u t  r e s o r t i n g  t o  h i s  f e r t i l i t y  a s  a  mea- 

s u r e  o f  it. I f  w e  had a  s t a t i s t i c a l  series showing how pe rsona l  

amb i t i on  changes ove r  t h e  y e a r s ,  t hen  w e  cou ld  o b j e c t i v e l y  tes t  

t h e  hypo thes i s  t h a t  it i s  a t  t h e  bottom o f  t h e  demographic t r a n s -  

i t i o n  a s  w e l l  a s  u s i n g  any e s t i m a t e s  w e  might  have of  f u t u r e  

amb i t i on  t o  t e l l  abou t  f u t u r e  c h i l d b e a r i n g .  Merely t o  s t a t e  t h e  

problem t h i s  way i s  t o  show t h a t  t h e  s o c i a l  m o b i l i t y  i d e a  used 

i n  t h i s  way does n o t  r e a l l y  do much beyond g i v i n g  one t h e  sub- 

j e c t i v e  f e e l i n g  t h a t  he unders tands  something i n  h i s t o r y .  

Even though q u e s t i o n s  o f  c a u s a t i o n  w e r e  never  r e s o l v e d ,  i n  

t h e  t i m e  when f e r t i l i t y  was f a l l i n g  f o r e c a s t s  w e r e  r e l a t i v e l y  

a c c u r a t e .  Turn ing p o i n t s  a r e  what one misses w i t h o u t  s e c u r e  

knowledge o f  causes .  Because t hey  took  t h e  demographic t r a n s -  

i t i o n  a s  completed,  and had no i d e a  o f  what would f o l l ow  it, t h e  

f o r e c a s t s  o f  t h e  1930s and 1940s w e r e  . g ross ly  low. I n  t h e  de- 

veloped c o u n t r i e s  t h e  baby boom came a s  a  s u r p r i s e ,  n o t  accep ted  

a s  such even when it was p a t e n t l y  ( t o  o u r  p r e s e n t  h i n d s i g h t )  

under  way. The less developed c o u n t r i e s  w e r e  a l s o  f o r e c a s t  low, 

because  t h e  d rama t i c  f a l l  i n  m o r t a l i t y  o f  t h e  1950s and 1960s 

was n o t  a n t i c i p a t e d .  

K ings ley  Dav is  (1963) s u g g e s t s  t h a t  t h e  problem of t o o  many 

peop le  appears  t o  t h o s e  concerned n o t  a l o n e  a s  one c a l l i n g  f o r  

c o n t r a c e p t i o n ,  b u t  r a t h e r  f o r  one o f  a  number o f  f u n c t i o n a l l y  

e q u i v a l e n t  responses .  These i nc l ude  a l t e r n a t i v e  means of  l i m i t -  

i n g  popu la t i on  growth-abort ion,  d e f e r r e d  mar r iage ,  ou tm ig ra t i on  

t o  t h e  c i t i es  o f  t h e  coun t ry  i n  q u e s t i o n ,  m ig ra t i on  abroad.  The 

c o l l e c t i v e  problem o f  ove rpopu la t i on  i s  t r a n s m i t t e d  t o  i n d i v i d u a l  



f a m i l i e s ,  and t h e i r  responses  a r e  such a s  t o  b r i n g  a  degree o f  

homeostasis.  One can t h i n k  of  t h e  l a r g e  system o f  t h e  n a t i o n ,  

o r ,  indeed t h e  whole c o n t i n e n t  of  Europe, l i n k e d  t o  t h e  sma l l  

system o f  t h e  fami ly ,  s o  t h a t t h e l a t t e r  i s  respons ive  t o  imbal- 

ances i n  t h e  former.  S i g n a l s  can be passed downward by a  s h o r t -  

age of land  i n  a  sys tem o f  p r i v a t e  ownership. T i l l y  (1978) and 

h i s  c o l l a b o r a t o r s  found t h a t  a g r i c u l t u r a l  a r e a s  i n  Europe of 

t h e  e a r l y  i n d u s t r i a l  pe r i od  showed much s m a l l e r  f a m i l i e s  t h a n  

a r e a s  of i n c i p i e n t  i n d u s t r i a l i z a t i o n .  Where sho r tage  of  l and  

t o  i n h e r i t  i n h i b i t s  marr iage,  f e r t i l i t y  i s  h e l d  under c o n t r o l ;  

once jobs,  even low paying ones i n  a r t i s a n a l  i n d u s t r y ,  a r e  a v a i l -  

a b l e  t o  men and women they  can  marry and have c h i l d r e n .  No one 

q u i t e  knows whether some s i m i l a r  r e l a t i o n  a p p l i e s  t o  t h e  p res -  

e n t l y  less developed c o u n t r i e s .  

The r e l a t i o n  of t h e  l a r g e r  system-the coun t ry  o r  t h e  

world-to t h e  sma l l  decision-making group-the couple- is  a  per-  

p e t u a l  problem f o r  demography. I n  what t i m e s  and p l a c e s  i s  t h e r e  

homeostas is ,  s o  t h a t  over  popu la t i on  i n  t h e  l a r g e r  system i s  re- 

f l e c t e d  by r e s t r a i n t  i n  t h e  sma l l e r  group? With such nega t i ve  

feedback comes s t a b i l i t y .  The mechanism expounded by Rose 

F r i s c h  (1978) reduces  fecund i t y  i n  t i m e s  of  food sho r tage ,  making 

fewer b i r t h s ,  which i s  t h e  k ind  of nega t i ve  feedback conducive 

t o  s t a b i l i t y .  But w e  know t h a t  i n  some t i m e s  and p l a c e s  pover ty  

i n c i t e s  rep roduc t i on ,  which makes f o r  more pover ty ,  a  d e s t a b i l -  

i z i n g  p o s i t i v e  feedback. I f  w e  knew more abou t  t h e  r e l a t i o n s  

of t h e  two systems f o r e c a s t i n g  would be f a c i l i t a t e d .  A s  w e  have 

seen,  t h e  r e l a t i o n  o f  c h i l d b e a r i n g  t o  s o c i a l  psycho log ica l  s t a t e s  

l i k e  ambi t ion o r  mob i l i t y  i s  more prob lemat ic .  

HETEROGENEITY OF UNDERLYING CAUSES 

During t h e  1940s and subsequent ly  t h e r e  was a  r e a c t i o n  t o  

popu la t ion  d e c l i n e ,  and wes te rn  popu la t i ons  began t o  grow r a p i d l y  

through n a t u r a l  i n c r e a s e .  But on l y  f o r  two decades,  u n t i l  i n  

t h e  1960s t h e  downtrend resumed. Was t h e  resumpt ion o f  t h e  down- 

t r e n d  t h e  con t inued  e f f e c t  o f  t h e  same causes  a s  had ope ra ted  

up t o  1935? Apparent ly  n o t ,  a rgues  P h i l i p p e  A r i e s  (1980).  The 

e a r l i e r  f a l l  i n  f e r t i l i t y  r ep resen ted  a  p o s i t i v e  i n t e r e s t  i n  



c h i l d r e n .  The i n t e r e s t  showed i t s e l f  n o t  i n  hav ing many, b u t  

i n  t h e  we l fa re  and t h e  p rog ress  up t h e  s o c i a l  s c a l e  o f  t h e  few 

t h a t  one d i d  have. That  a t t i t u d e  h a s  a l t e r e d  i n  r e c e n t  years-  

s o c i a l  m o b i l i t y  i s  n o t  t h e  eng ine o f  p rog ress  t h a t  it was i n  t h e  

19th  and t h e  e a r l y  20th cen tu ry .  I t  i s  hard f o r  us  even t o  

imagine t h e  degree  o f  ambi t ion f o r  s o c i a l  advance t h a t  drove our  

p a r e n t s  and g randparen ts .  

I ns tead  a  new motive has  come i n t o  view, a  p ro longa t i on  of 

t h e  i nd i v i dua l i sm t h a t  had been deve lop ing i n  Europe du r i ng  t h e  

age o f  romantic ism. People now sea rch  f o r  a  pe rsona l  i d e n t i t y  

of t h e i r  own; they  a r e  less i n c l i n e d  t o  p a t t e r n  t h e i r  l i v e s  on 

s o c i a l  p r e s c r i p t i o n s .  And seek ing  t o  do t h e i r  own t h i n g  means 

s e v e r a l  k inds  o f  change-women want jobs ,  c a r e e r s ,  t h e i r  own 

sources  o f  f i n a n c e ,  i n  s h o r t  scope f o r  expanding t h e i r  own per-  

s o n a l i t i e s .  Corresponding changes a r e  t ak ing  p l a c e  i n  men. For 

a d u l t s  o f  both sexes  c h i l d r e n  become a  handicap t o  pe rsona l  ex- 

pans ion i f  t h e  marr ige con t i nues ,  and t o  a  job o r  remarr iage i f  

t h e  marr iage b reaks  up. 

Low f e r t i l i t y  seems here  t o  s t a y .  A r e v e r s a l  o f  a l l  t h e  as- 

p e c t s  o f  t h e  change t h a t  goes by t h e  name o f  women's l i b e r a t i o n  

i s  unimaginable, and s i n c e  t h e  s e v e r a l  a s p e c t s  s e e m t o b e  r e l a t e d ,  

w e  can even less env isage  a  change i n  one w i t h o u t t h e o t h e r s  a l s o  

changing. Those who do n o t  see women q u i t t i n g  t h e i r  jobs and re- 

d i s c o v e r i n g t h e  v i r t u e s  o f  domes t i c i t y ,  subo rd ina t i on  t o  a  husband, 

and p r o l i f i c  c h i l d b e a r i n g  w i l l  produce p r o j e c t i o n s  f o r  developed 

c o u n t r i e s  w i th  con t inued  low b i r t h s .  

What d o e s t h i s m e a n  f o r  t h e  long  t e r m  f u t u r e ?  A c u l t u r e  t h a t  

changes a s  r a p i d l y  a s  o u r s  has  done ove r  t h e  p a s t  gene ra t i on  can 

change back aga in .  Bourgeois-Pichat  (1979) a long  w i th  E a s t e r l i n  

(1973) ,  C lark  (1980) ,  Spengler  (1978) ,  and o t h e r  wri ters see 

f l u c t u a t i o n s  i n  f e r t i l i t y .  F le.wi l l  have a  s t a t i o n a r y  popu la t ion  

over  t h e  long run ,  b u t  w i t h  p e r i o d i c  ups and downs. The swings 

w i l l  presumably be imposedon a  popu la t ion  t h a t  o v e r t i m e  j u s t  re- 

p laces  i t s e l f .  I t  has  been t h o u g h t l e s s l y  assumed t h a t  t h e  l i m i t s  

o f  t h e  n a t u r a l  wor ld,  which c e r t a i n l y  impose long-run s t a t i o n a r -  

i t y ,  a l s o  impose c o n s t a n t  b i r t h s  and dea ths ,  a  conc lus ion  t h a t  

ha rd l y  fo l lows .  Y e t  how can one f o r e c a s t  t h e  waves t h a t ,  a s  t h e  



postwar expe r i ence  shows, can be o f  s u b s t a n t i a l  ampl i tude and ir- 

r e g u l a r  l eng th?  The Lotka t heo ry ,  b a s e d o n c o n s t a n t  age -spec i f i c  

b i r t h s  and d e a t h s  imposed on an  i n i t i a l l y  nons tab le  age d i s t r i b u -  

t i o n ,  would g i v e  waves o f  one g e n e r a t i o n  l e n g t h .  W e  look  l a t e r  

a t  t h e  economic t heo ry  o f  f e r t i l i t y ,  from one v e r s i o n  of which 

waves o f  two g e n e r a t i o n s  i n  l e n g t h  a r e  deduced. 

FIRST EFFECTS OF DEVELOPMENT 

For less developed c o u n t r i e s  some i n c r e a s e i n  f e r t i l i t y  t e n d s  

t o  occur  on t h e  eve  o f  modern izat ion.  Tha t  can  be  due to improved  

h e a l t h  and s o  h i g h e r  f e c u n d i t y ,  e a r l i e r  and more u n i v e r s a l  mar- 

r i a g e ,  i n c r e a s e d  i l l e g i t i m a c y ,  and t h e  s u b s t i t u t i o n  o f  b o t t l e -  

f eed ing  f o r  b reas t - f eed ing .  Modernizat ion causes  t h e  abandonment 

of va r ious  t r a d i t i o n a l  p r a c t i c e s  t h a t  c u r t a i l  f e r t i l i t y ,  i nc lud-  

i n g  post-partum s e x u a l  a b s t i n e n c e ,  common i n  t r a d i t i o n a l  A f r i can  

s o c i e t i e s  and e lsewhere.  Anato le  Romaniuk (1980) h a s  a u s e f u l  

d i s c u s s i o n  o f  such m a t t e r s  i n  a p p l i c a t i o n  t o  Za i re .  I n  a l a t e r  

paper  he shows t h a t  t h e  same a p p l i e s  t o  t h e  Canadian I nd ians ,  and 

t h e  rise appears  t o  b e  due t o  t h e  a b r u p t  s h i f t  from prolonged 

b reas t - f eed ing  t o  b o t t l e - f e e d i n g  t h a t  took p l a c e  p r i o r  t o  t h e  

l a r g e - s c a l e  p r a c t i c e  o f  b i r t h  c o n t r o l  (Romaniuk 1981).  

But t im ing  i s  t h e  problem h e r e ,  a s  i n  rega rd  t o  t h e  subse- 

quen t  phases o f  t h e  demographic t r a n s i t i o n .  How can  one p o s s i b l y  

know, i n  r e s p e c t  o f  a n  A f r i c a n  coun t ry ,  f o r  example, how soon t h e  

abandonment o f  b reas t - f eed ing ,  and o t h e r  e lements  t h a t  conduce t o  

s h o r t e n i n g  b i r t h  i n t e r v a l s ,  w i l l  t a k e  p lace?  The t h e s i s  seems 

c o r r e c t  a s  an e x p l a n a t i o n  of t h e  p a s t ,  which i s  a l l  t h a t  it 

c la ims  t o  be,  b u t  because o f  t h e  unknown t imescd le ,  f o r e c a s t e r s  

canno t  e a s i l y  use  it. They a r e  i n c l i n e d  t o  t h i n k  of t h e  temporary 

r ise a s  a b l i p  on t h e  cu rve  o f  f e r t i l i t y  t h a t  they  can  pass  ove r  

w i t h  impunity . 

DIRECT AND IND IRECT EFFECTS OF DEVELOPMENT 

The r e l a t i o n  between t h e  f u r t h e r  s t a g e s  of  development and 

f e r t i l i t y  has  been s t u d i e d  by many au tho rs .  The work of  Heer 

(1968) can be t aken  a s  r e p r e s e n t a i t v e .  Heer found t h a t  t h e  direct 

e f f e c t  o f  development i s  i n c r e a s e d  l i t e r a c y  and d e c l i n i n g  i n f a n t  



m o r t a l i t y ,  and t h e s e  lower f e r t i l i t y .  The s tudy has been sub- 

j e c t  t o  some c r i t i c i s m ,  e s p e c i a l l y  because it used c ross-  

s e c t i o n a l  m a t e r i a l  t o  i n f e r  l o n g i t u d i n a l  e f f e c t s ,  b u t  i t s  con- 

c l u s i o n  seems t o  be c o n s i s t e n t  w i th  o t h e r  r e s u l t s ,  and we may 

suppose he re  t h a t  it i s  co r rec t . *  

I f  it i s  c o r r e c t  w e  ought t o  be a b l e  t o  p r e d i c t  f e r t i l i t y  

change by p r e d i c t i n g  l i t e r a c y  and i n f a n t  m o r t a l i t y .  But we run 

up a g a i n s t  thesame d i f f i c u l t y  a s  elsewhere-that  p r e d i c t i n g  

changing i n  l i t e r a c y  and i n f a n t  m o r t a l i t y  i s  n o t  easy.  Moreover, 

t h e  response t o  l i t e r a c y  i s  probably non l inear ;  somewhere t h e r e  

must be a  th resho ld ,  s o  t h a t  it takes  a good d e a l  o f  change i n  

t h e s e  independent v a r i a b l e s  t o  b r i ng  about t h e  change i n  f e r t i l -  

i t y .  But t h e  th resho ld  i s  d i f f i c u l t  t o  es t ima te .  Th is  makes 

t h e  t iming of  t h e  e f f e c t  hard t o  s t a t e  on t h e  b a s i s  o f  e x i s t i n g  

theory  and d a t a .  
* *  

Mexico i l l u s t r a t e s  t h e  problem. I t  has seemed t o  be t r u e  

t h a t  p e r s i s t e n c e  of h igh f e r t i l i t y  i n  Mexico, a t  l e a s t  u n t i l  

very r e c e n t l y ,  d id  n o t  accord w i th  i t s  h igh  income, educat ion,  

and urban iza t ion .  Kirk d i d  indeed f i n d  some r e g u l a r i t y ,  and 

demonstrated t h a t  t h e  t r a n s i t i o n  goes through i n c r e a s i n g l y  

qu ick ly  a s  t ime moves along;  what took 60 yea rs  f o r  t h e  United 

S t a t e s  (say ,  1870 t o  1930) cou ld  w e l l  occur  i n  a  t h i r d  of t h a t  

t i m e  today. But when it w i l l  occur  i s  s t i l l  n o t  s t a t e a b l e .  

Beyond a l l  t h i s  i s  t h e  d a t a  problem, t h a t  has  c o n s t i t u t e d  

a good p a r t  o f  t h e  cont roversy.  Never mind what w i l l  happen i n  

t h e  fu tu re - is  t h e  Mexican b i r t h  r a t e  f a l l i n g  now? I t  appears 

t o  be f a l l i n g ,  b u t  t h e  rate o f  f a l l  i s  uncer ta in .  The t r o u b l e  

i s  no t  t h a t  Mexico l a c k s  a  b i r t h  r e g i s t r a t i o n  system-she has  

one. But un fo r tuna te l y  an unknown f r a c t i o n  of  t h e  b i r t h s  do n o t  

g e t  r e g i s t e r e d ,  and examination o f  t h e  numbers sugges ts  t h a t  t h e  

f r a c t i o n  i s  f a r  from cons tan t  over  t i m e .  

*For a  u s e f u l  comment on t h e  Heer s tudy  s e e  Massey and 
Tedrow (1976) .  

**For example, s e e  Oechs l i  and Kirk (1974) ,  Se ive r  (1975, 
1976) ,  and Hicks (1974).  



EDUCATION AND FERTILITY 

Much p r o g r e s s  i s  be ing  made th roughou t  t h e  Th i rd  World i n  

t h e  sp read  o f  educa t i on .  Even c o u n t r i e s  whose p e r  c a p i t a  incomes 

remain low a r e  b u i l d i n g  schoo l s  f o r  p r imary ,  secondary ,  and ter-  

t i a r y  e d u c a t i o n ,  and a r e  moving f a s t  towards t h e  of ten-ment ioned 

g o a l  o f  wip ing o u t  i l l i t e r a c y .  On t h e  whole t hey  a r e  a b l e  t o  

o u t d i s t a n c e  popu la t i on  i n c r e a s e ,  s o  t h e  pe rcen tage  o f  s u c c e s s i v e  

c o h o r t s  t h a t  a t t e n d s  schoo l  i s  i n c r e a s i n g ,  T h i s  sp read  o f  educa- 

t i o n  seems bound t o  a f f e c t  f e r t i l i t y  i ndependen t l y  o f  t h e  growth 

o f  income. Barbara  Janowi tz  (1976) l is ts t h e  c r o s s - n a t i o n a l  

s t u d i e s ,  most o f  which show n e g a t i v e  c o r r e l a t i o n s  between f e r t i l -  

i t y  and educa t i on ,  t h e n  goes on t o  a rgue  t h a t  t h e r e  i s  a d i r e c t  

e f f e c t  and an  i n d i r e c t  e f f e c t  th rough l a b o r  f o r c e  p a r t i c i p a t i o n  

and age a t  mar r iage .  

A s  Caldwel l  (1980) p u t s  it, t h e r e  a r e  f i v e  ways i n  which 

educa t i on  a c t s :  

1. I t  reduces  t h e  c h i l d ' s  p o t e n t i a l  f o r  work i n s i d e  and 

o u t s i d e  t h e  home, n o t  o n l y  because o f  t h e  absence of t h e  c h i l d  

from t h e  f am i l y  w h i l e  a t  schoo l ,  b u t  a l s o  because t r a d i t i o n a l  

t a s k s  come t o  s e e m  bo th  t o  him and t o  h i s  p a r e n t s  u n f i t t i n g  and 

o u t  o f  accord  w i t h  h i s  s t a t u s .  

2.  I t  i n c r e a s e s  t h e  c o s t  o f  c h i l d r e n  f o r  fees, uni forms,  

and s t a t i o n e r y ,  f o r  e x t r a s  t h a t  w i l l  e n a b l e  t h e  c h i l d  t o  p a r t i c i -  

p a t e  e q u a l l y  w i t h  o t h e r  c h i l d r e n ,  f o r  new k i n d s  o f  food and o t h e r  

u n f a m i l i a r  e x p e n d i t u r e s  suppor ted  by t h e  a u t h o r i t y  o f  t h e  schoo l  

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

3 .  While h e  t h u s  deve lops  i n i t i a t i v e s  and becomes a n  inde-  

pendent  moral  f o r c e  i n  t h e  f am i l y ,  t h e  c h i l d ' s  s t a t u s  a s  a  

m a t e r i a l  dependent  i n  t h e  fami l y  i s  emphasized by t h e  schoo l .  

Laws t o  p r o t e c t  t h e  c h i l d ,  i n c l u d i n g  p r o t e c t i o n  a g a i n s t  t h e  p res -  

s u r e s  o f  p a r e n t s ,  a r e  passed s imu l taneous ly  w i t h  p l a n s  f o r  un i -  

v e r s a l  educa t i on .  

4 .  Schoo l ing  speeds  up c u l t u r a l  change and imposes middle- 

c l a s s  va lues ;  t h e s e  i n c l u d e  hav ing few c h i l d r e n  b u t  ones i n  which 

heavy inves tment  i s  made. One can  t a l k  abou t  hav ing schoo l s  tP.at 

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



and a d a p t  t h e  c h i l d  t o  t h e  peasan t  s o c i e t y  i n  which he  w i l l  have 

t o  l i v e ,  b u t  t h e  f a c t  i s  t h a t  t h e  t e a c h e r ,  a lmos t  always possessed 

o f  m idd le -c lass  a s p i r a t i o n s ,  is  h a r d l y  l i k e l y  t o  s t r e n g t h e n  v a l u e s  

t h a t  a r e  opposed t o  h i s  own. 

5. More s p e c i f i c a l l y ,  i n  t h e  contemporary world t h e  schoo l  

s e r v e s  a s  t h e  means f o r  p ropaga t ing  t h e  s p e c i f i c  v a l u e s  of  t h e  

Western middle c l a s s .  These i n c l u d e  t h e  view t h a t  g i r l s  a r e  a s  

impor tan t  a s  boys,  and j u s t  a s  much t o  be educa ted ,  t h a t  w h i t e  

c o l l a r  work i s  better t han  farming,  and t h a t  c e r t a i n  k i nds  o f  

food,  c l o t h i n g ,  and hous ing a r e  e s s e n t i a l .  

School  tex tbooks  make l i t t l e  mention o f  t r a d i t i o n a l  prac-  

t ices r a t h e r  suppos ing a  modern, i .e . ,  Western way of  l i f e .  And 

t h e  main message o f  t h e  schoo l s  is  n o t  w r i t t e n  down i n  t h e  t e x t -  

books. An unspoken t h e s i s  i s  accep ted  by p a r e n t s ,  t e a c h e r s ,  and 

p u p i l s :  a  new way of l i f e  has  been d i scove red ,  t h a t  i s  a t  v a r i -  

ance w i t h  t r a d i t i o n ,  and it i s  better t h a n  t h e  t r a d i t i o n a l  way. 

The schoo l  weakens t h e  subo rd ina t i on  of t h e  young t o  t h e  o l d ,  

and i n  t h i s  way h e l p s  t o  d e s t r o y  t h e  fami ly  a s  a n  economic u n i t .  

The new s o r t  o f  pe rson  produced by t h e  schoo l s  o b t a i n s  more 

from t h e  o l d e r  g e n e r a t i o n  and i s  less an a s s e t  t o  t h a t  gene ra t i on .  

I n  ano the r  w r i t i n g  Caldwel l  (1977)  has  shown how t h e  t r a d i t i o n a l  

s o c i e t y ' s  way o f  u s i n g  t h e  young t o  add t o  t h e  income and wea l t h  

o f  t h e  o l d  pushes c o u p l e s t o b u i l d  l a r g e  f a m i l i e s .  I t  i s  t h e  

r e v e r s a l  o f  t h e  f low o f  wea l th ,  i n  which t h e  young become an ex- 

pense r a t h e r  t han  a  sou rce  o f  m a t e r i a l  g a i n ,  t h a t  i s  r e s p o n s i b l e  

f o r  f e r t i l i t y  d e c l i n e .  

I n  summary, on t h e  t h e s i s  developed by Caldwel l  and inde- 

penden t l y  i n  unpubl ished form by Norman Ryder, t h e  f low of  wea l t h  

backward up t h e  g e n e r a t i o n s  makes f o r  l a r g e  f a m i l i e s ,  and t h e  

f low downward f o r  sma l l  ones.  The modern expans ion o f  educa t i on  

has  an  impor tan t  r o l e  i n  t u r n i n g  t h e  f low around. The t h e s i s  

revo l v i ng  around t h e  d i r e c t i o n  o f  t h e  f low of  wea l th  i s  convinc- 

i n g ,  and adds t o  o u r  unders tand ing  o f  t h e  demographic t r a n s i t i o n .  

That  indeed can  be s a i d  t o  be i t s  purpose-to add t o  understand- 

i ng .  I t  c la ims  no a b i l i t y  t o  t u r n  unders tand ing  i n t o  numbers, 

and s o  i n c r e a s e  f o r e c a s t i n g  power. 



URBANIZATION 

The c i t i es  of  t h e  poor  c o u n t r i e s  have i n c r e a s e d  enormously 

i n  popu la t i on .  Th i s  i s  shown by t h e  p r o j e c t i o n s  o f  t h e  Uni ted 

Nat ions ,  and d i s c u s s e d  i n  some d e t a i l  by Blayo (1976) .  Between 

1950 and 1970 t h e  p o p u l a t i o n s  o f  t h e  c i t i es  o f  t h e  less developed 

c o u n t r i e s  grew by an average  of 4 . 4  p e r c e n t  p e r  y e a r ,  w h i l e  t h e  

growth o f  t h e  r u r a l  popu la t i on  was on l y  1.6 p e r c e n t .  By 1975 

t h e  urban popu la t i on  was 27 p e r c e n t  o f  t h e  t o t a l  i n  t h e  less de- 

ve loped c o u n t r i e s ,  much more i n  L a t i n  America, less i n  A f r i c a .  

How does t h i s  a f f e c t  f e r t i l i t y ?  

Urban iza t ion  i s  a  f o r c e  t h a t  i n  many r e s p e c t s  a c t s  i n  t h e  

same d i r e c t i o n  a s  educa t ion - i t  exposes peop le  t o  t h e  modern 

wor ld.  The a t t i t u d e s  o f  governments, and indeed o f  some s o c i a l  

s c i e n t i s t s ,  i s  less p o s i t i v e  towards t h e  c i t ies  t h a n  it i s  to -  

wards s c h o o l s ,  b u t  o t h e r  s o c i a l  s c i e n t i s t s  a r e  p o s i t i v e .  On one 

s imp le  view peop le  would n o t  come t o  t h e  c i t y  u n l e s s  it makes 

them b e t t e r  o f f  t h a n  t hey  w e r e  i n  t h e  c o u n t r y s i d e .  And s i n c e  

under compe t i t i on  t h e i r  incomes a r e  p r o p o r t i o n a l  t o  t h e i r  produc- 

t i o n ,  t h e i r  be ing  b e t t e r  o f f  means t h a t  t h e y  c o n t r i b u t e  more t o  

t h e  n a t i o n a l  p roduc t .  H a r r i s  and Todaro (Todaro 1976) and Rempel 

(1981) a g r e e  t h a t  n o t  eve ryone ' s  l o t  i s  improved i n  t h e  c i t y ,  be- 

cause  g e t t i n g  a  job  i n  t h e  formal  s e c t o r  i s  a random e v e n t  t h a t  

w i l l  n o t  occur  f o r  a l l ,  b u t  a l l  have an  i n i t i a l  expec ted  income 

i n  t h e  c i t y  g r e a t e r  t h a n  t h e i r  expec ted  income i n  t h e  coun t r ys i de .  

On t h e  o t h e r  hand, it i s  argued t h a t  pover ty  i n  t h e  c i t y  i s  

more ug ly  t h a n  i n  t h e  coun t r ys i de ;  t h a t  peop le  on l y  come because 

l and  s h o r t a g e  p r e v e n t s  them from e a r n i n g  a  l i v i n g  i n  t h e  count ry -  

s i d e ;  t h o s e  i nm ig ran t s  t o  t h e  c i t y  who l i v e  i n  shan ty  towns, and 

have n o t  p u t  t h e i r  hand on t h e  l owes t  rung of  t h e  l a d d e r  o f  up- 

ward m o b i l i t y ,  a r e  i n  t h e  same p r i m i t i v e  c o n d i t i o n  a s  t hey  w e r e  

b e f o r e  moving, and c u t  o f f  from t h e  genu ine urban l i f e  t h a t  would 

make them t r u l y  modern. I n  t h i s  s i t u a t i o n  t h e r e  i s  no reason  t o  

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

n e g a t i v e  v iews,  whether  peop le  come t o  t h e  c i t y  because  t hey  a r e  

p u l l e d  by i t s  a t t r a c t i o n s ,  o r  whether  t hey  come because t hey  a r e  

i n  e f f e c t  pushed o u t  o f  t h e  coun t r ys i de ,  a r e  n o t  a lways easy  t o  

d i s t i n g u i s h ,  s i n c e  t h e y  a r e  bo th  s t a t i n g  t h a t  it i s  t h e  d i f f e r -  

e n t i a l  incomes and o t h e r  advan tages  t h a t  cause  u rbhn i za t i on .  I f  



t h e  p u l l  lowers f e r t i l i t y  more t h a n  t h e  push does ,  it would be 

indeed d e s i r a b l e  t o  make t h e  d i s t i n c t i o n .  

I n  Europe and America urban f e r t i l i t y  was t y p i c a l l y  lower 

t han  r u r a l ,  and p a r t  o f  t h e  way t h a t  t h e  demographic t r a n s i t i o n  

ope ra tedwas  through t h e  r u r a l  exodus t h a t  lowered f e r t i l i t y .  No 

such c l e a r c u t  r e l a t i o n  o f  movement and f e r t i l i t y  a p p l i e s  around 

t h e  wor ld today.  I n  some i n s t a n c e s  t h e  f e r t i l i t y  o f  t h e  movers 

i n t o  t h e  c i t y  i s  eve ry  b i t  a s  h igh  a s  t h a t  o f  t h e  coun t r ys ide  

from which t h e y  came. I n  o t h e r  i n s t a n c e s  t h e r e  i s  some d i f f e r -  

ence between t h e  f e r t i l i t y  o f  t h e  movers and t h a t  o f  t h e  peop le  

t hey  l e f t  beh ind,  b u t  t h i s  may be  due t o  s imp le  s e l e c t i o n ,  and 

i f  s o  t h e  move has  no e f f e c t  on o v e r a l l  f e r t i l i t y .  Recent  work 

r e p o r t e d  by Sidney and A l i c e  Go lds te in  ( 1 9 8 1 )  found t h a t  t h e  

c u r r e n t  f e r t i l i t y  o f  m ig ran ts  was c o n s i s t e n t l y  h i g h e r  t h a n  t h a t  

o f  t h e i r  own e a r l i e r  f e r t i l i t y  and h i g h e r  t h a n  t h a t  o f  nonmi- 

g r a n t s  i n  urban a r e a s .  On t h e  o t h e r  hand t h e  p a s t  f e r t i l i t y  o f  

m ig ran ts  was lower t h a n  t h a t  o f  nonmigrants.  The combinat ion 

s u g g e s t s  bo th  a  s e l e c t i v e  e f f e c t  and a  d i r e c t  i n f l u e n c e  o f  m i -  

g r a t i o n  on c h i l d b e a r i n g ,  a g a i n  a  p r o p o s i t i o n  u s e f u l  f o r  under- 

s t a n d i n g  b u t  n o t  i n  any obvious way f o r  f o r e c a s t i n g .  

Mere s e l e c t i o n  of  m ig ran ts  i n t o  t h e  c i t y  would n o t  change 

t h e  n a t i o n a l  mix, and hence a s  such would n o t  have any e f f e c t  

on n a t i o n a l  i n c r e a s e .  Urban iza t ion  lowers  n a t i o n a l  r a t e s  o f  

i n c r e a s e  i n  t h e  degree  i n  which t h e  c i t y  i t s e l f  lowers  t h e  f e r -  

t i l i t y  o f  t hose  who have come t o  l i v e  i n  it. Thus mere d a t a  on 

d i f f e r e n t i a l  f e r t i l i t y  between c i t y  and c o u n t r y s i d e  canno t  t e l l  

u s  t h e  e f f e c t  o f  u r b a n i z a t i o n  on n a t i o n a l  i n c r e a s e ;  w e  would 

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

t h e  s t a t i s t i c s  t h a t  a r i s e s  a s  s e l e c t i o n  o f  t h e  less f e r t i l e  

r u r a l  peop le  f o r  m ig ra t i on .  

INCOME EQUALITY AND FERTILITY 

I f  f e r t i l i t y  w e r e  a s imp le  f u n c t i o n  o f  average  income, and 

income w e r e  r i s i n g  a t  a  known r a t e ,  w e  would have an  e f f e c t i v e  

f o r e c a s t i n g  machine. I n  f a c t  t h e  r e l a t i o n  of  income and f e r t i l -  

i t y  i s  n o t  s imple .  The c r u d i t y  o f  f o r e c a s t i n g  f e r t i l i t y  from 

agg rega te  measures l i k e  income p e r  head o r  energy consumption 



per  head i s  pointed o u t  by Repetto (1974) ,  Bhattacharyya (1975) ,  

and o t h e r s ,  whoshow t h a t  t h e d i s t r i b u t i o n  o f  income has a decided 

e f f e c t .  Comparison of  China and B r a z i l  sugges ts  t h a t  t h e  mean 

and d i s p e r s i o n  of income d i s t r i b u t i o n  may we l l  a c t  independent ly.  

The d i s p e r s i o n  can be taken a s  merely t h e  d i f f e r e n c e  between 

r u r a l  and urban averages,  b u t  t h e  more s o p h i s t i c a t e d  index due 

t o  Kuznets (1975) would seem more app rop r ia te .  

Repetto prov ides evidence on t h e  e f f e c t  o f  e q u a l i t y  i n  in-  

ducing f e r t i l i t y  d e c l i n e ,  mostly i n  t h e  form o f  c ross -sec t i ona l  

reg ress ions  among c o u n t r i e s  i n  which d i s t u r b i n g  v a r i a b l e s  a r e  

he ld  cons tan t .  The p o i n t  c l e a r l y  has a degree of  v a l i d i t y ,  a l -  

though it i s  n o t  e a s i l y  i n t e g r a t e d  w i th  a l t e r n a t i v e  economic 

hypotheses,  o r  wi th  psycholog ica l ,  s o c i o l o g i c a l ,  and o t h e r  

mechanisms. 

THE PRIMORDIAL MODEL: POPULATION PRESSES ON LAND 

Malthus (1960) d i d  n o t  set o u t  t o  f o r e c a s t  popula t ion,  being 

con ten t  t o  urge r e s t r a i n t  i n c h i l d b e a r i n g ,  w h i c h i s  t o  say  apply ing 

t h e  p revent ive  check, i n  o r d e r  t o  f o r e s t a l l  n a t u r e ' s  a p p l i c a t i o n  

of t h e  p o s i t i v e  check, an  i nc rease  of mor ta l i t y .  H i s  model i s  

r e l a t e d  t o  p o l i c y  r a t h e r  t h a n  t o  fo recas t i ng .  Sometimes, espec- 

i a l l y  i n  t h e  f i r s t  e d i t i o n  (Malthus 1959) he seems p e s s i m i s t i c  

enough about  people having t h e  s t r e n g t h  o f  c h a r a c t e r  t o  a p ~ l y  

t h e  p revent ive  check t h a t  one can read a f o r e c a s t  of misery i n t o  

h i s  w r i t i n g ,  bu t  a t  o t h e r  t imes,  and i nc reas ing l y  a s  he grew 

o l d e r ,  he seems hopefu l  t h a t  w i th  t h e  advance of educat ion people 

would indeed r e s t r a i n  t h e i r  ch i l dbear ing  and cl imb h igh above 

mere phys io log i ca l  subs i s tence .  

I f  Malthus himsel f  was no t  a b l e  t o  use h i s  model f o r  fore-  

c a s t i n g i t w o u l d  be r a s h  f o r  us s o  t o  use it, e s p e c i a l l y  now t h a t  

a cen tury  and a h a l f  have gone by, i n  which much more s o p h i s t i -  

ca ted  models have appeared. Malthus does n o t  h e l p  f o r e c a s t i n g  

because h i s  w r i t i n g  on popula t ion,  when read i n  con tex t ,  i s  con- 

d i t i o n a l .  One can th ink  o therwise by read ing  t h e  f i r s t  few 

pages of  t h e  f i r s t  e s s a y ,  bu t  i n  e f f e c t  he i s  a lways ,say ing  t h a t  

i f  people behave i n  a c e r t a i n  way-which he would dep lo re  t h e i r  



doing-then t h e r e  w i l l  be  c e r t a i n  bad consequences. Ma l thus 's  

model and a l l  h i s  w r i t i n g  w e r e  o r i e n t e d  t o  p o l i c y ,  and on ly  on 

s u p e r f i c i a l  r e a d i n g  does he appear  t o  be making p r e d i c t i o n s .  

There i s  a  l e s s o n  f o r  l a t e r  workers h e r e ,  i n  t h e  d i s t i n c -  

t i o n  between p o l i c y  models and f o r e c a s t i n g  models. " I f . . .  

then . . . "  s t a temen ts  a r e  n o t  what t h e  c l i e n t  o f  t h e  f o r e c a s t e r  

wants,  b u t  r a t h e r  a n  uncond i t i ona l  estimate of what w i l l  happen. 

A f t e r  a l l  it i s  n o t  u s u a l l y  t h e  c l i e n t ' s  bus iness  t o  i n f l u e n c e  

t h e  growth o f  popu la t i on ;  a l l  he wants is t o  se l l  it automobi les, 

o r  t o y s , o r  whee lcha i rs .  Faced w i t h  a p o l i c y  maker who i s  going 

t o  do something abou t  p o p u l a t i o n , t h e  f o r e c a s t e r  is  confused and 

embarrassed. Some o f  t h e  a u t h o r i t i e s  i n  China s e r i o u s l y  b e l i e v e  

t h a t  they  can reduce  t h e  popu la t ion  t o  700 m i l l i o n  w i t h i n  a  gen- 

e r a t i o n  o r  two. The demographer may say  t h a t  t hey  canno t  do 

t h i s ,  o r  t h a t  t hey  shou ld  n o t  do it, b u t  t h e n  h e  i s  enmeshed i n  

po l i c y .  I f  h e  canno t  make a f o r e c a s t  f o r  a coun t r y  w i t hou t  a n  

embarrass ing judgment on t h e  soundness and t h e  success  o f  a  pro- 

posed p o l i c y  t hen  p o l i c y  making i s  indeed a n  o b s t a c l e  t o  fo re -  

c a s t i n g .  

HUMAN CAPITAL, 

A d i s t i n c t  way o f  v iewing f e r t i l i t y  change i s  prov ided by * 
t h e  human c a p i t a l  schoo l .  

I t  had long been no ted  t h a t  a more h igh l y  t r a i n e d  l a b o r  

f o r c e  i s  t h e  s o u r c e  o f  much, perhaps most,  economic advance. 

The human c a p i t a l  schoo l  adop ts  t h i s  p r o p o s i t i o n  and incorpor -  

a t e s  it i n  a model i n  which t h e  household i s  t h e  d e c i s i o n  u n i t .  

The household has  a produc t ion  f u n c t i o n  whose argument i s  t h e  

t i m e  of  i t s  members. When wages o f  male workers a r e  much h ighe r  

t han  t h o s e  o f  females  t h e  w i f e  w i l l  look a f t e r  t h e  home and t h e  

husband w i l l  have a job.  A s  wages come c l o s e r  t o  e q u a l i t y  t h e  

w i f e  can use  h e r  t i m e  more e f f e c t i v e l y ,  can ga in  g r e a t e r  u t i l i t y  

by h e r s e l f  t a k i n g  a  job. I n  do ing  s o  she  has  weighed t h e  

*See Becker (1960) ,  Schu l t z  (1974) ,  and W i l l i s  (1973) .  An 
impor tan t  a l t e r n a t i v e  i s  t h a t  o f  L e i b e n s t e i n  (1957) .  



s a t i s f a c t i o n s  o f  t h e  l a b o r  market  a g a i n s t  t h o s e  o f  t h e  home and 

found t h e  former  g r e a t e r .  

The household f a c e s  a  doub le  c o n s t r a i n t :  o f  income and 

time-money ( f rom wages and o t h e r  s o u r c e s )  t h a t  buys goods,  and 

24 hours  p e r  day f o r  each  o f  i t s  m e m b e r s  f o r  t i m e .  S u b s t i t u t i o n  

between goods and t i m e  w i l l  t a k e  p l a c e  i n  s h i f t i n g  r a t i o s  a s  

goods become more a t t r a c t i v e ,  and a s  t i m e  becomes worth more. 

One of t h e  ways i n  which t h e  t i m e  of  a n  i n d i v i d u a l  i s  made more 

v a l u a b l e  i s  by inves tment  i n  educa t i on .  Such inves tment  i n  due 

cou rse  b r i n g s  c o n s i d e r a b l e  r e t u r n s  t o  t h e  i n d i v i d u a l  a s  w e l l  a s  

t o  t h e  community. The e a r l i e r  i n  h i s  o r  h e r  l i f e  t h e  educa t i on  

t a k e s  p l a c e  t h e  g r e a t e r  t h e  t o t a l  r e t u r n  on it. For t h e  commun- 

i t y  t h e  inves tment  accoun ts  f o r  most 0 f t h e : i n c r e a s e  o f  produc- 

tion-many t i m e s  the i n c r e a s e  t h a t  t h e  inves tment  i n  p h y s i c a l  

c a p i t a l  accoun ts  f o r .  The more c a p i t a l  is  i n v e s t e d  i n  a  person  

t h e  g r e a t e r  t h e  v a l u e  o f  h i s  o r  h e r  t i m e  i n  t h e  l a b o r  market ,  

and w i t h  o t h e r  t h i n g s  e q u a l ,  t h e  less d i s p o s i t i o n  t h e r e  w i l l  be 

t o  spend t i m e  i n  t h e  home. D i f f e r e n c e s  of  income among i n d i v i d -  

u a l s  a r e  now exp la ined :  t h e  peop le  who embody more inves tment  

draw a  r e t u r n  on  t h a t  i nves tment .  

For  Becker coup les  a r e  p l aced  b e f o r e  two d e c i s i o n s :  t h e  

q u a n t i t y  and t h e  q u a l i t y  o f  t h e  c h i l d r e n  t h a t  t hey  a r e  t o  have. 

A s  t h e i r  income rises they  i n v e s t  more o f  it i n  q u a l i t y .  Some 

have f e a r e d  t h a t  c h i l d r e n  might  be  i n f e r i o r  goods, l i k e  bread 

o f  which less i s  consumed a s  more meat becomes a v a i l a b l e .  

Becker a s s i m i l a t e s  c h i l d r e n  t o  normal goods: more income causes  

one t o  buy more, and t o t a l  expend i t u res  on c h i l d r e n  r ise a s  in -  

come rises, even though t h e  number o f  c h i l d r e n  d e c l i n e s .  The 

t r o u b l e  i s  t h a t  t h e  r e l a t i o n  between income and c h i l d r e n  est i-  

mated f o r  one p l a c e  i s  n o t  l i k e l y  t o  be t h e  same a s  f o r  a n o t h e r ,  

nor  can  w e  coun t  on i t s  constancy through t i m e .  Economists 

have complained t h a t  t h e  t h e o r y  i s  n o t  ve ry  h e l p f u l  i n s o f a r  a s  

one h a s  l i t t l e  c o n t r o l  ove r  the q u a l i t y  o f  o n e ' s  c h i l d r e n ;  i f  

one has  bought a  home i n  a  good neighborhhod t h e  c h i l d r e n  nec- 

e s s a r i l y  s h a r e  it. But t h e  main p o i n t  i s  t h a t  Becker a g a i n  

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

one  would need a  measure o f  q u a l i t y  ( i .e . ,  p r i c e  o r  c o s t  p e r  



u n i t )  and app ly  t h i s  t o  d e f l a t e  t h e  expend i t u res  on c h i l d r e n  t o  

f i n d  t h e i r  number. One cou ld  go through a  cha in  of  c a l c u l a t i o n s  

f o r  f o r e c a s t i n g  purposes,  b u t  t h e  u n c e r t a i n t y  a t  each l i n k  i n  

t h e  c h a i n  throws doubt  on t h e  use fu lness  o f  such a  p rocess .  

Supposing t h e  l i n k  o f  f e r t i l i t y  t o  income i s  c o r r e c t  and 

q u a n t i f i a b l e ,  how might  it h e l p  f o r e c a s t i n g ?  Presumably on l y  i n  

t h e  deg ree  i n  which income can  be f o r e c a s t .  But however e l u s i v e  

f u t u r e  popu la t i on  may be, f u t u r e  income i s  more so. 

Nonethe less  it h a s  o f t e n  been s a i d  t h a t  models developed t o  

r e p r e s e n t  t h e  e n t i r e  economy cannot  l e a v e  o u t  popu la t i on ,  and 

one shou ld  t a k e  popu la t i on  a s  an endogenous v a r i a b l e ,  s o  t h a t  it 

would be determined by t h e  system o f  e q u a t i o n s  i n  t h e  model, j u s t  

a s  a r e  i n t e r e s t  r a t e s  o r  employment, r a t h e r  t han  be ing  imposed 

from t h e  o u t s i d e .  What peop le  say  i n  t h i s  i s  d i f f e r e n t  from what 

t hey  do; u n t i l  t h e  equa t i ons  r e l a t i n g  popu la t i on  t o  economic va r -  

i a b l e s  a r e  known more p r e c i s e l y  t h e  g a i n s  from endogeniz ing popu- 

l a t i o n  w i l l  be d i f f i c u l t  t o  secure .  

THE EASTERLIN EFFECT 

An a l t e r n a t i v e  economic model t o  e x p l a i n t h e  change o f  f e r t i l -  

i t y  i n  t h e  l a t e r  phases o f t h e t r a n s i t i o n i s d u e  t o  E a s t e r l i n  (1968 

and subsequent  p a p e r s ) .  H e  emphasizes t h a t  a  f a m i l y ' s  economic 

s t a t u s  r e l a t i v e  t o  i t s  a s p i r a t i o n s ,  and r e l a t i v e  t o  i t s  p a r e n t s '  

incomes, i s  d e c i s i v e  f o r  i t s  f e r t i l i t y  performance. Average i n -  

come f o r  t h e  Uni ted S t a t e s  a s  a  whole was h ighe r  i n  t h e  1960s 

t han  i n  t h e  1950s b u t  f e r t i l i t y  was lower. Thus average  income 

f o r  peop le  o f  a l l  ages  cou ld  n o t  e x p l a i n  t h e  baby boom o f  t h e  

1950s. But r e l a t i v e  income cou ld  do it. The young a d u l t s  of  t h e  

1950s w e r e  a  sma l l  g e n e r a t i o n ,  be ing  t h e  c o h o r t s  b o r n i n t h e  1 9 3 0 ~ ~  

and they  w e r e  cor respond ing ly  advantaged. They had been a b l e  t o  

e n t e r  c o l l e g e  w i t h o u t  any g r e a t  compet i t i on  f o r p l a c e s ;  they  had 

no t r o u b l e  f i n d i n g  a  f i r s t  job,  s i n c e  t h e r e  is  a c e r t a i n  age- 

complementar i ty  i n  p roduc t ion ,  and young people  a r e  needed f o r  

c e r t a i n  work; a s  they  were fo l lowed by more numerous younger co- 

h o r t s  they  w e r e  q u i c k l y  pushed up i n t o  p o s i t i o n s  o f  s u p e r v i s o r ,  

t e a c h e r ,  etc.  Thus a t  every  s t a g e  o f  t h e i r  c a r e e r s  they  found 

themselves r e l a t i v e l y  advantaged.  The r e s u l t a n t  opt imism 



encouraged them t o  have more ch i l d ren .  This i s  t h e  most con- 

v inc ing  exp lanat ion  of  t h e  baby boom t h a t  we have. 

From it fo l lows t h e  obverse: t h e  people born i n  t h e  1950s, 

be ing a l a r g e  cohor t ,  would have a l l  t h e  d isadvantages t h a t  cor- 

respond t o  t h e  advantages of  smal l  coho r t s .  I f  t h e  reve rse  

cause works i n  t h e  r e v e r s e  d i r e c t i o n ,  they would tend t o  have 

few ch i l d ren ,  and t h a t  i s  an exp lanat ion  o f  t h e  low b i r t h  r a t e  

i n  t h e  1970s. The t e s t  w i l l  come l a t e r  i n  t h e  1980s, when t h e  

b i r t h  r a t e  ought t o  r i s e  a s  t h e  s m a l l  cohor ts  of t h e  1960s t u r n  

o u t  t o  have many ch i l d ren .  There has been some r i s e  i n  t h e  

United S t a t e s  and o t h e r  c o u n t r i e s  a l ready ,  b u t  t h e  degree i n  

which it w i l l  p e r s i s t  remains t o  be seen.  

Paul Samuelson (1976) e l a b o r a t e s  t h e  E a s t e r l i n  model i n  a 

non l inear  form t h a t  he shows does n o t  possess  t h e  p roper ty  of 

proceeding asympto t i ca l l y  t o  s t a b i l i t y ,  a f e a t u r e  t h a t  c o n t r a s t s  

wi th  t h e  f a m i l i a r  e rgod ic  p r o p e r t i e s  of  l i n e a r  models. The 

E a s t e r l i n  model has in f luenced some f o r e c a s t s ,  and t h e  US Census 

Bureau i s  exper iment ing w i th  it. Ronald Lee (1976) d i scusses  

t h e  mat ter  and p r e s e n t s  some hopeful  cons ide ra t i ons .  

Accepting t h a t  t h e  mechanism r e a l l y  e x i s t s ,  which I f i rm ly  

be l i eve ,  t h e  ques t i on  i s  whether it w i l l  show i t s e l f  i n  a c t u a l  

b i r t h  performance beyond t h e  one case  of t h e  baby boom of  t h e  

1950s. Could it n o t  i n  t h e  f u t u r e  be swamped by some o t h e r  

mechanism, f o r  i n s t a n c e  t h e  movement of women i n t o  t h e  labor  

market, s o  t h a t  even though f u l . 1 ~  o p e r a t i v e  it would n o t  emerge 

t o  make i t s  appearance i n  t h e  a c t u a l  b i r t h  s e r i e s ?  

What makes f o r e c a s t i n g  genuinely d i f f i c u l t  i s  mechanisms 

t h a t  a r e  competing below t h e  su r face  of demographic l i f e .  I do 

no t  r e f e r  t o  t h e  compet i t ion of  opposed academic t h e o r i e s ,  which 

w e  a l s o  have, bu t  a genuine and o b j e c t i v e  bu t  hidden opera t ion  

of  d i f f e r e n t  and opposedcauses ,w i th  one cause sometimes emerg- 

i n g  t o  t h e  s u r f a c e ,  sometimes another .  

Notice t h a t  Becker 's  theory  (Becker 1960) der ived  from t h e  

"new home economics" exp la ins  f e r t i l i t y  d e c l i n e  by t h e  r i s e  i n  

t h e  va lue o f  women's t i m e ,  as measured by wages f o r  t hose  women 

who work. For E a s t e r l i n  t h e  wages and employment p o s s i b i l i t i e s  



o f  husbands have a  p o s i t i v e  bea r i ng  on f e r t i l i t y ,  wh i l e  f o r  

Becker it i s  t h e  wages of  wives t h a t  coun t ,  and they a r e  a  nega- 

t i v e  f a c t o r .  Through t h e  economic c y c l e  wages o f  husbands and 

wives r ise and f a l l  t o g e t h e r ,  s o  w e  need t o  know which it i s  t h a t  

coun ts .  The f e r t i l i t y  s t a t i s t i c s  o f  t h e  1980s w i l l  t e l l  u s  more 

abou t  t h i s  m a t t e r ,  and demographers a r e  watch ing them from month 

t o  month. W e  have h e r e  competing opposed t h e o r i e s ,  and w e  canno t  

be ready t o  app ly  them t o  f o r e c a s t i n g  u n t i l  w e  have dec ided which 

i s  r i g h t .  

OPPORTUNITY COST 

The r e l a t i o n  between t h e  economy and f e r t i l i t y  can  be ex- 

p ressed  a s  o p p o r t u n i t y  c o s t ;  women w i l l  engage i n  less c h i l d -  

b e a r i n g  t h e  more t hey  are pa id  f o r  t h e i r  t i m e  o u t s i d e  t h e  home. 

Th is  h a r d l y  e x p l a i n s  why it i s  t h a t  i n  good t i m e s  f e r t i l i t y  

rises, an unquest ioned f e a t u r e  o f  t h e  economic c y c l e .  But it 

does h e l p  t o  unders tand why it i s  t h a t  women took jobs i n  t h e  

1960s and cor respond ing ly  had fewer c h i l d r e n ,  say  as compared 

w i t h  t h e  1920s; t h e  economy had changes s o  t h a t  t h e r e  was a  de- 

mand f o r  t h e i r  s e r v i c e s ,  and t h e  work was much more p l e a s a n t  

t h a n  t h e  t y p i c a l  f a c t o r y  job  t h a t  was a main p o s s i b i l i t y  f o r  

women i n  e a r l i e r  t i m e s .  

James Cramer (1979) measures t h e  amount of income foregone 

i n  hav ing a  c h i l d ,  u s i n g  pane l  d a t a .  For  a  second o r  h i g h e r  

o r d e r  b i r t h  he  f i n d s  a  l o s s  o f  employment o f  some 400 hours  p e r  

y e a r , a n  income l o s s  of USS1050 i n  1969 d o l l a r s .  H e  f i n d s  t h a t  

t h e  t i m e  c o s t  does n o t  depend on b i r t h  o r d e r ,  age  o f  o l d e s t  s i b -  

l i n g ,  husband 's  wage r a t e  o r  w i f e ' s  p o t e n t i a l  wage r a t e .  Th i s  

r e l a t i v e  i n v a r i a n c e  o f  t h e  t i m e  c o s t  of having a  c h i l d  i s  an ad- 

van tage  f o r  unders tand ing  and f o r  f o r e c a s t i n g ,  a s  it would p u t  

t h e  whole v a r i a t i o n  o f  f e r t i l i t y  i n t o  t h e  wage r a t e .  But t h e  

t r o u b l e  remains t h a t  w e  s t i l l  do n o t  know whether a  h igh  wage 

rate r a i s e s  f e r t i l i t y ,  a s  t h e  h igh  wages a t  t h e  peak o f  t h e  

economic c y c l e  do,  o r  whether  it lowers f e r t i l i t y  because it 

raises t h e  o p p o r t u n i t y  c o s t  o f  a  woman's t i m e .  



PROSPERITY AND FERTILITY 

T h a t t h e b i r t h  r a t e  goes down i n  pe r i ods  o f  dep ress ion  and 

up i n  p r o s p e r i t y  i s  i l l u s t r a t e d  by v a r i o u s  p e r i o d s  o f  American 

and European h i s t o r y ,  though demographers po i 'n t  o u t  t h a t  t h e  

amount o f  r ise and f a l l  v a r i e s  cons ide rab l y .  The I n s t i t u t - e  

Na t iona l  des  Etudes Demographiques (G i ra rd  and Roussel  1979) h a s  

found t h a t  t h e  p u b l i c  a c c e p t  t h e  r e l a t i o n  w i t h  l i t t l e  q u a l i f i c a -  

t i o n .  I n  i t s  survey  78 p e r c e n t  o f  t h e  p u b l i c  cons ide red  t h a t  

u n c e r t a i n t y  o f  employment would cause  coup les  t o  d e f e r  having a 

c h i l d  t h a t  they  wanted; 63 p e r c e n t  t h a t  it would d e l a y  marr iage;  

and 30 p e r c e n t  even though t  t h a t  t h e  u n c e r t a i n t y  w i t h  r e g a r d  t o  

employment would cause  p a r e n t s  t o  g i v e  up t h e  i d e a  of having a 

c h i l d  a l t o g e t h e r .  That  t h e  p u b l i c  "knows" t h i s  is o f  cou rse  

what b r i n g s  t h e  c o n d i t i o n  about .  L e t  us d i s r e g a r d  any complex- 

i t y  i n  t h e  r e l a t i o n ,  and suppose simply what t h e  p u b l i c  supposes- 

t h a t  f e r t i l i t y  v a r i e s  i n  a s imple  way w i t h  t h e  economic c y c l e .  

Can t h a t  r e l a t i o n s h i p  h e l p  f o r e c a s t i n g ?  

Not e a s i l y ,  f o r  i n  o r d e r  t o  say  what t h e  f u t u r e  popu la t ion  

w i l l  be w e  would have t o  know how t h e  economy w i l l  behave. To 

rest on t h i s  i s  t o  t r y  t o  s o l v e  a r e l a t i v e l y  easy  q u e s t i o n  by 

f i r s t  answer ing a more d i f f i c u l t  one. What t h e  o s c i l l a t i o n s  o f  

t h e  economy w i l l  be over  t h e  nex t  20 o r  t h e  n e x t  50 y e a r s  i s  

much less knowable t h a n  what t h e  popu la t i on  w i l l  be. The usua l  

economic f o r e c a s t s  made f o r  t h r e e  months o r  one y e a r  ahead do  

n o t  t a k e  us f a r .  

AN ALTERNATIVE EXPLANATION OF POST-TRANSITION WAVES 

Jean  Bourgeo is-P ichat  (1979) rev iews t h e  p rospec ts  f o r  a n  

i n c r e a s e  i n  European f e r t i l i t y  t h a t  s t a t i s t i c s  o f  b i r t h s  s i n c e  

abou t  1978 sugges t  may be s t a r t i n g .  H e  ci tes i n  r ega rd  t o  t h e  

p o s s i b i l i t y  o f  waves i n  t h e  p o s t - t r a n s i t i o n  c o n d i t i o n ,  beyond 

t h e  wri ters  mentioned h e r e ,  a t h e s i s  due t o  John Grauman. In- 

d i v i d u a l s  form t h e i r  impress ion o f  t h e  d e s i r a b i l i t y  of  few o r  

many c h i l d r e n  i n  t h e i r  own ch i ldhood;  a person  who was brought  

up i n  a fami l y  o f  two c h i l d r e n  sees c h i l d  upbr ing ing  a s  no ve ry  

arduous t a s k ,  and i s  i n  h i s  t u r n  w i l l i n g  t o  go f u r t h e r  and have 

t h r e e  o r  f o u r .  On t h e  o t h e r  hand one who was brought  up i n  a 

household o f  t h r e e  o r  f o u r  c h i l d r e n  cou ld  see t h e  drawbacks o f  



so l a r g e  a number. Such psycho log i ca l  mechanism would produce 

waves o f  t w o  g e n e r a t i o n s  i n  l e n g t h ,  and i n  t h i s  r e s p e c t  resemble 

t h a t  o f  E a s t e r l i n .  If t w o  g e n e r a t i o n  waves indeed  appea r ,  i s  

t h e r e  any way of making t h e  d a t a  t e l l  us  whether  t h e  E a s t e r l i n  

o r  t h e  Grauman mechanism a c t u a l l y  produces them? 

SUBGROUPS 

A n a t u r a l  way o f  f o r e c a s t i n g  i s  t o  t a k e  accoun t  o f  subgroups 

i n a p o p u l a t i o n ,  and suppose t h a t  t h e i r  s h i f t i n g  r e l a t i v e  numbers 

w i l l  de te rmine  o v e r a l l  f e r t i l i t y .  Changing f e r t i l i t y  i s  t h u s  

r e s u l t a n t  of t h e  mix of t h e  s e v e r a l  g roups i n  t h e  popu la t i on  

a s  t h e  mix v a r i e s  th rough  t i m e .  I f   isp panics have h i g h e r  f e r t i l -  

i t y  t han  Eng l i sh  s p e a k e r s ,  and they  a r e  i n c r e a s i n g  as a f r a c t i o n  

o f  t h e  popu la t i on ,  t h e n  t h e  f e r t i l i t y  ra te  w i l l  r ise on t h a t  ac- 

coun t .  Such a n o t i o n  i s  h a r d l y  e n t i t l e d  t o  be  c a l l e d  a " theory "  

o f  f e r t i l i t y ,  and y e t  it u n d e r l i e s  a c e r t a i n  amount of  demo- 

g r a p h i c  work. The most consp icuous i n s t a n c e  i s  w i t h  r e s p e c t  t o  

age,  where it i s  supposed t h a t  t h e  breakdown o f  t h e  p o p u l a t i o n  

by age  w i l l  improve t h e  f o r e c a s t  as compared w i t h  d i s r e g a r d i n g  

age.  

The c a s e  o f  r e l i g i o n  shows how f a r  o u t  one c a n  be  on t h i s  

assumpt ion.  For  some t i m e  C a t h o l i c  f e r t i l i t y  was h i g h e r  t h a n  

P r o t e s t a n t .  Y e t  t o  assume t h e  p e r s i s t e n c e  o f  t h a t  d i f f e r e n t i a l  

i n t o  t h e  p r e s e n t  g e n e r a t i o n  would be  s imply  wrong (Westoff  and 

Jones  1979) .  S t a r t i n g  from a s i t u a t i o n  where C a t h o l i c  f e r t i l i t y  

was ve ry  l i t t l e  h i g h e r  t h a n  non-Cathol ic ,  t h e  d i f f e r e n t i a l  i n -  

c r e a s e d  markedly d u r i n g  t h e  baby boom, and t hen  d e c l i n e d t o t h e  

p o i n t  where t h e  t w o  n e a r l y  come t o g e t h e r  i n  t h e  mid-1970s. To 

coun t  on any o f  t h e  set o f  subgroups f o r  f i x e d  r a t e s  i s  a t h i n  

r eed  on which t o  rest a f o r e c a s t .  

CHILDBEARING INTENTIONS 

Perhaps t h e  t h e o r i e s  t h a t  w e  have d i s c u s s e d  a r e  t o o  f a r  

above t h e  subject-somehow t o o  remote and g e n e r a l ,  a f e a t u r e  

t h a t  l e s s e n s  t h e i r  v a l u e  f o r  f o r e c a s t i n g  q u i t e  a p a r t  from 

whether  t hey  a r e  t r u e  o r  n o t .  W e  may w e l l  need a u x i l i a r y  d a t a  

t h a t  come c l o s e r  t o  t h e  s u b j e c t ,  and t h e s e  may b e  p rov ided  by 

s p e c i a l l y  des igned  su rveys .  



About t h e  year  1940 it occurred t o  s e v e r a l  s t u d e n t s  of  pop- 

u l a t i o n  who saw how d i f f i c u l t  it was t o  f o r e c a s t  from a v a i l a b l e  

demographic s e r i e s  a lone ,  t h a t  a new k ind o f  d a t a  might lead  t o  

a h ighe r  o rde r  of accuracy.  I f  one wants t o  know how many ch i l d -  

r e n  w i l l  be born i n  t h e  y e a r s  ahead, can one no t  j u s t  ask t h e  

women who w i l l  be t h e  mothers what t h e i r  i n t e n t i o n s  a r e ?  And 

s o  began a long l i n e  o f  i n v e s t i g a t i o n s ,  o f  which t h e  f i r s t  and 

most famous was t h e  Ind ianapo l i s  Survey, i n  which marr ied women 

w e r e  asked a s e r i e s  of  ques t i ons  t h a t  would e l i c i t  t h e i r  p lans  

f o r  ch i l dbear ing .  And now, a f t e r  40 yea rs  of e f f o r t ,  t h i s  in-  

s t rument  has come t o  seem unce r ta in ,  even c o n t r o v e r s i a l  (Hender- 

s h o t  and Placek 1981),  though it has been incorpora ted  i n  t h e  

procedures o f  t h e  United S t a t e s  Bureau o f  t h e  Census f o r  t h e  

o f f i c i a l  US f o r e c a s t s .  

Most o f  t h e  surveys have been conf ined t o  marr ied women. 

To extend t h e  ques t ion ing  t o  women who a r e  n o t  y e t  marr ied i s  

no t  l i k e l y  t o  add much in format ion;  a g i r l  of 15 can hard ly  g i ve  

a meaningful answer t o  t h e  ques t i on  of how many c h i l d r e n  she i n -  

tends  t o  have. Presumably t h e  i n t e n t i o n s  develop i n  t h e  course  

of  i n t e r a c t i o n  between spouses,  and even w i t h i n  marr iage they 

change over  t i m e .  And t h e  d i f f i c u l t y  i s  t h a t  most c h i l d r e n  a r e  

born w i t h i n  a few yea rs ,  usua l l y  l e s s  than  a decade, of  marr iage.  

I n  a t y p i c a l  c a s e  a woman would marry a t  23 and have whatever 

c h i l d r e n  she i s  l i k e l y  t o  have by 30. Thus t h e  i n t e n t i o n s  would 

a t  b e s t  t e l l  something about f e r t i l i t y  f o r  a decade ahead. 

And demographers a r e  n o t  e s p e c i a l l y  i n t e r e s t e d  i n  shor t - term 

f o r e c a s t s ;  t h e i r  p u b l i c  c a l l s  f o r  f o r e c a s t s  20, 50, even 100 

yea rs  ahead. 

But even w i t h i n  t h e  s h o r t  term t h e  surveys have n o t  been 

a b l e  t o  a n t i c i p a t e  t u r n i n g  p o i n t s .  (Turning p o i n t s  a r e  what 

count;  i n s o f a r  a s  t h e  curve of b i r t h s  fo l lows a c l e a r  and smooth 

t rend  w e  do w e l l  enough w i th  e x t r a p o l a t i o n ,  and t h e r e  i s  no need 

f o r  expensive surveys of  i n t e n t i o n s . )  A change i n  t h e  economic 

o r  s o c i a l  con f i gu ra t i on  seems t o  cause couples t o  change t h e i r  

minds. The i r  express ion  o f  i n t e n t i o n s  i s  cont ingent .  Put  

ano ther  way, t h e i r  i n t e n t i o n s  imply a f o r e c a s t  of  economic con- 

d i t i o n s ,  perhaps t h e  assumption t h a t  t hose  cond i t i ons  w i l l  



remain a s  t hey  a r e  a t  t h e  t i m e  o f  t h e  q u e s t i o n i n g .  I n s o f a r  a s  

t h i s  i s  s o ,  and i n s o f a r  a s  w e  have b e t t e r  ways of f o r e c a s t i n g  

t h e  economy t h a n  a s k i n g  young mar r ied  women, w e  need a t  l e a s t  

t o  i n t e r p r e t  t h e  c h i l d b e a r i n g  i n t e n t i o n s  d a t a  i n  a  more soph is -  

t i c a t e d  way. 

Ronald L e e  (1974) proposes such an  i n t e r p r e t a t i o n .  H e  would 

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

would cons ide r  t h e  i n t e n t i o n s  themselves a s  a  series, and draw 

conc lus ions  from t h e  way t h a t  i n t e n t i o n s  change. 

A more thoroughgoing change i n  t h e  p rocedure  i s  due t o  Clyde 

and Lolagene Coombs (Coombs e t  a l .  1975).  They do n o t  s t o p  w i t h  

one q u e s t i o n  on number o f  c h i l d r e n  i n tended ,  b u t  f i n d  t h e  e n t i r e  

p r e f e r e n c e  s c a l e  o f  t h e  coup le ,  bo th  w i t h  r e s p e c t  t o  s e x  and t o  

t h e  number o f  c h i l d r e n ,  s i n c e  t h e s e  a r e  n o t  independent .  The 

woman may s a y  s h e  i n t e n d s  t o  have two c h i l d r e n ;  s h e  i s  t hen  asked  

whether  s h e  would p r e f e r  one c h i l d  a s  a g a i n s t  t h r e e ,  etc. A map 

o f  t h e  e n t i r e  p r e f e r e n c e  set i s  more i n f o r m a t i v e  t h a n  t h e  s i n g l e  

number r e p r e s e n t i n g  i t s  maximum va lue .  

STATISTICAL METHODS 

Should one abandon t h e  e f f o r t  t o  b r i n g  demographic know- 

l e d g e  and t heo ry  i n t o  f o r e c a s t i n g  work and s imply  use  s t a t i s t i c a l  

methods? Some exper iments  s u g g e s t  t h i s .  Lee (1974) a ~ p l i e s  t h e  

t echn ique  due t o  Box and J e n k i n s  (1970) based on a n a l y s i s  o f  t h e  

i n t e r n a l  s t r u c t u r e  o f  a  t i m e  series, and f i n d s  it a p p l i c a b l e  t o  

t h e  series o f  b i r t h s .  The Box and J e n k i n s  method s t a r t s  w i t h  

c a l c u l a t i o n  o f  t h e  s e r i a l  c o r r e l a t i o n s ,  and t a k e s  it t h a t  t h e s e  

a r e  c o n s t a n t  th rough  t i m e .  The work o f  L e e ,  a s  w e l l  a s  o f  

McDonald (1979) shows t h a t  t h e r e  a r e  c i r cumstances  where t h e  re- 

s u l t s  a r e  s u p e r i o r  t o  more conven t iona l  demographic methods. 

Th i s  i s  a l s o  t h e  conc lus ion  reached by Sabo ia  (1977) .  

But w e  must n o t  t a k e  f o r  g r a n t e d  t h a t  s t a t i s t i c a l  methods, 

o f  Box-Jenkins o r  o t h e r  d e s c r i p t i o n ,  can b e  a p p l i e d  t o  b i r t h  

series. Perhaps t h e  c o n s t a n t  under l y ing  s t r u c t u r e  assumed does 

n o t  p e r s i s t  l ong  enough i n  demographic m a t e r i a l  f o r  t h e . f i t t i n g  

t o  be  e f f e c t i v e .  T h i s  i s  why Lee a rgues  on l y  f o r  p r o v i s i o n a l  

accep tance  o f  t h e  method i n t o  t h e  demographer 's  t o o l  k i t .  



MATHEMATICAL METHODS 

The u s e o f  c u r v e s  f o r  e x t r a p o l a t i o n i s  t h e  c l a s s i c  method o f  

f o r e c a s t i n g .  Some p o p u l a t i o n s  look as though t hey  w e r e  growing 

e x p o n e n t i a l l y ,  and indeed f o r  t h e  ve ry  s h o r t  term simply apply-  

i n g  t h e  p a s t  r a t i o  o f  i n c r e a s e  does n o t  d o  bad ly .  Once it w a s  

t ho rough ly  unders tood  t h a t  exponen t i a l  growth, o v e r  a l o n g  p e r i o d ,  * 
i s  imposs ib l e ,  demographers r e s o r t e d  t o  l o g i s t i c  growth, which 

a t  l e a s t  recogn ized  a l i m i t  on t h e  p o s s i b l e  growth o f  t h e  popula- 

t i o n .  One o f  t h e  o b j e c t i o n s  t o  such  methods i s  t h a t  t h e y  d e a l t  

w i t h  t h e  p o p u l a t i o n  as a whole, i n s t e a d  o f  c o n s i d e r i n g  t h e  sepa- 

ra te  components o f  b i r t h ,  d e a t h ,  and m i g r a t i o n ,  and t h e y  d i s r e -  

garded age.  
**  

Work by Brass o v e r  t h e  p a s t  decade h a s  prov ided by f a r  

t h e  most e f f e c t i v e  o f  what I a m  h e r e  c a l l i n g  mathemat ica l  methods. 

H i s  r e l a t i o n a l  approach,  f i r s t  developed f o r  m o r t a l i t y ,  and t h e n  

ex tended t o  f e r t i l i t y  and t o  mar r iage ,  t r ans fo rms  a g e - s p e c i f i c  

rates i n  o r d e r  t o  make t h e i r  v a r i a t i o n  w i t h  age more t r a c t a b l e ,  

indeed b r i n g i n g  it c l o s e  t o  a s t r a i g h t  l i n e ,  and t h e n  s e e i n g  how 

t h e  paramete rs  o f  t h i s  s t r a i g h t  l i n e  have been chang ing ove r  

t i m e .  The approach i s  a powerfu l  one,  as has  been shown i n  ex- 

t e n s i v e  a p p l i c a t i o n s  t o  p o p u l a t i o n s  on  a l l  c o n t i n e n t s .  

Though n o t  deve loped s p e c i f i c a l l y  f o r  f o r e c a s t i n g ,  t h e  method 

o f  Coale and M c N e i l  (1972) f o r  d e a l i n g  w i t h  n u p t i a l i t y  h a s  poten- 

t i a l  i n  t h i s  d i r e c t i o n .  The model supposes t h a t  g i r l s  come t o  

m a r r i a g e a b i l i t y ,  and t h e n  are s u b j e c t  t o  d e l a y s ,  random i n  l e n g t h ,  

co r respond ing  t o  meet ing  a f u t u r e  husband, becoming engaged, and 

g e t t i n g  mar r ied .  I f  t h e  d e l a y s  a r e  s u i t a b l y  d i s t r i b u t e d ,  Coa le  

and McNeil show, one ends  up w i t h  a t h r e e  parameter  cu rve  t h a t  

i s  a good f i t  t o  t h e  d i s t r i b u t i o n  o f  a g e s  a t  marr iage.  

I f  one i s  f r a n k l y  p roceed ing  by e x t r a p o l a t i n g ,  t hen  t h e  c ru -  

c i a l  q u e s t i o n  becomes what e lements  d e s c r i p t i v e  of  m o r t a l i t y  o r  

* O r i g i n a l l y  dev i sed  by t h e  Be lg ian  s t a t i s t i c i a n  V e r h u l s t  
(1838) ,  it w a s  r ed i scove red  and e x t e n s i v e l y  used by P e a r l  and 
Reed (1920) .  

**Brass, ed.  (1968) ,  Brass (1971) .  See a l s o  Carrier and 
Hobcra f t  (1971 ) . Extens ions  are due t o  Zaba (1979) and t o  So to  
(1979) .  



f e r t i l i t y  one ought  t o  e x t r a p o l a t e  by. I f  one w e r e  t o  ex t rapo-  

l a t e  t h e  age s p e c i f i c  dea th  r a t e s ,  age by age ,  us ing  v i r t u a l l y  

any formula,  one would o b t a i n  h igh l y  i r r e g u l a r  r a t e s  w i t h i n  a 

very  few c y c l e s  o f  p r o j e c t i o n .  On a s t r a i g h t  l i n e  p r o j e c t i o n  

age by age,many ages would soon show nega t i ve  dea th  r a t e s .  One 

p l a i n l y  ought  t o  summarize t h e  r a t e s  i n t o  some minimum parameter  

set ,  and t h i s  i s  what Brass d i d  and s o  i n i t i a t e d  h i s  promis ing 

approach. An a l t e r n a t i v e  way was c a r r i e d  o u t  some t i m e  ago by 

Ledermann and Breas (1959) who found t h a t  two o r  t h r e e  dimen- 

s i o n s  se rve .  The i r  work has been app l i ed  t o  f o r e c a s t i n g  r e c e n t l y  

by L e  Bras and Tapinos (1979) .  They used t h r e e  f a c t o r s ,  expec- 

t a t i o n  o f  l i f e  a t  b i r t h ,  j u v e n i l e  (dea th  r a t e  f o r  t h e  age i n t e r -  

v a l  10-25),  and maturebmor ta l i . t y  (dea th  r a t e  f o r  t h e  age i n t e r -  

v a l  50-75).  These accounted f o r  97 pe rcen t  o f  t h e  va r i ance  of 

t h e  logar i thms o f  t h e  age s p e c i f i c  d e a t h  r a t e s .  

D i s t i n g u i s h i n g  between a behav io ra l  model and e x t r a p o l a t i o n  

i s  n o t  a s  s t r a i g h t f o r w a r d  a s  t h e  words sugges t .  The l o g i s t i c  

curve i s  behav io ra l ,  i n  t h e  sense  t h a t  a s t o r y  can  be a t t a c h e d  

t o  it: popu la t i ons  i n c r e a s e  r a p i d l y  when they  a r e  a n e g l i g i b l e  

e lement i n  t h e i r  environment;  a s  they  i n c r e a s e  and t a k e  up ap- 

p r e c i a b l e  p o r t i o n s  of t h e  resou rces  a v a i l a b l e  t h e i r  growth' s lows;  

when they come c l o s e  t o  t h e  c e i l i n g  above, where t h e r e  a r e n o r e -  

sources  l e f t  f o r  t h e i r  expansion, they  g radua l l y  slow t o  a ze ro  

r a t e  o f  i n c r e a s e .  Raymond P e a r l  (1924) t o l d  t h e  s t o r y  a t  much 

g r e a t e r  l e n g t h .  (See a l s o  Raymond P e a r l  and Sophia Gould 1936.) 

One cou ld  s a f e l y  coun t  on moving forward o n t h e  l o g i s t i c  cu rve  

a s  long a s  resou rces  remained c o n s t a n t ;  when resou rces  took a 

jump t h e n  popu la t ion  moved up t o  a h ighe r  curve.  The American 

Ind ians  moved a long  a l o g i s t i c  s u i t e d  t o  t h e i r  manner o f  e x 2 l o i t -  

i n g  t h e  environment;  i n d u s t r i a l  c i v i l i z a t i o n  moves on i t s  much 

h ighe r  l o g i s t i c  f o r  t h e  same t e r r i t o r y .  Experiments w i t h  f r u i t  

f l i e s  having l i m i t e d  food and con ta ined  i n  b o t t l e s  seemed t o  

v e r i f y  t h e  mechanism t h a t  t h e  l o g i s t i c  desc r i bed .  

Y e t  i s  t h i s  account  o f  behav ior  more than  a d e s c r i p t i o n  of 

t h e  mathemat ical  curve? How much does t h e  d e s c r i p t i o n  i n c r e a s e  

our  conf idence t h a t  t h e  curve  w i l l  be fo l lowed i n  t h e  f u t u r e ?  

Perhaps it does s u b j e c t i v e l y ,  b u t  i n  t h e  case  of t h e  l o g i s t i c  



t h e r e  is  l i t t l e  ev idence t h a t  t h e  curve fo l low ing  t h i s  r a t i o n a l e  

f i t s  b e t t e r  t o  h i s t o r i c a l  series t han  t h e  cumulat ive  normal, o r  

t h e  i n v e r s e  t a n g e n t ,  bo th  o f  which resemble it enough t h a t  one 

could n o t  t e l l  t h e  d i f f e r e n c e  w i th  t h e  naked eye.  Does t h e  s t o r y  

r e a l l y  h e l p  when, a s  it t u r n s  o u t ,  o t h e r  cu rves  t o  which no s t o r y  

i s  a t t a c h a b l e  f i t  popu la t i on  series a lmos t  a s  w e l l  a s  does t h e  

l o g i s t i c .  

The r e c a l c i t r a n c e  o f  t h e  d a t a ,  i t s  unwi l l i ngness  t o  d i s t i n -  

gu i sh  between t h e o r i e s ,  i s  one o f  t h e  f r u s t r a t i o n s o f e m p i r i c a l  

s tudy  t h a t  demography s h a r e s  w i t h  o t h e r  f i e l d s .  I t  comes o u t  i n  

extreme form when w e  f i t  a  l o g i s t i c ,  which on t h e  f a c e  o f  it i s  

a p o s s i b l e  t r a j e c t o r y ,  and compare t h a t  w i t h  a f i t t e d  hyperbo la ,  

which cannot  p o s s i b l y  r e p r e s e n t  t h e  f u t u r e  e v o l u t i o n o f t h e  popu- 

l a t i o n ,  s i n c e  it goes o f f  t o  i n f i n i t y  w i t h i n  a gene ra t i on  o r  two. 

SUMMARY 

I n  t h i s  rev iew o f  t h e  most prominent t h e o r i e s  of  f e r t i l i t y  

w e  have found much t o o  l i t t l e  t h a t  h e l p s  i n  t h e  day-to-day work 

o f  t h e  f o r e c a s t e r .  There seem t o  be a t  l e a s t  s i x  d i f f e r e n t  rea-  

sons  why p e r f e c t l y  v a l i d  r e s e a r c h ,  which produces an  impor tan t  

t h e o r e t i c a l  r e l a t i o n ,  canno t  be u s e f u l l y  i nco rpo ra ted  i n  fo re -  

c a s t s .  

1 .  Much theo ry  i s  d e l i b e r a t e l y  c a s t  i n  t h e  form o f  compara- 

t i v e  s t a t i c s ,  and p rov ides  c o n d i t i o n a l  r e s u l t s  t h a t  a r e  impor tan t ,  

b u t  n e i t h e r  in tended nor  useab le  f o r  p r e d i c t i o n ,  which r e q u i r e s  

dynamic and uncond i t i ona l  models. Data a r e  o f t e n  assembled i n  

t h e  form o f  c r o s s - s e c t i o n a l  comparisons, and what t h e  f o r e c a s t e r  

needs i s  l o n g i t u d i n a l  sequences,  which can  be  ve ry  d i f f e r e n t .  

The comparat ive s t a t i c s  models a r e  t r u e ,  g i ven  t h e i r  c o n d i t i o n s ,  

b u t  they  cannot  be sepa ra ted  from those  c o n d i t i o n s ;  t h e  e m p i r i c a l  

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

which they w e r e  d e r i v e d ,  b u t  cannot  be counted on f o r  o t h e r  t i m e s  

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

Many s t u d i e s  have been o f  t h e  form " I f  income r ises, then  

a f t e r  a c e r t a i n  p o i n t ,  eve ry th ing  else remaining c o n s t a n t ,  f e r -  

t i l i t y  w i l l  f a l l . "  That  i s  a va luab le  k ind  o f  knowledge, even 



though it i s  n o t  ve ry  h e l p f u l  f o r  f o r e c a s t i n g :  w e  do n o t  know 

t h a t  e v e r y t h i n g  else w i l l  remain t h e  same, and even i f  w e  d i d  

w e  would need t o  have a  f o r e c a s t  o f  income t o  use  it. Th i s  l a t -  

t e r  p o i n t  i s  developed f u r t h e r  below. 

2.  The t h e o r y  may be  i r r e f u t a b l y  t r u e ,  e i t h e r  because  it 

i s  a  l o g i c a l  r e l a t i o n  o r  i s  based on i n c o n t r o v e r t i b l e  d a t a ,  and 

r e l e v a n t  t o  t h e  f u t u r e ,  b u t  i t s  e f f e c t  i s  swamped by o t h e r  r e l a -  

t i o n s .  The E a s t e r l i n  e f f e c t  p o s i t i v e l y  e x i s t s :  coup les  do t end  

t o  have more c h i l d r e n  when t h e i r  f i n a n c i a l  p o s i t i o n  i s  r e l a t i v e l y  

good. W e  have a lways known t h a t  i n  t i m e s  o f  economic d e p r e s s i o n  

b i r t h s  a r e  postponed,  and some a r e  n o t  e v e r  made up, and i n  t i m e s  

o f  p r o s p e r i t y  b i r t h s  i n c r e a s e .  The E a s t e r l i n  h y p o t h e s i s  s p e c i a l -  

i z e s  t h i s  t o  coup les  o f  c h i l d b e a r i n g  age ,  and t a k e s  t h e i r  i n -  

comes n o t  a b s o l u t e l y  b u t  i n  r e l a t i o n  t o  t h e  incomes o f  t h e i r  

p a r e n t s .  The e f f e c t  d i d  appear  i n  t h e  baby boom o f  t h e  1950s. 

But s i n c e  t h e  1960s a  f o r c e  h a s  a r i s e n  t h a t  opposes t h i s  e f f e c t ,  

t h a t  can  b r i e f l y  be  c a l l e d  women's l i b e r a t i o n .  If women want t o  

work, and have t h e i r  importance i n  t h e  o u t s i d e  wor ld a s  men have 

a lways had,  t h e n  t hey  w i l l  have fewer c h i l d r e n .  The E a s t e r l i n  

e f f e c t  i s  s t i l l  t h e r e ,  b u t  it i s  covered o v e r  by t h e  l i b e r a t i o n  

e f f e c t .  A few more y e a r s  i n t o  t h e  1980s w i l l  t e l l  us  which o f  

t h e  two e f f e c t s  dominates.  Meanwhile t h e  f o r e c a s t e r  i s  i n  a  

quandry wh ichone  t o  go on,  f o r  t hey  p o i n t  t o  ve ry  d i f f e r e n t  num- 

b e r s  o f  b i r t h s .  

3. The t heo ry  may b e  t r u e  and r e l e v a n t ,  and n o t  opposed by 

c o n t r a r y  e f f e c t s ,  b u t  i t s  t im ing  may be  obscure .  Thus i n  p r e s e n t  

poor c o u n t r i e s  b i r t h s  w i l l  c e r t a i n l y  f a l l  once d e a t h s  have f a l l e n ,  

b u t  how can  w e  t e l l  whether  t hey  w i l l  f a l l  i n  f i v e  y e a r s  o r  i n  

30 y e a r s ?  I f  i n  30 y e a r s  t h e  subsequent  popu la t i on  cou ld  be  more 

t h a n  t w i c e  a s  g r e a t  a s  i f  i n  f i v e  y e a r s ,  s o  t h e  e f f e c t  of t im ing  

i s  n o t  n e g l i g i b l e .  

4.  The t h e o r y  may r e l a t e  f e r t i l i t y  t o  o t h e r  v a r i a b l e s  i n  

a  p e r f e c t l y  v a l i d  way, b u t  w e  have no means of  f o r e c a s t i n g  t h o s e  

o t h e r  v a r i a b l e s .  Thus e q u a l i t y  i n  a  s o c i e t y  c o n t r i b u t e s  t o  i t s  

c a p a c i t y  t o  b r i n g  down i t s  b i r t h  rate, and i n  t h e  l a t e r  phases  

o f  development e q u a l i t y  u s u a l l y  i n c r e a s e s ,  b u t  w e  canno t  e a s i l y  



f o r e c a s t  how r a p i d l y  t h i s  w i l l  happen. W e  know t h a t  i f  women 

w i l l  s t o p  us ing  purchased foods and n u r s e  t h e i r  young t h e  b i r t h  

r a t e  w i l l  f a l l ,  b u t  w e  have no way o f  knowing when t h e  change 

i n  i n f a n t  f eed ing  w i l l  occur .  For  advanced c o u n t r i e s  w e  b e l i e v e  

t h a t  t h e r e  w i l l  be  a  r i se  i n  b i r t h s  once t h e  p r e s e n t  r e c e s s i o n  

l i f t s ,  b u t  w e  do n o t  know when t h e  r e c e s s i o n  w i l l  l i f t .  Without 

some i n d i c a t i o n  o f  t h e  t im ing  t h e  r e l a t i o n  i s  i n t e r e s t i n g  t o  

know b u t  n o t  useab le  f o r  f o r e c a s t i n g .  

5. Even i f  w e  know t h e  t im ing ,  t h e  r e l a t i o n  can change un- 

p r e d i c t a b l y .  The end o f  t h e  demographic t r a n s i t i o n  i n  t h e  1930s 

gave way t o  t h e  baby boom o f  t h e  1940s and 1950s. And then  a f t e r  

t h a t ,  a s  A r i e s  showed, n i n e t e e n t h  cen tu ry  " f a n i l i s m "  gave way t o  

l a t e  t w e n t i e t h  c e n t u r y  i nd i v i dua l i sm ,  and from t h e  1960s onward 

peop le  came t o  be concerned w i t h  t h e i r  p e r s o n a l  i d e n t i t i e s ,  i n  

which c h i l d r e n  f i t  less w e l l .  No one can  s a y  now whether t h e r e  

w i l l  be  a  change back i n  t h i s  r e s p e c t ,  o r  a  change i n  some whol ly  

new d i r e c t i o n .  

6 .  F i n a l l y  t h e  r e l a t i o n  may be  t h e r e ,  and e v e r y t h i n g  abou t  

it known, b u t  it i s  t o o  s h o r t  t e r m  f o r  t h e  f o r e c a s t i n g  i n t e r v a l s  

t h a t  a r e  o f  g r e a t e s t  i n t e r e s t .  Economic f o r e c a s t s  o f  n e x t  y e a r ' s  

income . w i l l  h e l p  on l y  a  l i t t l e ,  and housewives s t a t e n e n t s  o f  

t h e i r  i n t e n t i o n s  n o t  much more. F o r e c a s t s  o f  weather  and e a r t h -  

quakes,  where t h e  n e x t  few hours  a r e  t h e  s u b j e c t  o f  i n t e r e s t ,  

and unemployment where t h e  nex t  yea r  o r  two i s  what coun ts ,  may 

be d i f f i c u l t  enough. Popu la t ion ,  where one t r ies  f o r  a  whole 

g e n e r a t i o n  o r  two ahead,  i s  much more d i f f i c u l t .  

THE SCHOLARLY LITERATURE AIMS AT UNDERSTANDING 

Much o f  t h e  l i t e r a t u r e  i s  des igned t o  h e l p  us  t o  a n  i n t e r n a l  

unders tand ing  o f  p a s t  t r e n d s  and developments. Ca ldwel l  g i v e s  

u s  a  c l e a r  i d e a  o f  t h e  way educa t i on  and t h e  f low o f  wea l t h  con- 

t r i b u t e  t o  t h e  f a l l  o f  t h e  b i r t h  r a t e .  Durnont's s o c i a l  m o b i l i t y  

( c a l l e d  by him c a p i l l a r i t y )  h e l p s  t o  unders tand t h e  f e r t i l i t y  

f a l l  up t o  World War 11, and A r i e s ' s  l i b e r a t i o n  e f f e c t  accounts  

f o r  t h e  c u r r e n t  d e c l i n e  t o  w e l l  below rep lacement  f e r t i l i t y .  

The H a r r i s  and Todaro l o t t e r y  f o r  c i t y  jobs g i ves  a  r a t i o n a l  

unders tand ing  o f  why peop le  m ig ra te  t o  t h e  c i t y  and remain when 



they f i n d  no jobs t h e r e .  L ike t h e  economis t ' s  o p p o r t u n i t y  c o s t  

o f  women's t i m e  t h e s e  hypotheses a r e  in tended  t o  g i v e  c e r t i t u d e  

t o  ou r  t h i n k i n g  abou t  demographic change. That  i s  a d i f f e r e n t  

o r d e r  o f  knowledge from what t h e  f o r e c a s t e r  r e q u i r e s .  

Comte's though t ,  a s  quoted above, was t h a t  knowledge would 

be t e s t e d  by i t s  a b i l i t y  t o  f o r e c a s t ,  and t hen  once it was con- 

f i rmed by s u c c e s s f u l  f o r e c a s t s ,  it cou ld  be used f o r  fo rmu la t ion  

o f  po l i c y .  I n  f a c t  t h i n g s  have n o t  worked o u t  k h a t  way. Fore- 

c a s t i n g  t h a t  is  uncond i t i ona l  i s  s imply t o o  d i f f i c u l t .  A t  b e s t  

w e  w i l l  t a k e  a  very  l ong  t i m e  t o  b u i l d  up t h e  s t o c k  o f  knowledge 

r e q u i r e d ,  and p o l i c y  canno t  w a i t .  Whatwe need f o r  p o l i c y  adv i ce  

i s  a d i f f e r e n t  k i n d o f  knowledge, t h a t m i g h t  be c a l l e d  c o n d i t i o n a l ,  

t h a t  answers such a  q u e s t i o n  a s ,  i f  eve ry th ing  else remains  t h e  

same, what would be t h e  e f f e c t  o f  l o w e r i n g t h e a g e  a t w h i c h  peop le  

can  s t a r t  t o  draw s o c i a l  s e c u r i t y .  O r  i f  eve ry th ing  (say  i n  

I n d i a )  remains t h e  same, what would be t h e  e f f e c t  of  r a i s i n g  t h e  

minimum age o f  marr iage? These q u e s t i o n s  can  be answered s a t i s -  

f a c t o r i l y  ( indeed answer ing them i s  what t h e  demographer does 

b e s t )  w i thou t  say ing  what w i l l  a c t u a l l y  happen i n  t h e  f u t u r e .  

A t  one t i m e  demographers thought  t h a t  t hey  cou ld  g e t  away w i t h  

such c o n d i t i o n a l  f o r e c a s t s  f o r  f u t u r e  popu la t i on ,  b u t  now they  

r e a l i z e  t h a t  t h e i r  p u b l i c  wants t o  know what w i l l  r e a l l y  happen, 

and rega rds  a  c o n d i t i o n a l  answer a s  an  evas ion .  

For p o l i c y  purposes c a u s a l  knowledge i s  e s s e n t i a l ;  f o r  f o re -  

c a s t i n g  it i s  d e s i r a b l e ,  o f  cou rse ,  b u t  t h e  f o r e c a s t  i s  n o t  nec- 

e s s a r i l y  a  f a i l u r e  i f  t h e  c a u s a l  mechanism remains undiscovered.  

Observed r e g u l a r i t i e s  s e r v e  p e r f e c t l y  w e l l  f o r  f o r e c a s t i n g  as 

l ong  a s  they  c o n t i n u e  t o  ho ld ,  and such successes  a s  t h e r e  have 

been i n  f o r e c a s t i n g  a r e  based on observed r e g u l a r i t i e s .  I t  i s  

n o t  necessary  t o  unders tand eve ry th ing  t h a t  has  happened i n  t h e  

p a s t  t o  e x t r a p o l a t e  t h e  r e l e v a n t  series i n t o  t h e  f u t u r e .  S t a t i s -  

t i ca l  and mathemat ica l  methods a p p l i e d  t o  t h e  b i r t h ,  d e a t h ,  and 

m ig ra t i on  series, making no r e f e r e n c e  t o  o t h e r  series o r  t o  be- 

h a v i o r ,  a s  f a r  as they  go c i rcumvent  t h e  need f o r  c a u s a l  under- 

s tand ing .  

What emerges from a l l  t h i s  i s  t h e  r e a l i z a t i o n  t h a t  f o r e c a s t -  

i n g  i s  more d i f f i c u l t  t h a n  demographic r e s e a r c h ,  which t e n d s  t o  



c e n t e r  on unders tand ing  t h e  past-no mean t a s k  i n  i t s e l f - a n d  on 

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

adv ice .  W e  have found a  few i n s t a n c e s  i n  which unders tand ing  o f  

t h e  p a s t  and t h e  c o n d i t i o n a l  r e l a t i o n s  can be brought  t o  b e a r  on 

f o r e c a s t i n g .  The E a s t e r l i n  e f f e c t ,  w i t h  i t s  de te rm ina te  two gen- 

e r a t i o n  c y c l e ,  may w e l l  be  one o f  t hese .  

W e  ought  t o  admi t  f r e e l y  t h a t  f o r e c a s t i n g  i s  d i f f i c u l t ,  and 

n o t  p re tend  t h a t  w e  can  e a s i l y  deve lop "methods" f o r  do ing  it. 

A method t h a t  would t a k e  account  o f  f u t u r e  wars ,  p lagues ,  and 

p r o s p e r i t y  i s  no more l i k e l y  t o  appear  t h a n  a  method f o r  changing 

t h e  e a r t h ' s  o r b i t .  What w e  can seek  w i t h  some hope o f  f i n d i n g  

i s  a s t a t i s t i c a l  p rocedure t h a t  w i l l  marg ina l l y  reduce t h e  e r r o r  

made i n  p a s t  f o r e c a s t s .  

Thus a t  t h e  end of  t h i s  leng thy  s e a r c h  w e  a r e  d r i v e n  back 

t o  s t a t i s t i c a l  and mathemat ica l  methods t h a t  i n  one  form o r  an- 

o t h e r ,  s i n c e  they  do n o t  depend on o u t s i d e  knowledge o r  r e l a t i o n s  

beyond t h e  demographic series themselves,  can on l y  be c a l l e d  ex- 

t r a p o l a t o r ~ .  Pending t h e  d i scove ry  o f  a t r u l y  behav io ra l  way o f  

e s t i m a t i n g  t h e  f u t u r e  w e  cannot  a f f o r d  t o  be  ashamed o f  ex t rapo-  

l a t i n g  t h e  p a s t  from observed s t a t i s t i c a l  r e g u l a r i t i e s .  
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