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A b strac t

F e r t i l i t y  Behavior in  Developing Economies:
An Investment Approach

By

Dov Chernichovsky

A dvisers : P ro fe sso r  Robert J .  W ill is
P ro fe sso r  Robert Evenson (Reader)
P ro fe sso r  James P. Smith 
P ro fe sso r  F in is  Welch

In t h i s  t h e s i s  I develop and t e s t  a model on th e  behav iora l 

consequences o f  investm ent-m otiva ted  f e r t i l i t y  behavior in  developing 

economies. These economies a r e  marked by general lack  o f  s p e c i a l i z a t i o n ,  

in c lu d in g  th e  lack o f  o rgan ized  c a p i ta l  m arkets (and i n s t i t u t i o n s )  which 

f a c i l i t a t e  low -cos t in te r tem p o ra l  t r a n s f e r s  o f  consumption o p p o r tu n i t i e s .

In such an env ironm ent, c h i ld re n  are  assumed to  fu n c t io n  as a means to  

even out th e  p a re n t s '  economic o p p o r tu n i t ie s  over the  l a t t e r s '  l i f e  c y c le .

P a r e n ts ,  by r e a r in g  c h i ld r e n ,  fo rego  c u r r e n t  consumption o p p o r tu n i t i e s ,  

which a re  transform ed  in to  s e rv ic e s  from c h i ld re n  a t  th e  time o f  the  p a r e n t s '  

r e t i r e m e n t .  Future income from o f f s p r in g s ,  which i s  a fu n c t io n  o f  t h e i r  

own well b e in g ,  can be t r e a te d  as  a s to c h a s t i c  v a r ia b le  t h a t  depends on an 

underly ing  d i s t r i b u t i o n  o f  each c h i l d ' s  su rv iv a l  p ro b a b i l i t y  (which can be 

g e n e ra l iz e d  to  inc lu d e  o th e r  r e le v a n t  p a ram e te rs ) .

In th e  f i r s t  p a r t  o f  th e  model, c h i l d r e n 's  m o r t a l i ty  r a t e s  and 

t h e i r  a n t i c ip a t e d  r e l a t i v e  wages are  assumed to  be exogenous to  th e  p a re n ts .  

Under t h i s  assum ption , p a ren ts  can determ ine t h e i r  f u tu r e  income d i s t r i b u ­

t i o n  by f e r t i l i t y  o n ly ,  c e t e r i s  p a r ib u s .  In th e  second p a r t ,  i t  i s  assumed
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t h a t  p a ren ts  can a l so  a f f e c t  t h e i r  fu tu re  income d i s t r i b u t i o n  by in v e s t ­

ment in  t h e i r  c h i ld r e n 's  h e a l th  and e d u c a t io n .  An expected u t i l i t y  a n a ly s i s  

i s  a p p l ied  to  determ ine how much i s  in v e s ted  in  each " a s s e t" .

The th e o r e t i c a l  s t r u c t u r e  produces the  fo llow ing  major im p l ic a t io n s :

A. An in c re a se  in  p a r e n t s '  income during  th e  c h i ld b e a r in g  p a r t  

o f  t h e i r  l i f e  cycle  w i l l  in c re a se  d e s i re d  f e r t i l i t y .

B. Decreased c h i ld  m o r ta l i ty  o r  in c re a sed  a d u l t  wages o f  c h i ld re n  

w il l  in c re a s e  the  expected  re tu rn  to  th e  p a re n ts  per c h i ld .  This w il l  

in c re a se  (dec rease )  the  number o f  b i r t h s  i f  the  p r ic e  e l a s t i c i t y  o f  demand 

f o r  f u tu r e  consumption i s  g r e a t e r  than ( l e s s  than) one. I t  i s  p la u s ib le  

t h a t  continuous decreases  in  m o r ta l i ty  o r  in c re a s e s  in  wages w il l  i n i t i a l l y  

in c re a se  and l a t e r  dec rease  f e r t i l i t y .

C. Development o f  i n s t i t u t i o n s  t h a t  secure  fu tu r e  income w ill  

reduce d e s i r e d  f e r t i l i t y .  This e f f e c t  w il l  be s t ro n g e r  i f  the  i n s t i t u t i o n s  

a re  f inanced  by ta x in g  income during  the  most p roductive  p a r t  o f  the  

p a r e n t s '  l i f e  c y c le .

D. In c rea s in g  re a l  lending  r a te s  and reducing borrowing r a t e s  

w i l l  reduce d e s ire d  f e r t i l i t y .

E. Investm ents in  c h i l d r e n 's  h e a l th  and ed uca tion  a re  comple­

m entary; investm ent in  h e a l th  i s  a means to  secu re  th e  investm ent in 

ed u ca t io n .

The model i s  t e s t e d  on survey da ta  o f  two Indian  v i l l a g e s .  I t  i s  

apparen t in  both v i l l a g e s  t h a t  the  e l d e r ly  a re  supported  by t h e i r  c h i ld re n  

and t h a t  c h i ld re n  c o n t r ib u te  to  fam ily  income a t  ages as e a r ly  as 11-15.

The pure income e f f e c t  on the  demand f o r  c h i ld re n  and t h e i r  educa tion  i s  

p o s i t i v e .  The demand e l a s t i c i t y  f o r  c h i ld  s e rv ic e s  as rev ea led  by the  

demand f o r  su rv iv o rs  i s  l e s s  than u n i ty .
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I .  INTRODUCTION

The concept o f  f e r t i l i t y  as a form o f  economic b ehav io r  i s  based 

on th e  n o tion  t h a t  th e  p a re n ts  gain  s a t i s f a c t i o n  from t h e i r  c h i ld r e n .

But th e  cho ice  f o r  c h i ld r e n ,  v i s - a - v i s  o th e r  arguments in  the  p a r e n t s '  

u t i l i t y  fu n c t io n ,  i s  made in  an environment o f  s c a rc e  r e s o u rc e s .  Because 

c h i ld re n  a re  a nonmarketable commodity, th e  p a ren ts  a re  th e  "producers" 

o f  c h i ld re n  as  well as th e  "consumers" o f  t h e i r  c h i l d r e n 's  s e r v ic e s .

This im p lies  t h a t  any hypotheses about th e  p a r e n t s '  f e r t i l i t y  behav io r  

depend on th e  kind o f  s e rv ic e s  c h i ld re n  a re  b e l iev ed  to  ren d e r  and on 

th e  "technology" t h a t  th e  p a re n ts  employ to  r a i s e  t h e i r  c h i ld r e n .

L ieb en s te in  po in ted  ou t  t h a t  c h i ld re n  ren d e r  d i r e c t  consumption 

s e rv ic e s  to  t h e i r  p a re n ts  in  a d d i t io n  to  i n d i r e c t  s e rv ic e s  as f a c to r s  

o f  p roduction  and in su ran ce  f o r  o ld  a g e J  All th r e e  sources  o f  

s a t i s f a c t i o n ,  in  t h e i r  broad d e f i n i t i o n s ,  a re  apparen t in  every  s o c ie ty ;  

bu t  they  may d i f f e r  in  t h e i r  r e l a t i v e  importance in  each s o c ie ty .

Child ren  a re  a p p a re n t ly  re a re d  and educated  to  provide th e  s e r v ic e  t h a t  

i s  o f  p a r t i c u l a r  im portance in  a given socio-economic environm ent.

I t  i s  r e a l i z e d  t h a t  th e  p a r e n t s '  p re fe ren c es  a re  n o t  n e c e s s a r i ly  

rev ea led  by number o f  b i r t h s  o r  number o f  su rv iv in g  c h i ld r e n .  B io log ica l  

and c e r t a in  behav io ra l  de te rm inan ts  may l i m i t  th e  scope o f  economic 

a n a ly s i s .  The outcome o f  a d e c is io n  to  have a c h i ld  w i th in  a given 

p e r iod  can be judged in  p r o b a b i l i s t i c  terms on ly .  On th e  o th e r  hand,

^Harvey L ie b e n s te in ,  Economic Backwardenss and Economic Growth: 
S tu d ie s  in  Theory o f  Economic Development (New York: Wiley, 1957).
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in  an environment w ith  p o s i t i v e  c o n t ra c e p t io n  c o s t s ,  some observed 

f e r t i l i t y  may be undes ired  and d er ived  from the  demand f o r  s ex .  Never­

t h e l e s s ,  th e se  c o n s id e ra t io n s  can be b u i l t  i n to  economic models, 

p r im a r i ly  by assuming t h a t  the  p a ren ts  respond to  p r i o r  p e rce p tio n s  

about the  u n c e r t a in t i e s  as well as to  a c tu a l  outcomes.

Becker and L an cas te r  provided th e  a n a ly t ic a l  framework t h a t  i s  

s u i t e d  to  ana lyz ing  th e  demand and supply  o f  nonmarketable com m odities .1 

W il l i s  u t i l i z e d  t h i s  framework to  develop a b a s ic  model u s ing  the
2

assumption t h a t  c h i ld re n  y i e l d  consumption s e rv ic e s  to  t h e i r  p a re n ts .  

Rosenzweig, a long s im i l a r  a n a ly t i c a l  l i n e s ,  regarded  c h i ld re n  as 

s u b s t i t u t e s  f o r  h i re d  la b o r .

The forthcom ing model u t i l i z e s ,  in  p a r t ,  th e  same framework to  

i n v e s t i g a t e  and t e s t  th e  behav io ra l im p l ic a t io n s  o f  th e  no tion  t h a t  th e  

p a r e n t s '  f e r t i  1 i t y —and investm ent in  c h i ld r e n 's  hum an-cap ita l—d ec is io n s  

a re  m otivated  by inves tm en t ,  s a v in g s ,  and in su rance  c o n s id e r a t io n s ,  when 

a c a p i ta l  market f a i l s  to  f a c i l i t a t e  in te r tem p o ra l  consumption t r a n s f e r s  

a t  r e l a t i v e l y  low c o s t .  This i n t e r p r e t a t i o n  o f  f e r t i l i t y  b eh av io r ,  which 

i s  a p p l ic a b le  p r im a r i ly  to  developing  economies, i s  c o n t ro v e r s ia l  on

^ a r y  S. Becker, "The Theory o f  A l lo c a t io n  o f  Time," Economic 
Journal 75 (September 1965): 493-517; and Kelvin J .  L a n c a s te r ,  “A New 
Approach to  Consumer Theory,"  JPE 74 (A pril 1966): 132-157.

2
Robert J .  W i l l i s ,  "A New Approach to  Economic Theory o f  F e r t i l i t y  

B ehav io r,"  J £ £  81, P a r t  2 (March-April 1973): 14-64. See a l s o :  Becker, 
"An Economic A nalysis  o f  F e r t i l i t y , "  in  Demographic and Economic Change 
in  Developed C o u n tr ie s . U n iv e r s i t ie s  N . B . E . R . S e r i e s  No. 11 (P r in c e to n ,  
N .J . :  P r ince ton  U n iv e rs i ty  P re s s ,  1960), pp. 209-240.

o
Mark R. Rosenzweig, "The Economics o f  F e r t i l i t y  in  th e  A gri­

c u l tu r a l  S ec to r  o f  th e  U .S . ,"  (Ph.D. d i s s e r t a t i o n ,  Columbia U n iv e rs i ty ,  
1973).
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em pirica l grounds and has rece iv ed  r e l a t i v e l y  l i t t l e  a t t e n t i o n  in  terms 

o f  sy s te m a tic  a n a ly s i s .^  However, i t s  v a l i d i t y  i s  supported  by household 

survey d a ta .

The m o tiva t ion  underly ing  th e  demand fo r  c h i ld re n  i s  s im i la r  to
2

th e  one p o s i te d  by Neher, who r e f e r s  to  th e  "pension m otive" . Neher 

ap p l ied  a macro-economic approach to  the  t r a n s f e r s  among th r e e  g en e ra tio n s  

in  a household . He d id  n o t ,  however, c o n s id e r  the  changes in  f e r t i l i t y  

behav io r  t h a t  r e s u l t  from changes in  th e  househo ld 's  socio-economic 

environment excep t f o r  changes t h a t  r e l a t e  to  th e  developin' >  o f  th e  

c a p i ta l  market under r i s k - n e u t r a l  c o n d i t io n s .  On t h i s  p a r t i c u l a r  i s s u e ,  

Neher1s conclusion  i s  i d e n t i c a l  to  th e  one produced by t h i s  model.

Concerning th e  supply  o f  c h i ld r e n ,  t h i s  d is c u ss io n  a t tem p ts  to  

i s o l a t e  the  p r ic e  e f f e c t s  on f e r t i l i t y  o f  the  extended fam ily—a common 

i n s t i t u t i o n  f o r  in t e r g e n e r a t io n a l  su p p o r t—in  a r u r a l  and c o t ta g e  in d u s try  

environm ent. The model f a l l s  s h o r t  o f  being a "Becker type" in  th e  s t r i c t  

sen se ;  i t  does no t  d i s t i n g u i s h  between (market) goods and (nonmarket) 

conm odities excep t f o r  the  commodity c h i ld r e n .  B ecker 's  d i s t i n c t i o n  

r e f l e c t s  a degree o f  s p e c i a l i z a t i o n  t h a t  seems u n su ited  to  the  en v iro n ­

ment t h a t  t h i s  model i s  presumed to  d e s c r ib e —th e  b a s i c a l l y  s e l f -  

s u f f i c i e n t  household . Not drawing th e  goods-comnodity d i s t i n c t i o n  leads  

to  somewhat d i f f e r e n t  conc lusions  about th e  p o s s ib le  income e f f e c t s  on 

f e r t i l i t y  than  the  ones t h a t  can be ob ta ined  by apply ing  th e  W il l i s  

model.

^Goran O hlin ,  "Population  P ressu re  and A l te rn a t iv e  In v es tm en ts ,"  
In te rn a t io n a l  P opu la tion  Conference P roceed ings, v o l .  3 (London, 1969), 
pp. 1703-1738.

2
P h i l ip  A. Neher, "P e a sa n ts ,  P ro c rea t io n  and P en s io n s ,"  AER 61 

(June 1971): 380-389.
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fly model o f  fam ily  behav io r  u t i l i z e s  a two p e r io d  " F ish e r ia n "  

framework and c o n s i s t s  o f  two p a r t s .  The f i r s t  i s  a b a s ic  model where 

s e rv ic e s  from c h i ld re n  a re  t r e a t e d  as a d e t e r m in i s t i c  v a r i a b le .  I t s  

b ehav io ra l im p l ic a t io n s  a re  der iv ed  by th e  method o f  com parative s t a t i c s .  

The second i s  an ex ten s io n  o f  th e  b a s ic  model to  in c lu d e  th e  im p l ic a t io n s  

o f  u n c e r t a in ty —s e rv ic e s  from c h i ld re n  being a s to c h a s t i c  v a r i a b l e —and 

investm ent in  c h i l d r e n 's  human c a p i t a l .  I t  u t i l i z e s  an expec ted  u t i l i t y  

a n a l y s i s .  Some a sp ec ts  and conclusions  o f  th e  d is c u s s io n  can be g e n e ra l ­

iz ed  because any s e rv ic e s  from c h i ld r e n ,  v i s - a - v i s  the  d e c is io n  to  have 

c h i ld r e n ,  a re  in  a temporal c o n te x t .

The em p ir ica l  d isc u s s io n  i s  based on household survey d a ta  from 

two Ind ian  v i l l a g e s .  The re g re s s io n  r e s u l t s  sup p o r t  some b a s ic  hypo theses ,  

which a re  der ived  from th e  model, and provide em p ir ica l d e te rm in a tio n  f o r  

o th e r s .

The b a s ic  approach, even i f  micro-economic in  scope, has im portan t 

im p l ic a t io n s  w ith in  th e  c o n tex t  o f  growth th e o ry .  I t  im p lie s  t h a t  two 

b a s ic  v a r i a b l e s ,  popu la t ion  and s a v in g s ,  a re  s u b s t i t u t e s  under c e r t a in  

c a p i ta l  market c o n d i t io n s .  Hence, high r a te s  o f  popu la t ion  growth a re  

c o n s i s t e n t  w ith  low le v e l s  o f  f in a n c ia l  s av in g s—on th e  macro le v e l  — 

because th e  fam ily  views c h i ld re n  as a means o f  s a v in g s .
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I I .  THE CAPITAL MARKET FAILURE

. . . The average Hindu wants so n s ,  an 
u n ders tandab le  a t t i t u d e  in  a coun try  where 
th e re  i s  n e i t h e r  s o c ia l  s e c u r i t y  nor o ld  
age p en s io n s ,  s ick n ess  b e n e f i t s  no r  un­
employment in su ran ce  fo r ,a n  overwhelming 
m a jo r i ty  o f  p o p u la t io n .

While th e  q u o ta t io n  r e f e r s  to  In d ia ,  i t s  general im p l ic a t io n  i s

c l e a r .  Caldwell r e p o r te d  from Ghana how d i f f e r e n t  communities value th e
2

s e rv ic e s  c h i ld re n  p ro v id e .  While 33 p e rce n t  o f  th e  respondents  in  th e  

l e a s t  developed reg ion  j u s t i f i e d  many c h i ld re n  because o f  c h i ld r e n 's  

p ro d u c tiv e  c a p a c i ty ,  only  4 p e rce n t  viewed t h i s  as a s u f f i c i e n t  reason 

in  the  most developed reg io n .  O v e ra l l ,  5 p e rc e n t  in d ic a te d  t h a t  c h i ld re n  

a re  a form o f  in su rance  and s e c u r i t y .  H e is e l ,  in  a r e p o r t  from Kenya, 

found t h a t  7 p e rce n t  o f  th e  respondents  j u s t i f i e d  c h i ld re n  as a means f o r
3

o ld  age s e c u r i t y .

The problem o f  secu r in g  a flow o f  income over o n e 's  l i f e  c y c le ,  

which i s  only  in  p a r t  p ro d u c t iv e ,  i s  u n iv e r s a l .  I t  i s  so lved  in  d ev e l­

oped economies through various  forms o f  v o lu n ta ry  and in v o lu n ta ry  sav ings  

f o r  r e t i r e m e n t .  The f in a n c ia l  market p rov ides  m arketab le  a s s e t s  t h a t  a re

1S. Chandrasekhar, I n d i a 's  P o p u la t io n ;  F a c t s .  Problems and P o licy  
( In d ia :  Meenakshi Prakashan, Meerut, 1967), pp. 55-56.

?
John C. C aldw ell ,  " F e r t i l i t y  A t t i tu d e s  in  Three Economically 

C o n tra s t in g  Rural Regions in  Ghana," Economic Development and C u ltu ra l 
Change 15 (January  1967): 217-238.

3
Don F. H e is e l ,  " F e r t i l i t y  L im ita t io n  Among Men in  Rural Kenya," 

S tu d ie s  in  Family Planning 4 (December 1973): 351-355.



6

claim s f o r  f u tu r e  consumption, and ta x -f in a n c e d  w e lfa re  i n s t i t u t i o n s  

prov ide  a s im i l a r  fu n c t io n .  In developing  economies, the  market 

a p p a re n t ly  f a i l s  to  provide  e i t h e r  the  f in a n c ia l  means o r  th e  w e lfa re  

i n s t i t u t i o n s  f o r  in te r te m p o ra l  t r a n s f e r s  o f  consumption.

The c a p i ta l  market in  developing  economies r e f l e c t s  th e  lack  o f  

s p e c i a l i z a t i o n  t h a t  c h a ra c te r i z e s  th e se  economies. S avers ,  f in a n c ia l  

i n t e r m e d ia r i e s ,  and in v e s to r s  do no t e x i s t  as s p e c ia l iz e d  s e c t o r s J  

Hence, investm ent tends  to  be s e l f - f i n a n c e d —j u s t  one dimension o f  th e
p

p r e v a i l in g  economic s e l f - s u f f i c i e n c y .  W.A. Lewis argues t h a t :  "The

c h i e f  i n s t i t u t i o n a l  requirem ents  o f  an easy flow o f  sav ings from la n d e rs  

to  borrowers a re  l im i te d  l i a b i l i t y  and easy  m a rk e ta b i l i ty  o f  a s s e t s . "

The two requ irem ents  a re  a p p a re n t ly  m iss ing  in  developing  economies.

The im p e rfec t  c a p i ta l  market im p l ie s ,  in  g e n e ra l ,  r i s k - a v e r s e
4

b eh av io r .  Lending in  t h i s  market i s  on a personal b a s is  and repayment 

ta k e s  var ious  form s, in c lu d in g  commitments o f  la b o r  s e rv ic e s  t h a t  have 

a low degree  o f  m a rk e ta b i l i t y .  As a r e s u l t ,  th e  f e a r  o f  bankruptcy 

e l im in a te s  th e  small l e n d e r ,  e s p e c i a l l y  f o r  long term le n d in g .  Hence, 

lend ing  cannot be considered  a g e n e ra l ,  v ia b le  source  f o r  f u tu r e  

consumption.

  --------------------
John G. Gurley and Edward S. Shaw, "F inanc ia l Development and 

Economic Development," Economic Development and C u ltu ra l  Change 15 
(A pril 1967): 257-265.

2
McKinnon la b e l s  t h i s  co n d i t io n  "The Fragmented Econoniy" in  t h i s  

p a r t i c u l a r  c o n te x t .  Ronald I .  McKinnon, Money and C ap ita l  in  Economic 
Development (Washington, D.C.: The Brookings I n s t i t u t i o n ,  1973), pp. 5-

^ . A .  Lewis, Theory o f  Economic Growth (New York: Harper & Row,
1970), pp. 264-266. ------------------------------------------

4
Robert T. Masson, "The C rea tion  o f  Risk Aversion by Im perfec t 

C ap ita l  M arkets ,"  AER 62 (March 1972): 77-86. A more d e t a i l e d  d is c u s s io n
on th e  e f f e c t s  o f  " r is k  i s  forthcom ing.
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Investm ent o f f e r s  a n o th e r  mechanism f o r  r e a l l o c a t in g  consumption 

over th e  l i f e  c y c le .  T.W. S chu ltz  argues t h a t  th e  demand f o r  investm ent 

in  th e  " t r a d i t i o n a l  a g r i c u l tu r a l  economy" i s  l im i te d  because " t r a d i t i o n a l  

sou rces  o f  income" y ie ld  very  low r a t e s  o f  r e t u r n . 1 Rates o f  r e tu r n  a re  

h ig h e r  on "modern f a c t o r s "  o f  p ro d u c tio n .  These f a c t o r s ,  however, r e ­

q u i r e  complementary investm ent in  human c a p i t a l  and may r e q u i r e  la rg e  

lump sums because o f  i n d i v i s i b i l i t i e s .  Lump-sum Investm ents  a r e  assumed 

to  be ou t  o f  th e  reach  o f  th e  average farm er because he i s  a poor 

c o l l a t e r a l . 2 Thus, w hile  th e  demand f o r  funds to  f in an c e  consumption 

may be r e l a t i v e l y  h igh ,  th e  demand f o r  investm ent i s  l im i te d  and cannot 

be matched by the  a v a i l a b l e  supply  o f  funds .

A household can s a v e - in v e s t  in  t h i s  environment by a b s ta in in g  

from c u r r e n t  consumption in  th e  fo llow ing  ways:

1. In v es t in g  in  " t r a d i t i o n a l "  f a c to r s  o f  
p ro d u c tio n ,  p r im a r i ly  la n d ,

2. Accumulating consumer goods f o r  the  
s h o r t  run and p rec ious  m eta ls  f o r  th e  
long ru n ,  and

3. Various forms o f  s e l f  in v e s tm e n t .3

^Theodore W. S c h u l tz ,  Transforming T ra d i t io n a l  A qriC u ltu re  
(New Haven, C onnec ticu t:  Yale U hlvers lty  P re s s ,  1964).

2
Lewis, Economic Growth, pp. 264-266. Financing investm ents  in  

human c a p i t a l  i s  s u o je c t  to  c a p i t a l  market im p erfec t io n s  1n developed 
economies as  w e l l ,  e s p e c i a l l y  f o r  lower income groups.

I t  may ta k e  th e  form o f  a b s ta in in g  from c u r r e n t  p roduction  when 
land 1s l e f t  fa l lo w  in  one per iod  to  in c re a s e  i t s  p ro d u c t iv i ty  in  th e  
fo llow ing  one. This was a common p r a c t i c e  1n th e  o ld  world (see  Levitcus  
25 :1 -7 )  and i s  s t i l l  used in  underdeveloped a re a s  as a s u b s t i t u t e  f o r  
f e r t i l i z i n g .  The r a t e  o f  r e tu r n  to  t h i s  p r a c t i c e  i s  no t c l e a r .  McKinnon 
Money and C a p i t a l , p. 13, argues i t  i s  very  low bu t th e  r a t e  o f  r e tu rn  
c l e a r l y  depends on th e  r e l a t i v e  c o s t s .
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The f i r s t  a l t e r n a t i v e  has low r a te s  o f  r e t u r n ,  in h e re n t  in  th e  n a tu re  

o f  t h i s  econorny, and may re q u i re  lump-sums t h a t  th e  f in a n c ia l  market 

does no t p ro v id e .  The second o p p o r tu n i ty  may be a form o f  tu rn o v e r  

c a p i ta l  in  th e  s h o r t  run . The long run accum ulations may y i e l d  c a p i ta l  

gains  o r  lo s s e s  i f  th e  goods can be t ra d e d  in  th e  m arket. Gold and 

jew e lry  have been common forms o f  h o ld in g s ,  ap p a re n t ly  as a means to  

m a in ta in  a high degree o f  l i q u i d i t y  f o r  s e c u r i t y  purposes .  Investm ent 

in c h i ld re n  f o r  f u tu r e  income i s  one s p e c ia l  form o f  s e l f  investm en t,  

th e  t h i r d  a l t e r n a t i v e ,  t h a t  can be f inanced  by small payments over tim e. 

I t  a l s o  r e q u i re s  a complementary investm ent in  human c a p i t a l .  T h is ,  

however, can be accomplished p r im a r i ly  through le a rn in g  by doing—in  a 

farm environm ent—a t  r a t h e r  low r e l a t i v e  c o s t s .

C hildren  as Means f o r  Sav inqs-Investm ent

My model i s  based on a fundamental assumption t h a t  the  p a ren ts  

assume an expected le v e l  o f  su p p o r t  from any c h i ld  born . Two b a s ic  

is s u e s  emerge from t h i s  assum ption. The f i r s t  concerns the  quid pro 

quo t h a t  makes c h i ld re n  support t h e i r  p a r e n ts .  The second concerns the  

r e l a t i v e  r a t e  o f  r e tu rn  on c h i ld re n  versus o th e r  investm en ts .

The model does no t co n s id e r  e x p l i c i t l y  th e  c h i ld r e n 's  economic 

motives to  suppo rt  t h e i r  p a re n ts .  Such motives may be r e l a t e d  to  th e  

investm ent in  c h i l d r e n 's  human c a p i t a l  and th e  p a r e n t s '  p ro p er ty  r i g h t s .  

The human c a p i t a l  component can ta k e  th e  form o f  a s e t  o f  moral 

o b l ig a t io n s  i n s t i l l e d  in  c h i ld re n  through e d u ca t io n .  The.se may be 

en fo rced  by some form o f  s o c ia l  punishment mechanism— a mechanism t h a t  i s  

de r ived  from a common so c ia l  consensus about th e  economic hazards fo r  

th e  aged when c h i ld re n  do no t  suppo rt them, and th e  subsequent s o c ia l
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c o s t s J  The p a r e n t s '  ho ld ings  o f  p ro p e r ty  r i g h t s  f o r  nonhuman w ealth  

may be an a d d i t io n a l  inducement to  c h i ld re n  to  support t h e i r  p a r e n t s .

The r e l a t i v e  r a t e  o f  r e tu rn  on c h i ld r e n ,  o r  the  degree to  which 

p a ren ts  can " e x p lo i t"  t h e i r  c h i ld r e n ,  i s  c o n t ro v e r s ia l  on em p ir ica l 

grounds, and i s  d iscu ssed  e x p l i c i t l y  in  ano ther  s e c t i o n .  I t  i s  im p o r ta n t ,  

however, to  no te  th e  r e a l i z a t i o n  o f  the  fo llow ing :

1. C hildren  a lso  provide  psychic consumption 
s e r v ic e s .

2 . C hildren may c o n t r ib u te  to  th e  p a re n ts '  
income b e fo re  p rov id ing  o ld  age su p p o r t .

3. A p a r t i c u l a r  household may have, l i t e r a l l y ,  
no o th e r  t ran s fo rm a tio n  o p p o r tu n i t ie s  in to  
th e  per io d  o f  r e t i r e m e n t .^  I t  was p rev io u s ly  
noted t h a t  in te r tem p o ra l  long term t r a n s f e r s  
a re  a t  r e l a t i v e l y  high p r i c e s ;  c h i ld re n  may 
be th e  lower c o s t  means o f  t r a n s f e r .

Any o f  th e se  arguments can be c o n s i s t e n t  w ith  an e x -a n te  n e g a t iv e  r a t e  

o f  r e tu rn  to  c h i ld re n  as an investm en t.  Although t h i s  model i s  p r im a r i ly  

concerned w ith  the  l a s t  argument which r e l a t e s  to  th e  c a p i ta l  market 

f a i l u r e  n o t io n ,  i t  does no t  n e c e s s a r i ly  imply a n eg a t iv e  r a t e  o f  r e tu rn  

on c h i ld r e n .

S .N .S . Cheung, "The Enforcement o f  P roperty  R ights  in  C h ild re n ,  
and th e  Marriage C o n tra c t ,"  Economic Journal 82 (June 1972): 641-657.
Some le g a l  systems in  th e  developed economies make the  c h i l d r e n 's  
o b l ig a t io n  mandatory under c e r t a in  c o n d i t io n s .  The I s r a e l i  law, which 
u su a l ly  fo llow s th e  s p i r i t  o f  th e  B r i t i s h  one, s t a t e s :  " .  . .A person  i s  
l i a b l e  f o r  the  maintenance o f  o th e r  members o f  h is  fam ily .  . . h i s  p a re n ts  
and th e  p a ren ts  o f  h is  spouse ; . . . "  Family Law, Amendment (M aintenance) 
Law 5719-1959, Laws o f  th e  S ta t e  o f  I s r a e l , v o l .  13 ( I s r a e l :  Government 
P r i n t e r ) .

2
In a sense  t h i s  can be e q u iv a le n t  to  the  p r ic e  o f  l i q u i d i t y  in  

th e  monetary c o n te x t ,  where one o f  th e  motives i s  s e c u r i t y .
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When o th e r  investm ent o p p o r tu n i t i e s  e x i s t ,  th e  aged should

seemingly be i n d i f f e r e n t  t o  th e  fo llow ing  a l t e r n a t i v e s :  s e l l i n g  o r

re n t in g  t h e i r  p ro p e r ty ,  having h ired  la b o r  work t h e i r  la n d ,  o r  having
1

t h e i r  c h i ld r e n  c u l t i v a t e  i t .  This reason ing  fo llo w s  from th e  assumption 

o f  a co m p e ti t iv e  m arket where each f a c t o r  re c e iv e s  th e  d iscoun ted  va lue  

o f  i t s  marginal p roduc t.  This assum ption, however, may be u n r e a l i s t i c .  

C hild ren  may w i l l in g ly  a cc ep t  l e s s  than  t h e i r  marginal p ro d u c t ,  a t  a 

c e r t a i n  p o in t  o f  t im e ,  knowing t h a t  th e  p a re n ts  have p ro p e r ty  r i g h t s  on 

some non-human w ea lth ,  which can be handed down to  c h i ld r e n .  Even when 

th e  c h i ld r e n  re c e iv e  th e  va lue  o f  t h e i r  marginal p ro d u c t ,  they  may 

provide  a " re n t"  to  t h e i r  p a re n ts  because they  a re  more e a s i l y  monitored 

than  h ired  l a b o r . 2 Furtherm ore, th e  t r a n s a c t io n  c o s t s  a s s o c ia te d  with 

c a p i t a l  t r a n s f e r s  to  c h i ld re n  may be co n s id e ra b ly  lower than o th e rw ise  

in  t h i s  p a r t i c u l a r  environm ent. In t r a d i t i o n a l  economies, where land 

i s  th e  major a s s e t ,  one should add th e  apparen t  high psych ic  c o s ts  o f  

land  t r a n s f e r s  among f a m i l i e s .

 1--------------------

I t  i s  im p l i c i t l y  assumed t h a t  any o th e r  a s s e t s  can be converted  
in to  la n d ,  which i s  a major a s s e t  in  developing a re a s .

2
Armen A. Alchian and Harold Demsetz, "P roduc tion ,  Inform ation 

C os ts ,  and Economic O rg a n iz a t io n ,"  AER 62 (December 1972): 777-795.
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I I I .  THE BASIC MODEL

The u t i l i t y  fu n c t io n  i s  assumed to  combine th e  p re fe ren c es  o f  

both the  husband and h is  w ife  in to  a s in g le  "well-behaved" s e t .  The 

p a re n ts  maximize t h i s  fu n c t io n  by a consumption flow over a tw o-period  

l i f e  c y c le .  The f i r s t  pe r iod  (T-|) i s  a p rod u c tiv e  one; th e  p a ren ts  

produce income and c h i ld re n  (N), f o r  whom th e  p a re n ts  fo rego  p a r t  o f  

t h e i r  own p o te n t ia l  T-j consumption o p p o r tu n i t i e s  (C-j). The p a ren ts  

a re  assumed to  make ad justm ents  f o r  c h i ld  m o r t a l i ty  during  t h i s  period  

to  the  e x te n t  i t  i s  b io lo g ic a l ly  f e a s ib l e .^

The second period  (T2 ) i s  assumed to  be an unproductive  r e t i r e ­

ment p e r io d .  Consumption (C2 ) in  i t  i s  assumed to  be provided p r im a r i ly  

by the  c h i ld r e n ,  who a re  th e  agen ts  f o r  in te r tem p o ra l  t r a n s f e r s  o f  

consumption because o f  th e  absence o f  an a p p ro p r ia te  c a p i ta l  m arket.^  

Form ally, th e  model i s  based on th r e e  r e l a t i o n s h ip s  t h a t  a re  

o u t l in e d  a t  t h i s  p o in t  by th re e  im p l i c i t  fu n c t io n s .  The f i r s t  i s  the  

u t i l i t y  fu n c t io n  t h a t  co n ta in s  th e  two consumption f low s:

D evia tions  o f  th e  a c tu a l  number o f  c h i ld re n  from th e  d e s i re d  
number, because o f  r e l a t i v e l y  high c o n tra c e p t io n  c o s t s  a re  no t considered  
in  th e  model. C os tly  b i r t h  co n tro l  methods a re  a p p a re n t ly  no t  th e  b as ic  
cause o f  high f e r t i l i t y  r a t e s  in  developing a r e a s .  People in  th e se  
c o u n t r ie s  wish to  have more c h i ld re n  than in  developed economies (see :  
H e is e l ,  " F e r t i l i t y  L im i ta t io n " ) .  Even when b i r t h  co n tro l  dev ices  a re  
o f fe re d  f r e e  o r  a t  n e g a t iv e  c o s t s ,  th e re  i s  a p p a re n t ly  no dram atic  
change in  f e r t i l i t y  r a t e s ,  u n le ss  such a program i s  accompanied by o th e r  
socio-economic changes ( see :  Chandrasekhar, I n d i a ' s  P o p u la t io n ).

2
The scope o f  th e  model can be broadened by d e f in in g  C2  to  be 

any s e rv ic e s  ob ta ined  from c h i ld r e n .  These s e r v i c e s ,  by d e f i n i t i o n ,  
lag  f e r t i l i t y  d e c i s io n s .
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U = u(c1 . c2 ) ( 1)

where and C2 a re  normal goods. The second i s  th e  t ra n s fo rm a tio n  

r e l a t i o n s h ip  between c h i ld r e n  and consumption in  T2 :

The th i r d  i s  th e  p roduction  p o s s i b i l i t y  r e l a t i o n s h ip  between consumption 

and th e  p roduction  o f  c h i ld re n  in  T^:

The im p l ic a t io n s  o f  th e  model depend on the  e x p l i c i t  behav io ra l  and 

p roduc tion  r e l a t io n s h ip s  t h a t  a r e  rep re sen ted  in  (1) -  ( 3 ) .

The Temporal T ransform ation O p p o r tu n i t ie s

R e la t io n sh ip  (2) i s  th e  one most c ru c ia l  t o  t h i s  model. I t  

in d i c a te s  th e  r e l a t i o n  between th e  number o f  c h i ld re n  born and the  

s e rv ic e s  they  y i e l d  to  t h e i r  p a re n ts .  As such , i t  embodies th e  n a tu re  

o f  th e  " so c ia l  c o n t ra c t"  between th e  p a re n ts  and t h e i r  c h i ld re n  and i s  

determ ined by n a tu ra l  as w ell as behav io ra l  f a c t o r s .

Any s to c k  o f  N c h i ld re n  produced in  Tj g e n e ra te s  a d i s t r i b u t i o n  

o f  p o s s ib le  s u rv iv in g  s to ck s  in  T2 . The d e n s i ty  fu n c t io n  a s s o c ia te d  

w ith  t h i s  d i s t r i b u t i o n  i s  assumed to  be determ ined by th e  binomial 

param eter p J  This param eter  depends b a s i c a l l y  on c h i ld  m o r t a l i ty

t ( c2 , N) « 0. (2 )

H(C,, N) = 0 . (3)

 1--------------------
This assumption i s  made because o f  i t s  s im p l i fy in g  mathematical 

p r o p e r t i e s ,  a t  th e  expense o f  some g e n e r a l i t y .
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r a t e s ,  bu t  i t  can be g e n e ra l iz e d  to  in c lu d e  any o th e r  random f a c t o r s  

t h a t  may a f f e c t  c h i ld r e n 's  p r o b a b i l i t y  o f  su p p o r t in g  t h e i r  p a r e n t s ,  such 

as m ig ra tion  and sex d i s t r i b u t i o n  o f  su rv iv in g  c h i ld r e n .

The le v e l  o f  each su rv iv in g  c h i l d ' s  suppo rt  to  h is  p a ren ts  (W) 

can be determined by a v a r ie ty  o f  f a c t o r s .  The major ones a re :  the  

number o f  su rv iv in g  c h i ld re n  (PN), th e  le v e l  o f  each s u rv iv in g  c h i l d ' s  

income (A) and th e  p a r e n t s '  a b i l i t y  to  " e x p lo i t"  th e  c h i l d ,  and th e  

sources  o f  f u tu r e  income (Y2 ) t h a t  a re  independent o f  th e  p a r e n t ' s  

s a v i n g s - f e r t i l i t y  behav io r .

The general r e l a t io n s h ip  between f e r t i l i t y  and consumption in  C2 

can be fo rm alized  by

C2 = t [ n , P, W (A, PN, Y2 ) ] .  (4)

The r e la t i o n s h ip

W = W (A, PN, Y2 ) (5)

re p re s e n ts  th e  n a tu re  o f  each su rv iv in g  c h i l d ' s  o b l ig a t io n  to  h is  

p a re n ts .  W i s  r e a l i s t i c a l l y  assumed to  be (a )  in v e rs e ly  r e la t e d  to
J i U

th e  number o f  su rv iv in g  c h i ld re n  < 0 and (b) o th e r  sources  o f

income |y -  < 0 ,  and (c) p o s i t i v e ly  r e l a t e d  to  the  le v e l  o f  the  c h i l d ' s
2 . y

own income > 0 . (a) and (b) i n d i c a te  th e  elem ents o f  in su rance

provided by c h i ld r e n .  Each c h i l d ' s  le v e l  o f  su p p o r t  i s  in v e rs e ly  r e l a t e d  

to  o th e r  a v a i la b l e  sources  o f  su p p o r t  to  th e  p a r e n t s .  More s ib l i n g s  can 

sh a re  in  sup p o r t in g  t h e i r  p a re n ts  because th e  le v e l  o f  t o t a l  suppo rt 

ap p a re n t ly  does not in c re a se  p ro p o r t io n a te ly  w ith  th e  number o f  c h i ld r e n .  

When the  p a ren ts  a re  supported  by s o c ia l  s e c u r i t y  and pension schemes, i t
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1s r e a l i s t i c  to  assume t h a t  th e  le v e l  o f  c h i l d r e n ' s  support i s  in v e rs e ly

r e la t e d  to  the  le v e l  o f  the  support t h a t  1s e x te rn a l  to  th e  fam ily .  In

such a c a s e ,  c h i ld re n  may a c t  as a b u f f e r  g u aran tee ing  th e  p a ren ts  a 

c e r t a in  s tanda rd  o f  l i v i n g ,  (c)  can be I n te rp re te d  as fo llo w s : P aren ts

who hand over to  t h e i r  c h i ld re n  more human and non-human c a p i ta l  can 

" e x p lo i t"  them b e t t e r ;  bu t th e n ,  each c h i ld  has more income to  support 

h is  aged p a r e n t s J

The f i r s t  p a r t  o f  t h i s  model u t i l i z e s  a l e s s  g en e ra l iz e d  

fo rm u la tion  than  r e l a t i o n s h ip  (4) and a s e t  o f  r e s t r i c t i n g  assum ptions, 

which s im p l ify  th e  a n a ly s i s  a t  th e  expense o f  some g e n e r a l i t y .  The

fu n c t io n a l  r e l a t i o n s h ip  (4) i s  r e - w r i t t e n  as

C2 = T(N, P, W) + Y2 , Y2 > 0 ,  (6)

where P, W, and Y  ̂ a re  exogenous and known to  th e  p a re n t s ,  who a re  

assumed to  be r i s k  n e u t r a l . 2

W i s  assumed to  be f a l l i n g  as  N in c re a s e s ,  c e t e r i s  p a r ib u s ,  

because o f  any o f  th e  above arguments; bu t T i s  p o s i t i v e  and monotonic 

w ith r e s p e c t  to  N.3 The im p l i c i t  r e l a t i o n s h ip  T can be assumed to  embody

The p a r e n t s '  a b i l i t y  to  a f f e c t  W and P i s  cons idered  e x p l i c i t l y  
in  a forthcom ing c h a p te r  t h a t  d is c u s se s  investm ent in  c h i l d r e n 's  human 
c a p i t a l .  On th e  a l l o c a t io n  o f  in te rg e n e ra t io n a l  t r a n s f e r s  between 
c h i ld r e n 's  human and non-human c a p i t a l ,  see Winston C. Bush, "A Model o f  
family S ize  and In te rg e n e ra t io n a l  T ra n s fe rs  and I t s  Im p lica t io n s  f o r  
Economic Growth," (Ph.D. d i s s e r t a t i o n ,  Washington t t r iv e r s i t y ,  1971).

2
This perm its  us to  ignore  th e  d i s t r i b u t i o n  e f f e c t  o f  P u n t i l  

a l a t e r  d is c u s s io n .

3 <T >o <n
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th e  p a r e n t ' s  optimal s o lu t io n  to  t h e i r  investm ent in  c h i ld r e n ,  c h i ld  

su rv iv a l  r a t e s ,  and each c h i l d ' s  ed u ca tio n .  C hildren a re  assumed to  

be homogenous, and t h e i r  age and sex d i s t r i b u t i o n s  a re  ig n o r e d J

The Production-Consumption O p p o r tu n it ie s  during  Ti

The household i s  assumed to  be endowed w ith two v e c to r s  o f  

p rod u c tiv e  re so u rces  t h a t  can be employed in  p roduction  during T-|. These 

re so u rces  a re  d ef ined  to  comply with th e  r e a l i t y  o f  a household-farm 

production  u n i t  and th e  concept o f  th e  extended fam ily .  The n u c lea r  u n i t — 

th e  husband, w ife ,  and c h i ld r e n —may r e s id e  w ith  o th e r  r e l a t i v e s  who do 

no t bear c h i ld r e n ,  bu t p a r t i c i p a t e  in the  househo ld 's  p roduction  and 

consumption a c t i v i t i e s . ^  The f i r s t  v e c to r  (L) combines a l l  fem ales ' 

la b o r  endowments. Other fem ales '  la b o r  i s  assumed to  be a good s u b s t i t u t e  

f o r  th e  m o th e r 's  la b o r .  This type  o f  in p u t can be used in  e i t h e r  the 

p roduction  o f  c h i ld re n  o r  in  th e  p roduction  o f  an a l l -p u rp o s e  heterogeneous 

and in te rm e d ia te  commodity X. The o th e r  v e c to r  (K) combines a l l  th e  o th e r  

in p u ts  t h a t  can be used in  th e  p roduction  o f  X o n ly ,  such as m ales ' lab o r  

endowments and la n d ,  in th e  c o n tex t  o f  developing  r u r a l  communities. The 

a l lo c a t i o n  o f  th e  la b o r  endowments, con ta ined  in the  two v e c to r s ,  to  

p roduc tive  a c t i v i t i e s  i s  regarded as  the  reduced form s o lu t io n  o f  the

^In many t r a d i t i o n a l  s o c i e t i e s ,  p a r t i c u l a r l y  in  th e  Middle and 
Far E a s t ,  p a re n ts  who marry o f f  t h e i r  daugh te rs  a re  e n t i t l e d  to  a " B r id e 's  
G i f t . "  This can be regarded  as a c a p i t a l i z a t i o n  by th e  p a re n ts  f o r  
"g iv ing  up" d a u g h te r s ,  w hile  th e  sons assume th e  r e s p o n s i b i l i t y  to  support 
t h e i r  p a re n ts  as long as the  l a t t e r  l i v e .

2
The concept o f  th e  extended fam ily  should no t  be confused with 

the  concept o f  th e  extended household. The household may have more than 
one fam ily  in  re p ro d u c t iv e  ages .  The model can be a p p l ie d  to  th e  ex­
tended household i f  f e r t i l i t y  d e c is io n s  a re  made m utually  among f a m i l i e s ,  
which i s  p la u s ib le .  See: Edwin D. D riv e r ,  D i f f e r e n t i a l  F e r t i l i t y  Rates 
in  India  (P r in c e to n ,  N .J . :  P r ince ton  U n iv e rs i ty  P re s s ,  1963), 
pp. 34-56.
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househo ld 's  pooled la b o r  supply  du r in g  T^. Form ally , th e  househo ld 's  

f a c to r s  c o n s t r a in t s  a re

L -  ( 1 , ,  12 , . . . 1 , )  (7)

and

K = (kr  k2 , . . . kk ) .  (8)

The o th e r  c o n s t r a in t s  r e l a t e  to  two production  tech n o lo g ie s  

employed by th e  household . These concern th e  p roduction  o f  consumption 

o p p o r tu n i t ie s  in  T̂  and th e  technology o f  r e a r in g  c h i ld r e n .  The commodity 

X, whose p r ic e  i s  a num era ire , i s  produced by a l i n e a r  homogeneous farm- 

household p roduction  fu n c t io n :

X = X (L -a , K), (9)

where (L -  i )  i s  th e  p a r t  o f  fem ales ' time t h a t  i s  no t  employed in  th e  

p roduction  o f  c h i ld re n  and X i s  regarded  as g ross  income from th e  n u c le a r  

u n i t ' s  v ie w p o in t .1 Some o f  this gross  income may be foregone to  suppo rt 

r e l a t i v e s  who may r e s id e  in  the  household and whose p o te n t i a l l y  p roduc tive  

la b o r  endowments a re  l i s t e d  in  L and K. The re a l  ex p en d itu res  t h a t  r e l a t e  

to  th e se  p o te n t ia l  f a c t o r s ,  r e l a t i v e s ,  a re  summarized by

R = R (L, K); (10)

TIn th e  s p e c ia l  case  t h a t  p ro d u c tiv e  household members a re  s u b je c t  
to  market money wages, accord ing  to  E u le r 's  Theorem, X becomes

X = W* (L -  i )  + W* K,

where wt ( j  = 1 ,  k) s tan d s  f o r  th e  corresponding  f a c t o r ' s  market r e n ta l  
r a t e  —J value o f  marginal p roduc t .
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and co n seq u en tly ,  th e  n u c le a r  u n i t ' s  income—n e t  o f  su p p o r t in g  r e l a t i v e s — 

is

F = X (L-Jt, k) -  R (L, K). (11)

R e la t iv e s  in  th e  household a re  assumed an exogenous f a c t o r  to  th e  p a r e n t s '  

d e c is io n  making. Supporting  th e  r e l a t i v e s  <0, JeK, L) i s  regarded  as 

a f ix e d  c o s t  f a c t o r ;  th e  n u c le a r  u n i t  does no t op tim ize  w ith  regard  to  

them, s in c e  r e l a t i v e s  a re  not h i re d  in  th e  same sense  t h a t  domestic 

workers o r  lo d g e rs  a r e J

The p roduc tion  fu n c t io n  o f  c h i ld re n  i s  given by

N = G U ,  S ) .  (12)

I t  employs as f a c t o r s ,  th e  p a r t  o f  fem ales ' time ( i )  t h a t  i s  no t u t i l i z e d  

in  producing X and p a r t  o f  th e  p a r e n t s '  c u r re n t  consumption o p p o r tu n i t ie s
p

(S ) .  The fu n c t io n  G i s  assumed to  be l i n e a r  and homogeneous. This may 

be a s t ro n g  assumption in  th e  c o n tex t  o f  r e a r in g  c h i ld r e n ,  bu t  i s  kept 

because o f  i t s  mathematical p r o p e r t i e s .  I t  i s  q u i t e  p la u s ib le  t h a t

 1-------------------
The r e l a t i o n s h ip  between su p p o r t in g  r e l a t i v e s  and income may be

th e  r e v e r s e ;  income may be th e  de term inan t o f  w hether to  su p p o r t  them.
The in c e n t iv e s  to  su p p o r t  r e l a t i v e s  a re  no t considered  in  t h i s  d is c u s s io n .
I t  i s  no t easy  to  i d e n t i f y  th o se  who a c tu a l l y  make th e  d e c is io n s  in  an
extended household . There seems to  be a kind o f  mutual r e l a t i o n s h i p .  I t
i s  o f te n  th e  e l d e r ly  who " r e ta in "  th e  younger m arried  couples and may even
be invo lved  in  f e r t i l i t y  d e c i s io n s .  See: D r iv e r ,  D i f f e r e n t i a l  F e r t i l i t y
R a te s .

2
When c h i ld re n  a re  considered  f a c to r s  o f  p ro d u c t io n ,  i . e . ,  c h i ld re n  

make a n e t  c o n t r ib u t io n  o f  income in  T , , then  S<0. This case  i s  no t 
considered  e x p l i c i t l y  in  th e  d is c u s s io n .
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th e  p roduction  o f  c h i ld re n  i s  s u b je c t  to  economies to  s c a l e ,  w ith in  a 

c e r t a in  range. The im p l ic a t io n s  o f  t h i s  p o s s i b i l i t y  a re  o u t l in e d  a t  a 

l a t e r  s ta g e  o f  th e  d is c u s s io n .

From th e  above s p e c i f i c a t i o n  fo llow s:

because and S, which i s  an in p u t  in  G, a re  i d e n t i c a l .  This im p lies  

t h a t  c h i ld re n  a re  o f  n e c e s s i ty  " t im e - in te n s iv e "  r e l a t i v e  to  p a re n ts '  

consumption.

Optimal F e r t i l i t y  and L ife tim e Consumption

The p a r e n t s '  optimal a l lo c a t io n  o f  resou rces  i s  determ ined by 

th e  p reced ing  fu n c t io n a l  r e l a t io n s h ip s  t h a t  p rov ide  the  b a s ic  s t r u c t u r e  

o f  th e  model. The model and i t s  optimal s o lu t io n  a re  i l l u s t r a t e d  in 

f ig u r e  1. The o p p o r tu n i t ie s  s e t  o f  T  ̂ i s  bound by th e  p rod u c tio n -  

consumption p o s s i b i l i t y  curve AB, in  th e  f i r s t  q u ad ran t .  This s e t  i s  

determ ined by the  f a c t o r  endowments (7) and ( 8 ) ,  and the  p roduction  

r e l a t i o n s h ip s  (11) and (12), and can be expressed  by th e  s in g le  c o n s t r a i n t

F = C, + S. (13)

Hence, C i s  com plete ly  " g o o d s- in te n s iv e " ,  in  the  space o f  N and ,

(14)

which r e p re s e n ts  th e  p a r e n t s '  " f u l l  income" in  per io d  T , .

X.A+S
(15)
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i s  th e  average u n i t  c o s t  o f  producing a c h i ld  a t  th e  minimum c o s t  p o in t  

and can be t r e a t e d  as a param eter i n d i c a t in g  th e  shadow p r ic e  o f  producing 

c h i ld re n .^

The in te r tem p o ra l  t ran s fo rm a tio n  r e l a t i o n s h i p ,  ( 6 ) ,  i s  i l l u s t r a t e d  

in  th e  second quadran t o f  the  f i g u r e .  The curve T " transfo rm s"  any number 

o f  c h i ld re n  (N) in to  a consumption flow f o r  r e t i r e m e n t  (C2 ) ,  in  a d d i t io n  

to  Y2 whenever Y2>0.

The o p p o r tu n i t ie s  s e t  o f  per iod  T2 i s  i l l u s t r a t e d  by th e  consumption 

p o s s i b i l i t y  curve DEF in  the  t h i r d  q u a d ra n t ,  which i s  a l s o  th e  u t i l i t y  

space .  This s e t  i s  determined by r e l a t i o n s h ip s  (6) and (1 4 ) ,  and i t  can

be exp ressed  by th e  s in g le  c o n s t r a i n t

^2 ” ^i + n2 ^2* 0® )

which r e p re s e n ts  the  p a r e n t s '  " f u l l  w ealth"  over t h e i r  l i f e  c y c le .  n2 

i s  th e  shadow p r ic e  o f  producing fu tu r e  income and i s  de f in ed  in  a 

manner s i m i l a r  to  nN<

R e la t io n sh ip s  ( 1 ) ,  (1 1 ) ,  (1 2 ) ,  and (16) o r  (14) c o n s t i t u t e  the  

b a s ic  s t r u c t u r e  o f  the  model. The p a ren ts  a re  assumed to  maximize the  

u t i l i t y  f u n c t io n ,  ( 1 ) ,  s u b je c t  t o  th e  p ro d u c tiv e  endowments a v a i l a b l e  to  

them in  T-j, (7) and ( 8 ) ,  and the  p roduction  and in te r te m p o ra l  t ra n s fo rm a tio n  

o p p o r tu n i t i e s ,  (1 1 ) ,  (1 2 ) ,  and (6 ) .  The optimal number o f  c h i ld re n  (NQ) 

i s  der iv ed  from th e  optimal a l lo c a t io n  o f  consumption between th e  two

Note t h a t  the  p r ic e  o f  C, ( n , )  i s  th e  num eraire  in  t h i s  system. 
Thus, n , = l .  X_ i s  th e  marginal p r o d u c t iv i ty  o f  fem a le s '  time in  X and i s  
equal tA th e  marginal c o n t r ib u t io n  to  n e t  income ( F j .  The p a r e n t s '  o u t ­
lays  to  su p p o r t  r e l a t i v e s  (R) a re  no t  a f f e c t e d  by th e  in t e r n a l  a l lo c a t io n  
o f  r e s o u rc e s —th e  optimal s o lu t i o n .
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p e r io d s —C® and C2— as shown in  th e  f i g u r e .  nN and n2 a re  given by 

th e  s lo p es  a t  th e  p o in ts  0N and 0C r e s p e c t iv e ly .

The p ro p e r t i e s  o f  t h i s  s o lu t io n  a re  e s s e n t i a l  to  d e r iv e  the  

behav io ra l im p l ic a t io n s  o f  th e  model. The c o n s t r a in t s  on th e  p a r e n t s '  

l i f e t i m e  production-consum ption o p p o r tu n i t i e s  can be expressed  by th e  

im p l i c i t  form

V(C1 . C2 , W, P, L, K) = 0. (17)

This c o n s t r a i n t  im plies  t h a t  th e  p a ren ts  must op tim ize t h e i r  a l lo c a t io n  

o f  re so u rces  in  T-j to  s e l e c t  th e  optimal i  and S , th e  re so u rces  devoted 

to  c h i ld  p ro d u c t io n ,  t h a t  maximize the  number o f  o f f s p r in g — fu tu re  

consumption ( C2 )— f o r  any given le v e l  o f  c u r r e n t  consumption ( C p .  The 

optimal a l lo c a t io n  o f  re sou rces  in  p roduction  and consumption s e t s ,  as 

th e  dual s o lu t i o n ,  th e  shadow p r ic e s  and n2 .

A two s ta g e  maximization procedure e s ta b l i s h e s  m a them atica lly  

th e  optimum co n d i t io n  f o r  t h i s  system . I t  has th e  advantage o f  f a c i l i t a t i n g  

s e p a ra te  demand and supply  ana lyses  o f  th e  s im ultaneous s o lu t io n  and 

in v o lv es :

(A) maximizing u t i l i t y ,  ( 1 ) ,  s u b je c t  to  th e  
p a r e n t s '  l i f e t i m e  w ealth  c o n s t r a i n t ,  (1 6 ) ,  
us ing  th e  shadow p r ic e  o f  f u tu r e  consumption 
(n^) as  a given param eter ,

(B) minimizing th e  p a r e n t s '  l i f e t i m e  expend itu re
on consumption, (1 6 ) ,  s u b je c t  to  the  p rod u c tio n -  
t ra n s fo rm a tio n  o p p o r tu n i t ie s  c o n s t r a i n t ,  (17).

The u t i l i t y  a n a ly s i s  (A) y i e ld s  th e  demand c o n d i t io n s  f o r  C2 a t  the  

optimum p o in t .  The demand f o r  c h i ld re n  i s  der iv ed  from th e  demand f o r



fu tu r e  consumption. The c o s t  a n a ly s i s  (B) produces th e  supply  co n d i t io n s  

f o r  f u tu r e  consumption and f o r  c h i ld re n  a t  th e  optimum p o in t ,  th e  t h a t  

minimizes (16) o r  th e  nN t h a t  minimizes (14) .

The f i r s t  s ta g e  y ie ld s  th e  fo llow ing  optimum c o n d i t io n :

dc-j Uc-j * i
"  HcJ = Uc^ n2 ‘ (18)

Hence, th e  s u b je c t iv e  r a t e  o f  s u b s t i t u t i o n  between th e  consumption flows 

o f  both p e r io d s  must equal th e  shadow p r ic e  in  p ro d u c tio n .  In th e  second 

s ta g e  th e  fo llow ing  optimum co n d i t io n  i s  e s ta b l i s h e d :

dC'j VCg £
" d q  = Vc^ = n2* (19)

Thus, ng measures th e  o p p o r tu n i ty  c o s ts  o f  one u n i t  o f  f u tu r e  consumption 

in  terms of c u r r e n t  consumption. This i s  th e  marginal r a t e  o f  o b je c t iv e  

tran s fo rm a tio n  between th e  types  o f  consumption. The marginal r a t e  o f  

r e tu r n  ( r )  to  sav ings v ia  c h i ld re n  i s  im plied  by

-1
n2 = T-  = (1 + r ) » (20)

c N

s in c e  T^ i s  th e  marginal b e n e f i t  from c h i ld re n  and t h e i r  shadow p r ic e .  

The shadow p r ic e  o f  c h i ld re n  fo llow s by d e f i n i t i o n  from (1 4 ) t

T-------------------
See appendix A.

2
S e e  a p p e n d i x  B.
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nN * " 3TT * <21)

and can be e s ta b l i s h e d  by minimizing (14) s u b je c t  to  p e r iod  T-j p roduction  

o p p o r tu n i t i e s ,  (11) and (1 2 ) .  I t  s t a t e s  th e  amount o f  c u r r e n t  consumption 

th e  p a ren ts  forego to  produce a c h i ld .  The optimal a l lo c a t io n  o f  re so u rces  

a s s o c ia te d  w ith  nN, as the  dual s o lu t i o n ,  i s  given by

where Gg and G£ a re  the  corresponding  marginal p r o d u c t iv i t i e s  o f  the  

f a c to r s  £ and S i n G .

This co n d it io n  im plies  t h a t  a t  th e  optimum p o in t ,  th e  value o f  

the  marginal p roduct o f  each f a c t o r ,  in  each a c t i v i t y ,  equals  t h i s  f a c t o r ' s  

p r i c e ,  which i s  measured in  c o n s ta n t  c u r r e n t  consum ption-equ iva len t u n i t s .

The P a re to  optimum f o r  th e  system im plies  an e q u a l iz a t io n  o f  th e  

o b je c t iv e  and s u b je c t iv e  r a te s  o f  s u b s t i t u t i o n :

^ 2  = ^ 2  = n2 = 1L.T"1 . (23)
Uc-j

Two a d d i t io n a l  optimum co n d i t io n s  can be in c o rp o ra te d  in  th e  model. 

When females a re  employed o u ts id e  th e  household-farm  u n i t  f o r  a re a l  wage 

(W*), then :

’ « '  r  = e - '  (24)
£  S

The second market o p p o r tu n i ty ,  which can p r e v a i l ,  i s  an o b je c t iv e  r a t e  o f
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t ran s fo rm a tio n  between c u r r e n t  and f u tu r e  consumption.

- l
n2 = (1 + r  ) 1, (25)

where r*  > 0 i s  a market r a t e  o f  r e tu r n .  This o p p o r tu n i ty  i s  d iscu ssed  

in  a succeeding c h a p te r .

An in te rn a l  s o lu t i o n ,  which s a t i s f i e s  th e  optimum c o n d i t io n s ,  i s  

guaranteed  by a s e t  o f  p re v io u s ly  s ta t e d  assumptions t h a t  imply a down­

ward s lo p in g  demand curve and an upward s lop ing  supply curve f o r  c h i ld r e n .  

Some o f  th e se  assum ptions, however, a re  no t n ecessary  f o r  a s t a b l e  in t e rn a l  

s o lu t io n  o f  th e  kind i l l u s t r a t e d  in  f ig u r e  1 and can be re p la c e d ,  provided 

t h a t  o th e rs  a re  m a in ta ined .

A downward s lo p in g  demand cu rve ,

fo llow s from assuming t h a t  the  l i f e t i m e  consumption f low s, C1 and C2 , a re  

normal goods, and t h a t  th e  s u b je c t iv e  e l a s t i c i t y  o f  s u b s t i t u t i o n  between 

th e  two i s  s u f f i c i e n t l y  low f o r  any given temporal consumption p o s s i b i l i t y  

curve DEF ( f ig u re  1 ) J

An upward s lo p in g  supply cu rve ,

o r  a l t e r n a t i v e l y ,  a concave to  th e  o r ig in  production-consum ption p o s s i b i l i t y

(27)

S e e  a p p e n d i x  A .
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curve AB, r e s u l t s  from p o s tu la t in g  (a) t h a t  a t  l e a s t  th e  c h i ld r e n -

p roduc tion  fu n c t io n  i s  l i n e a r  and homogeneous and (b) t h a t  th e  m o th e r 's

time i s  involved in c h i ld  r e a r in g  U > 0 ) J  The f i r s t  assumption ru le s

o u t  economies to  s c a le  in  c h i ld  p rod u c tio n ;  but t h a t  i s  no t a necessa ry

co n d i t io n  fo r  a s t a b l e  in t e r n a l  s o lu t i o n .  I t  i s  a s u f f i c i e n t  co n d it io n

as long as th e  in te r tem p o ra l  t ran s fo rm a tio n  fu n c t io n  i s  l i n e a r  o r  concave

to  th e  o r ig in  (TNN̂ ) ) .  On th e  o th e r  hand, even i f  a downward s lop ing
dnN

supply  curve f o r  c h i ld re n  ( g jp  <0) i s  implied because o f  th e  r e a l i s t i c  

a s s e r t i o n  o f  economies to  s c a le  in  c h i ld  p ro d u c tio n ,  d im in ish ing  r e tu rn s  

from c h i ld r e n —the concav ity  o f  T—can s t i l l  a s su re  a s t a b l e  in te rn a l  

s o lu t io n  by transfo rm ing  a convex p roduction  p o s s i b i l i t y  curve (AB in  

f ig u r e  1) in to  a concave consumption p o s s i b i l i t y  r e l a t i o n s h ip  (ED). Even 

i f  th e  consumption p o s s i b i l i t y  curve i s  convex to  th e  o r i g i n ,  an in te rn a l  

s o lu t io n  w il l  e x i s t  i f  th e  s u b je c t iv e  r a t e  o f  s u b s t i t u t i o n  between C1 and 

C2 i s  s u f f i c i e n t l y  sm all.

The second assum ption , w ith th e  f i r s t ,  im p lie s  t h a t  th e  marginal 

p r o d u c t i v i t i e s  o f  both f a c t o r s  a re  p o s i t i v e  bu t d im in ish in g ,  and t h a t  

th e se  p r o d u c t i v i t i e s  depend on th e  f a c t o r  r a t i o  (fl= j) .  The marginal 

p ro d u c t iv i ty  o f  S f a l l s  (G$s< 0) as th e  r a t i o  n in c re a s e s ,  in c re a s in g  

th e  shadow p r ic e  o f  c h i ld re n  and v ic e  v e r s a .  I f  c h i ld re n  a re  produced 

by S o n ly ,  the  p roduction  p o s s i b i l i t y  curve (AB) between C-j and N i s  

l i n e a r ;  i . e . ,  th e  supply curve f o r  c h i ld re n  w il l  have an i n f i n i t e  

e l a s t i c i t y  and s t i l l  can p rov ide  an in te rn a l  s o lu t io n .

S e e  a p p e n d i x  B.
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IV. THE DETERMINANTS OF VARIATIONS IN 
THE DEMAND FOR CHILDREN

V a r ia t io n s  in  th e  demand fo r  c h i ld re n  r e s u l t  from p r ic e  and income 

e f f e c t s  t h a t  a re  caused by changes in  th e  exogenous v a r i a b le s .  These 

v a r ia b le s  a re  grouped in to  two c a te g o r ie s  f o r  a n a ly t i c a l  pu rposes .  The 

f i r s t  co n ta in s  the  endowments L and K, and t h e i r  p o te n t ia l  corresponding
i f  ★

wages WL and WK> Changes in  th e se  occur during T^, a l t e r i n g  th e  p a re n t s '  

income ( I j )  as well as the  shadow p r ic e  o f  c h i ld r e n .  The second ca tegory  

c o n ta in s  P, W, and Yg. Changes in  th e se  a l t e r  the  p a r e n t s '  w ealth  ( I 2 ) ;

P and W a lso  a l t e r  th e  shadow p r ic e  o f  Cg—f o r  any given C-j. The changes 

caused by th e  v a r ia b le s  in  th e  second ca tego ry  change th e  o p p o r tu n i t ie s  

du ring  w ith o u t a f f e c t i n g  th o se  o f  T-j}

The fo llow ing  d is c u s s io n  summarizes and i l l u s t r a t e s  th e  v a r i a t io n s  

in  th e  demand f o r  c h i ld r e n  because o f  changes in  th e se  exogenous v a r ia b le s  

by th e  method o f  com parative s t a t i s t i c s .

V a r ia t io n s  in  Income: P eriod  T-j

An in c re a s e  in  th e  p a r e n t s '  income during  T-j ( I j )  brought about by 
★ ★

changes in  L, K, WL, o r  WK in c re a s e s  th e  p a r e n t s '  w ealth  ( I 2 ) .  The pure 

income e f f e c t  on th e  demand f o r  c h i ld r e n ,  in  t h i s  c a se ,  i s  p o s i t i v e :

dN s . 2  /oox
a r 2 * ° -  ( “ )

  --------------------
The r e l a t i o n s h ip  between income ( I , )  and w ealth  ( I 2 ) ,  which a re  

def ined  in  (14) and (16) r e s p e c t iv e l y ,  i s  fundamental to  th e  s t r u c t u r e  o f  
th e  model. While a change in  I ,  a l s o  a l t e r s  I 2 , the  re v e rs e  does no t  hold 
because o f  th e  absence o f  a c a p i t a l  m arket.

2
See appendix A, r e l a t i o n s h ip  (1 9 ) .
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A change in  income during  im plies  a homothetic s h i f t  o f  th e  im p l i c i t  

fu n c t io n  H(Cj,N). I t  i s  i l l u s t r a t e d  1n f ig u r e  2 by a homothetic s h i f t  

o f  the  p e r iod  production-consum ption o p p o r tu n i t i e s  curve AB to  A 'B '.

This s h i f t  1s transform ed in to  a corresponding  change 1n the  l i f e t i m e  

consumption o p p o r tu n i t i e s  cu rv e ,  which i s  i l l u s t r a t e d  by the  curve D 'E 'F ' J  

The e f f e c t  on the  demand f o r  c h i ld re n  i s  d e r ived  from the  p o s i t i v e  

income e f f e c t  on consumption f o r  r e t i r e m e n t  (C2 ) .  The p a re n ts  can t r a n s f e r  

p a r t  o f  t h e i r  gain  in  income during  Tj in to  more consumption o f  C^, which 

i s  a normal good, by means o f  more f e r t i l i t y .

The r e l a t i v e  change in  the  demand f o r  c h i ld re n  i s  given by

I 2

I T  = Ec N nI 2J  T  * (J=K* L’ WK’ V

I t  i s  a p o s i t i v e  fu n c t io n  o f  the  income e l a s t i c i t y  o f  C_ (Er  .  ) and the
c ^2^2

share  o f  the  f a c t o r  J  in  w ealth  (ni j ) .  I t  i s  a n eg a t iv e  fu n c t io n  o f  the  

e l a s t i c i t y  o f  C2 w ith  r e s p e c t  to  c h i ld r e n  ( E ^ n ) ’ The ^a t t e r  in d ic a te s  

t h a t  th e  more e f f i c i e n t  c h i ld re n  a re  in  p rov id ing  fu tu r e  income, the  lower 

i s  th e  number re q u ire d  to  s a t i s f y  a given increm ent in  the  demand f o r  C^.

The p o s i t i v e  pure income e f f e c t  in  my model i s  no t r e l a t e d  to  the  

d i r e c t  u t i l i t y  from c h i ld r e n ,  which i s  th e  b a s is  o f  th e  income e f f e c t  in  

o th e r  models.^  I n s te a d ,  i t  i s  der ived  from the  demand fo r  consumption in 

T2 . As we sh a l l  s e e ,  the  income e f f e c t  may d i f f e r  from the  above, as

1 g j
Note t h a t  the  change in  DEF i s  no t homothetic un le ss  = 1-

2
See appendix C, s e c t io n  I I .

3
Becker, "An Economic A nalys is  o f  F e r t i l i t y , "  and W i l l i s ,  "A New 

Approach to  the  Economic Theory o f  F e r t i l i t y  B ehavior."
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o u t l in e d  in  a l a t e r  s e c t io n  d e a l in g  w ith  v a r i a t io n  in  income (w ealth )  

during T

The O pportun ity  Costs o f  C h ild ren : Period

Changes in  th e  endowments L, K and t h e i r  p o te n t ia l  corresponding  

wages W^, w£ a re  a l s o  l i k e l y  to  change the  shadow p r ic e  o f  c h i ld re n  (nN) l  

This im p lies  a p r ic e  e f f e c t ,  in  a d d i t io n  to  the  income e f f e c t ,  on th e  

demand f o r  c h i ld r e n .  Since th e  two e f f e c t s  do not always o p e ra te  in  the  

same d i r e c t i o n ,  some em pir ica l c o n s id e ra t io n s  a re  given as to  th e  p o s s ib le  

combined e f f e c t .

An exogenous change t h a t  c a r r i e s  a p r ic e  e f f e c t  im p lie s  a non- 

homothetic s h i f t  o f  th e  fu n c tio n  H(C^,N), i . e . ,  a non-hom othetic s h i f t  

o f  th e  consum ption-production  p o s s i b i l i t y  curve AB to  A'B' ( f ig u r e  2 ) .
I

The r e l e v a n t  on th e  new curve i s  given by the  s lo p e  a t  th e  p o in t  0 N
2

where C-j = C°^ i s  a f ix ed  param eter .

The e f f e c t  on o f  an in c re a se  in  any f a c t o r  o f  the  v ec to rs  L o r  

K depends on how t h i s  f a c t o r  a f f e c t s  th e  marginal p r o d u c t iv i ty  o f  the  

m o the r 's  time in  producing income (XL J, J e K, L), and on how t h i s  f a c t o r  

a f f e c t s  th e  p a r e n t s '  n e t  income ( F j ) .  The change in  i s  in f e r r e d  from 

a change in  the  r a t i o  j  (=£})» s in c e  nN i s  in v e rs e ly  r e l a t e d  to  the  marginal 

p ro d u c t iv i ty  o f  S in  G.^

A change—an in c re a se  o r  dec rease— in  J t h a t  in c re a s e s  the  m o th e r 's

1 nN i s  measured in  re a l  terms o f  co n s tan t  c u r r e n t  consumption- 
e q u iv a le n t  u n i t s  as o u t l in e d  b e fo re .

2
This i s  an a p p l ic a t io n  o f  th e  Rybczynski Theorem. T.N. Rybczynski, 

"F ac to r  Endowments and R e la t iv e  Comnodity P r ic e s , "  Economica 22 (November 
1955): 336-341.

3See r e l a t i o n s h ip  (2 2 ) .
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marginal p ro d u c t iv i ty  1n X (XLJ>0) In c rease s  th e  shadow p r ic e  o f  h e r  time in

c h i ld  c a r e .  This induces h e r  t o  r e a l lo c a t e  time from c h i ld  c a re  to  p roduction

o f  income, th e reb y  In c re a s in g  th e  r e l a t i v e  i n t e n s i t y  o f  S in  c h i ld  p roduction

(dfi>0) and consequen tly  in c re a s in g  n^. This e f f e c t  i s  m agnified  when the

p a r e n t s '  n e t  income in c re a s e s  (F j> 0 ) ,  which may f u r t h e r  in c re a s e  fi. The

in c re a s e  in  holds even when females a re  engaged only in  c h i ld  ca re

( L - t  = 0) i f  Fj>0. However, a drop in  the  p a r e n t s '  n e t  income (Fj<0) may

o f f s e t  and i n v e r t  th e  p o s i t i v e  e f f e c t  on o f  th e  in c re a s e  in  X^.

Hence, th e  p r i c e  e f f e c t s  a re  undetermined, bu t depend on a few

param eters  about which em p ir ica l  c o n je c tu re s  can be made. The r e l a t i v e

change in  the  demand f o r  c h i ld r e n ,  because o f  th e  p r ic e  and income e f f e c t s
* *

brought about by changes in  K, L, W^, and WL, i s  summarized by

i r  = [ en i 2 ni 2j  ■ I enhn I (“ 5 ^  t,f j f + (30)

The exp ress ion  E^j nj j  r e l a t e s  to  r e l a t io n s h ip  (2 9 ) ,  and s tan d s  f o r  the

d e te rm inan ts  o f  the  pure income e f f e c t  o f  changes during  T^.

The p r ic e  e f f e c t  depends on the  given demand e l a s t i c i t y  f o r  c h i ld re n

(ENji ) and on th e  f a c to r s  t h a t  determ ine the  r e l a t i v e  change in  nN as the  
N

endowments change. The r a t e  o f  change in  i s  p o s i t i v e ly  r e l a t e d  to :

th e  le v e l  o f  n e t  income (F ) ,  th e  sh a re  o f  J  in  F (n Ci)» and th e  r e l a t i v e
G FJC C

change o f  th e  marginal p ro d u c t iv i ty  o f  S (-g—) in  p roduction  o f  c h i ld r e n .
s

The in c re a s e  in  th e  p r i c e  w i l l  be i n t e n s i f i e d  ( o f f s e t )  i f  L and J a re  gross  

complements (g ro ss  s u b s t i t u t e s )  in  X, ^ < 0  (> 0 ) ,  in d i c a t in g  a d ecrease

S e e  a p p e n d i x  D, s e c t i o n  I I I .



( in c re a s e )  in  th e  m o th e r 's  time devoted to  c h i ld  c a r e J  The s i z e  o f  t h i s

p a r t i c u l a r  e f f e c t  i s  p o s i t i v e ly  r e l a t e d  to  th e  r a t e  o f  d ecrease  ( in c re a se )
d z

in  female time devoted to  c h i ld  r e a r in g  ( - j  ) and th e  share  o f  female 

time in  c h i ld  p roduction  (ngt ) .  I t  i s  in v e rs e ly  r e l a t e d  to  th e  e l a s t i c i t y  

o f  s u b s t i t u t i o n  between S and in  G(<rsjl)and th e  r e l a t i v e  change in  J  ( ^ j ) .

The p o s s ib le  e f f e c t s  o f  v a r ia t io n s  in  endowments t h a t  r e l a t e  to  

a g r i c u l tu r a l  and extended household s e t t i n g s  on the  demand f o r  c h i ld re n  can 

be considered  e m p ir ic a l ly .  Land and l iv e s to c k  hold ings c o n t r ib u te  to  the  

h ouseho ld 's  income and a re  assumed to  be complements o f  fem a les '  la b o r .

The com plem entarity  and th e  p o s i t i v e  e f f e c t  on income mean a h ig h e r  shadow 

p r ic e  f o r  c h i ld re n  in  households w ith  more h o ld in g s ;  b u t ,  the  im plied  

n e g a t iv e  p r ic e  e f f e c t  on f e r t i l i t y  i s  coupled w ith  a p o s i t i v e  income e f f e c t .  

According to  r e l a t i o n s h ip  (3 0 ) ,  th e  s i z e  o f  th e  p r ic e  e f f e c t  i s  r e l a t i v e l y  

la rg e  s in c e  the  r e l a t i v e  change in  p r ic e  i s  a p o s i t i v e  fu n c t io n  o f  the  

le v e l  o f  income, and th e  sh a re  o f  th e se  p a r t i c u l a r  endowments in  income. 

Hence, households w ith  more ho ld ings  t h a t  have h ig h e r  incomes and h igher  

sha res  o f  th e se  ho ld ings  in  income face  a h ig h e r  n^, c e t e r i s  p a r ib u s .

On th e  o th e r  hand, the  income e f f e c t  may be sm a l l .  According to  

r e l a t i o n s h ip  (2 9 ) ,  households w ith  more ho ld ings  may have a lower income 

e l a s t i c i t y  f o r  c h i ld r e n ,  c e t e r i s  p a r ib u s .  P aren ts  w ith  a s s e t s  may have 

h ig h e r  r e tu rn s  from t h e i r  c h i ld r e n ,  because th e  l a t t e r  w i l l  e v e n tu a l ly  

have h ig h e r  incomes, and because th e  p a ren ts  have r i g h t s  on more p ro p e r ty  

which enab les  them to  b e t t e r  " e x p lo i t"  t h e i r  c h i ld r e n .  This income e f f e c t ,  

however, i s  no t  d e f i n i t e l y  lower s in c e  the  lower income e l a s t i c i t y  i s

^Note t h a t  d (L - t )  * -dft which s tan d s  f o r  more time in  a c t i v i t i e s  
o th e r  than producing c h i ld r e n .
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w eighted by the  r e l a t i v e  share  o f  th e se  p a r t i c u l a r  endowments 1n income. 

According to  t h i s  c o n je c tu r e ,  ho lde rs  o f  non-human w ealth  have h ighe r  

shadow p r ic e s  f o r  c h i ld r e n ,  and p o s s ib ly  lower income e l a s t i c i t i e s .

R e la t iv e s  in  the  households may o r  may no t c o n t r ib u te  to  income, 

but depending on t h e i r  ages and sex ,  may s u b s t i t u t e  th e  mother to  v a r io u s  

degrees  in  va r io u s  a c t i v i t i e s .  As such , they  a f f e c t  th e  demand f o r  c h i ld r e n .  

Young males a re  l i k e l y  to  c o n t r ib u te  to  th e  p a r e n t s '  n e t  income, and 

s u b s t i t u t e  th e  mother in  income producing a c t i v i t i e s .  This im p lie s  a 

p o s i t i v e  pure income e f f e c t  on the  demand fo r  c h i ld re n  bu t an ambiguous 

p r ic e  e f f e c t .  The h ig h e r  income in c re a se s  Ji^, bu t t h i s  may be o f f s e t  by 

th e  re d u c t io n  o f  the  marginal p ro d u c t iv i ty  o f  fem ales in  producing income. 

Older male r e l a t i v e s ,  who reduce the  p a r e n t s '  n e t  income bu t s u b s t i t u t e  

th e  mother in  some income producing a c t i v i t i e s ,  produce a n eg a t iv e  income 

e f f e c t  bu t p o s i t i v e  p r ic e  e f f e c t  on th e  demand f o r  c h i ld r e n .

Female r e l a t i v e s  in  th e  household a re  assumed to  be good 

s u b s t i t u t e s  f o r  th e  mother in  p roduction  o f  c h i ld re n  as well as o f  income, 

a l though  th e  degree  o f  s u b s t i t u t i o n  in  the  two a c t i v i t i e s  may no t be the 

same. Old female r e l a t i v e s  as well as  daugh te rs  tend  to  c a re  f o r  c h i ld re n  

when the  mother i s  engaged in  o th e r  a c t i v i t i e s . ^  This im p lie s  t h a t  the  

two: th e  time th e  mother devo tes  to  producing income ( la b o r  fo r c e )  a c t i v i t i e s  

(L-£) and the  time she devotes to  c h i ld  ca re  (*)» may in c re a s e  a t  the  

same tim e. I f  a d d i t io n a l  females cause a red u c t io n  in  th e  p a r e n t s '  n e t  

income (F^<0) in  a d d i t io n  to  s u b s t i t u t i n g  the  m other, th e  shadow p r ic e

 1--------------------
I t  may be a major duty  o f  g i r l s  to  c a re  f o r  t h e i r  younger s ib l i n g s .  

Lack o f  compulsory schoo ling  may encourage t h i s  behav io r .  However, the  
cause  and e f f e c t  a r e  no t  obvious. This p a r t i c u l a r  du ty  o f  g i r l s ,  which i s  
home o r ie n te d  t r a i n i n g ,  may invo lve  h ighe r  c o s ts  o f  sending g i r l s  than 
boys to  a formal sch o o l.
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o f  c h i ld re n  d e f i n i t e l y  f a l l s J  But th e  Im plied  p o s i t i v e  p r ic e  e f f e c t  on 

f e r t i l i t y  may be o f f s e t  by th e  n eg a t iv e  income e f f e c t .  When th e  mother 

gains  from h ig h e r  p a r t i c i p a t i o n  in  p rod u c tiv e  a c t i v i t i e s ,  and th i s  gain 

outweighs the  su p p o r t  to  the  female r e l a t i v e s  ( i . e . ,  F^>0), the  p r i c e  o f  

c h i ld re n  i s  l i k e l y  to  in c re a s e  only  i f  income producing a c t i v i t i e s  have a 

l a r g e r  share  o f  female time than c h i ld  p ro d u c t io n ,  c e t e r i s  p a r ib u s .  This 

p a r t i c u l a r  d isc u s s io n  sugges ts  a p o s s ib le  p o s i t i v e  c o r r e l a t i o n  between 

m others ' la b o r  fo rc e  p a r t i c i p a t i o n  and f e r t i l i t y  in  reg io n s  where daughters  

do not a t te n d  schools  and o ld e r  r e l a t i v e s —in  p a r t i c u l a r  fem ales—r e s id e  

in  th e  household.

The r e l a t i v e  e f f e c t  o f  an in c re a s e  in  the  re a l  wage o f  any o f  the  

f a c t o r s  depends on the  param eters  o u t l in e d  in  ex p re ss io n  (3 0 ) ,  one o f  which
p

i s  the  m o th e r 's  ( f e m a le s ')  la b o r  supply e l a s t i c i t y  ( |E £ w |) .  An in c re a s e  
*

in  i s  an in c re a se  in  th e  fem ales ' marginal p ro d u c t iv i ty  in  income 

producing a c t i v i t i e s ,  and has th e  same p o s i t i v e  e f f e c t  on nN as when 

XLJ>0 and Fj>0. The increm ent in  nN i s  p o s i t i v e ly  r e l a t e d  t o  |EAw|; the  

l a r g e r  th e  l a t t e r ,  th e  more o f  fem a les '  time i s  r e a l lo c a t e d  from c h i ld  

c a re  to  la b o r  fo rc e  p a r t i c i p a t i o n .  An in c re a s e  in  p ro d u c t iv i ty  (wages)

 1--------------------
This im p lie s  t h a t  g i r l s  born f i r s t  induce a lower p r i c e  f o r  an 

a d d i t io n a l  c h i l d .  This can be an in c e n t iv e  t o  p a ren ts  who have f i r s t  
daugh te rs  to  have more c h i ld r e n ,  in  a d d i t io n  (o r  as an a l t e r n a t i v e )  to  
th e  in c e n t iv e  to  have sons.

2 *  /When J  = W , then  in  ex p ress io n  (30)

d* J. = d£ W* - E 
aJ i  aw* i  ~ vh'

The e l a s t i c i t y  o f  la b o r  supply  i s  th e  a b so lu te  value  o f  t h i s  term s in c e  
d (L - t )  = -  dj,.

3
I t  i s  assumed t h a t  c h i ld  ca re  i s  a n o n - le i s u re  a c t i v i t y .  Yet, 

th e  t r a d e  t h a t  i s  im plied  by the  fem a les '  la b o r  supply  e l a s t i c i t y  i s  
between c h i ld r e n  and " o th e r  a c t i v i t i e s " ,  which can in c lu d e  l e i s u r e .  A 
backward bending supply  curve in  t h i s  c o n te x t  may r e v e rs e  th e  above 
c o n c lu s io n s .
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o f  o th e r  f a c t o r s  im p lies  an in c re a s e  in  household income, which has th e  

above mentioned im p l ic a t io n s  o f  an in c re a s e  in  and income on th e  demand 

f o r  c h i ld r e n .

The s p e c i f i c a t io n s  o f  the  model r u le  o i t  a f a l l  in  th e  shadow 

p r ic e  o f  c h i ld re n  because o f  an in c re a s e  in  the  househo ld 's  income, s in ce  

th e  model does not d i s t i n g u i s h  between the  m o th e r 's  ( f e m a le s ')  household 

a c t i v i t i e s  o th e r  than  r e a r in g  c h i ld re n  and income producing a c t i v i t i e s .

This lo s s  o f  g e n e r a l i t y  can be q u a l i f i e d  by adap ting  to  t h i s  d isc u s s io n  

th e  W i l l i s  model t h a t  makes t h i s  d i s t i n c t i o n .  According to  W i l l i s ,  m o the r 's  

( f e m a le s ')  time can be a l lo c a t e d  to :  c h i ld  r e a r in g ,  o th e r  household a c t i v i t i e s ,

and income producing a c t i v i t i e s  ( l a b o r  fo rc e  p a r t i c i p a t i o n . ) ^  This kind o f  

s p e c i a l i z a t i o n  in  a c t i v i t i e s  may mark a d i f f e r e n t  s ta g e  o f  economic develop­

ment, and p rov ides  f o r  th e  p o s s i b i l i t y  o f  a f a l l  in  nN because o f  an in c re a se  

in  income when the  p roduction  o f  c h i ld re n  i s  r e l a t i v e l y  "goods in t e n s iv e . "

This i s s u e ,  however, remains to  be re so lv ed  e m p ir ic a l ly .

The more general i s s u e  i s  to  c o n s id e r  a p r i o r i  which o f  the  two, 

th e  p r ic e  e f f e c t  o r  the  income e f f e c t ,  i s  l i k e l y  to  dominate in  t h i s  

p a r t i c u l a r  s e t t i n g .  I t  seems p la u s ib le  to  assume t h a t  th e  e l a s t i c i t y  o f  

s u b s t i t u t i o n  between C.| and C2 i s  r e l a t i v e l y  sm all .  I f  t h i s  i s  th e  c a s e ,  

i t  i s  p robab le  t h a t  th e  income e f f e c t  w i l l  dominate. Hence, an in c re a s e  

in  income during  T̂  i s  l i k e l y  t o  induce more consumption o f  C2 , i . e .  more 

f e r t i 1i t y .

^ W il l i s ,  "A New Approach to  th e  Economic Theory o f  F e r t i l i t y  
B ehav ior ."
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V aria t io n s  1n Income (W ealth): Period  To

The income e f f e c t  on f e r t i l i t y  o f  a change in  o p p o r tu n i t i e s  du ring  

T2 ~ t h a t  do no t r e l a t e  to  a change in  o p p o r tu n i t i e s  during  T-j—can be 

i l l u s t r a t e d  by a change in  Y2 . A change in  fu tu r e  income, which does-no t 

r e l a t e  to  s av in g s—f e r t i l i t y —behavior  (Y2) ,  does no t change th e  shadow 

p r ic e s  in  th e  system , and has a n ega t ive  e f f e c t  on f e r t i l i t y ,

$ 2  *  < 3 1 >

This change i s  i l l u s t r a t e d  in  f ig u r e  3 by th e  p a r a l l e l  s h i f t  to

th e  l e f t  o f  th e  T curve by a Y2 and the  s h i f t  in  th e  l i f e t i m e  consumption
2

o p p o r tu n i t i e s  f r o n t i e r  to  DE'F1. The p a ren ts  reduce the  demand f o r  

c h i ld re n  from Nq to  N-j by in c re a s in g  t h e i r  l i f e t i m e  consumption as 

in d ic a te d  by 0 1 in  th e  f i g u r e .  This e f f e c t  i s  c l e a r  i n t u i t i v e l y .  The
v

p a ren ts  t r a n s f e r  p a r t  o f  t h e i r  in c re a s e  in  w ealth  in to  T  ̂ by in c re a s in g  

the  demand f o r  the  normal good C | . They can do so only  by low ering th e  

demand f o r  c h i ld re n  because consumption du ring  T-j (C^) and c h i ld re n  (N) 

a re  s u b s t i t u t e s ,  and in  the  absence o f  a c a p i t a l  m arket they  cannot 

c a p i t a l i z e  th e  gain t h a t  occurs in  T2<

The r e l a t i v e  change in  the  demand f o r  c h i ld r e n  because o f  a

1-------------------
See appendix A, r e l a t i o n s h ip  20.

2
This i s  a non-homothetic s h i f t  in  th e  l i f e t i m e  o p p o r tu n i ty  curve 

because o f  th e  n o n - l i n e a r i t y  o f  t h i s  cu rve .  Hence, i t  does no t  r e p re s e n t  
a "pure" income e f f e c t  as d ef ined  f o r  s h i f t i n g  p e r io d  T, o p p o r tu n i t i e s .  
However, the  l i n e a r i t y  can be assumed f o r  an in f i n i t e s i m a l  change.
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r e l a t i v e  change in  Y2

dN _ F n  h  x n2Y2 dY2 1
T  -  EC} l z  t 1 -  O )  1 7  n r - - I 32)

N1

I t  i s  a p o s i t i v e  fu n c tio n  o f  th e  w ealth  e l a s t i c i t y  o f  C, (Er  T ) and the
n2v2 1 n h

share  o f  Y? in  f u l l  w ealth  (-*— ) ,  and a n eg a t iv e  fu n c tio n  o f  th e  share
2 nNN 2

o f  c h i ld re n  in  th e  f i r s t  p e r io d 's  f u l l  income (—y—) .  The l a t t e r  two
A1

a c t u a l l y  i n d i c a te  weighted values o f  c h i ld re n  in  th e  p ro v is io n  o f  fu tu re  

income. The h ig h e r  the  f i r s t  and th e  lower the  second, th e  s t ro n g e r  i s  

th e  n eg a t iv e  e f f e c t  on th e  demand f o r  them because o f  an in c re a s e  in  Y2 . 

C le a r ly ,  the  demand fo r  c h i ld re n  ceases  to  be a ' f u n c t io n  o f  th e  demand 

f o r  f u tu r e  consumption a f t e r  a c e r t a i n  ?2, assuming a homogeneous u t i l i t y  

fu n c t io n .

The conc lu sions  o f  t h i s  s e c t io n  and th e  one d ea l in g  w ith  th e  pure 

income e f f e c t  in  T̂  p o in t  to  the  p a r t i c u l a r  way income a f f e c t s  f e r t i l i t y  

in  t h i s  model. Income has opposing e f f e c t s  on f e r t i l i t y  depending on i t s  

t im ing  w ith o u t assuming t h a t  e i t h e r  o f  th e  commodities, C.| o r  C2 , i s  

i n f e r i o r .

The Returns from C h ild ren : Surv iva l Rates ( P ) , 
and th e  Returns from a S urv iv ing  C hild  (W)

The param eters  P and W determ ine th e  p a r e n t s '  r e tu rn s  in  T2 from 

c h i ld re n  born in  T-j. An in c re a s e  in  e i t h e r  o f  th e  two, c e t e r i s  p a r ib u s ,  

in c re a s e s  the  marginal b e n e f i t s  from c h i ld re n  (TN) ,  and has an ambiguous

  --------------------
See appendix C, s e c t io n  IV.

2
The range o f  th e  in v e rse  o f  c h i l d r e n 's  sh a re  in  f u l l  income, I , ,  

i s  by d e f in i t i o n  1 s  [ i- .(nNN)“ *3 K ~ • Thus, 0 * D - M n J O " 1]  > - « .
The two l i m i t s  in d i c a t e  co rne r  s o lu t i o n s  o f  which th e  p la u s ib le  one i s  when 
Ci and C2 a re  p o s i t i v e ,  i . e . ,  p o in t  E in  f ig u r e  3.
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e f f e c t  on f e r t i l i t y :

$ j - = 0 ,  ( J  * W, P ) . 1 (33 )

A change in  P o r  W i s  i l l u s t r a t e d  in  f ig u re  4 by th e  r o ta t io n  to

th e  l e f t  o f  th e  curve T from T to  T ' ,  and th e  corresponding  r o ta t io n  o f  th e

l i f e t i m e  consumption o p p o r tu n i t i e s  f r o n t i e r  from DEF to  DEF*, which combines

the  w ealth  and p r ic e  e f f e c t s .  The p r ic e  e f f e c t  i s  i l l u s t r a t e d  by the

d i f f e re n c e s  between th e  s lo p es  a t  th e  p o in ts  0 and 0 ".

The c r i t i c a l  param eter  t h a t  determ ines th e  d i r e c t io n  o f  the  change

in  the  demand f o r  c h i ld re n  i s  th e  demand e l a s t i c i t y  o f  f u tu r e  consumption

(E ) ,  which can be t r e a t e d  in  a s p e c ia l  case  as the  demand e l a s t i c i t y  
C2II2 

f o r  s u rv iv o rs .

The in c re a s e  in  th e  m arginal b e n e f t i s  TM from c h i ld re n  reduces

"nth e  shadow p r ic e  o f  f u tu r e  consumption (n9 = ŵ -) s in c e  th e  p r ic e  o f
L 'N

c h i ld re n  (nN) remains u n a f fe c te d .  This im plies  an in c re a s e  in  the  p a r e n t ' s

w ealth  in  a d d i t io n  to  th e  change in  the  r e l a t i v e  p r ic e s  o f  the  two

consumption s tream s, C-| and C2. The s u b s t i t u t i o n  and w ealth  e f fec ts  have

c o n f l i c t i n g  e f f e c t s  on th e  demand f o r  consumption (C^) in  T^, i . e . ,  on the

demand f o r  c h i ld r e n .  The w ealth  e f f e c t  induces more consumption in  both

per io d s  s in c e  C-| and C2 a re  normal goods. The s u b s t i t u t i o n  e f f e c t ,  however,

induces le s s  consumption o f  because o f  th e  in c re a s e  in  i t s  r e l a t i v e

p r i c e .  Hence, th e  w ealth  e f f e c t  induces l e s s  f e r t i l i t y  w h ile  the

s u b s t i t u t i o n  e f f e c t  induces more. The t o t a l  e f f e c t  on f e r t i l i t y  can be
dNin f e r r e d  from th e  t o t a l  e f f e c t  on th e  demand f o r  C-| s in c e  -jjr <0, and i s

^See appendix A, r e l a t i o n s h i p  21. For a s p e c i f i c  account o f  th e  
e f f e c t  o f  an in c re a s e  in  a g e - s p e c i f i c  m o r t a l i ty  r a t e s  on " b e n e f i t s "  from 
c h i ld r e n ,  see Donald J .  O 'H ara, Changes in  M o r ta l i ty  Levels and Family 
D ecisions Regarding C h i ld re n , R-914-RF, (Santa  Monica, C a l i f o r n ia :  The 
Rand C o rpo ra tion ,  February 1972).
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summarized by

t  ■ Ec , l 2

(J = p, w ) .1 (34)

The p r ic e  e l a s t i c i t y  o f  C2 (Ec n ) in d ic a te s  the  change in  t o t a l

ex p en d itu re  on C2 (n2 C2 ) as  th e  Pn "ce th e  commodity f a l l s .  When

|EC n |>1 the  t o t a l  r e a l  o u t la y s  o f  t h i s  commodity in  terms o f  in c re a s e ,

d ec re as in g  the  demand f o r  C^, i . e . ,  in c re a s in g  th e  demand f o r  c h i ld r e n .

The change i s  rev e rsed  when |Er  n |<1. The r e l a t i v e  s i z e  o f  th e  e f f e c t  ont 2n2

C, i s  p o s i t i v e ly  r e l a t e d  to :  th e  w ealth  e l a s t i c i t y  o f  C, (Er  ,  ) ,  th e
1 C2n2 I ,  1 1 2

sh a re  o f  C9 in  w ealth  ( r  ) ,  and th e  term (1 -  :rk |)< 0 ,  a l l  having a pure 
^ i 2 V

w ealth  e f f e c t  as in  th e  case  o f  a change in  Y2 . The t o t a l  e f f e c t  i s  c l e a r l y

la r g e r  th e  h ig h e r  the  e l a s t i c i t y  o f  n2 w ith  r e s p e c t  to  e i t h e r  o f  th e  two
o

exogenous changes (En j ) .

S ince  th e  income and s u b s t i t u t i o n  e f f e c t s  o p e ra te  in  o p p o s i te  

d i r e c t io n s  on and th e  upper bound o f  C1 i s  c o n s ta n t ,  i t  i s  p o s s ib le  

to  adapt the  a n a ly s i s  o f  l a b o r  supply  to  d e r iv e  th e  e f f e c t  on th e  demand 

f o r  c h i ld r e n .  At low le v e l s  o f  su rv iv a l  r a t e s  o r  b e n e f i t s  from c h i ld r e n ,

 1--------------------
See appendix C, s e c t io n  V.

2
n2 can be i n t e r p r e t e d  as the  c o s t  o f  a s u rv iv o r  in  th e  s p e c ia l  

case  where C2=PNW and W tak es  th e  s ta n d a rd iz e d  value o f  1. Under t h i s  
assumption E ^ p  i s  th e  e f f e c t  o f  a r e l a t i v e  change in  m o r t a l i ty  (j=p) 
on the  r e l a t i v e  c o s ts  o f  a s u rv iv o r .  Ben Porath  and Welch assumed f t  i s  
le s s  th a n -u n i ty .  This-model does not provide any a p r io r i  reason  f o r  a 
s im i l a r  assum ption , un less  one co n s id e rs  a low e l a s t i c i t y  o f  s u b s t i t u t i o n  
between C, and C2 . Yoram Ben Porath  and F. Welch, Chance. Child T r a i t s ,  
and Choicfe o f  Family S i z e , R-1117 (Santa Monica, C a l i f o rn ia :  The Rand 
C o rp o ra t io n ,1972).
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th e  s u b s t i t u t i o n  e f f e c t  may be dominant. Hence, an in c re a s e  o f  e i t h e r  

o f  th e  v a r ia b le s  w i l l  cause a red u c t io n  in  consumption o f  , i . e . ,  an 

in c re a s e  in  th e  demand f o r  c h i ld r e n .  As th e  le v e ls  o f  P o r  W in c re a s e ,  

the  w ealth  e f f e c t  on becomes dominant, in c re a s in g  th e  demand f o r  C-| 

and consequen tly  reducing th e  demand fo r  c h i ld r e n .  This p a t te r n  i s  

i l l u s t r a t e d  by the  price-consum ption  curve (PCC) E0C0C' ( f ig u r e  4 ) .

Where dc . |/dc2<0 on t h i s  p a r t i c u l a r  cu rve , th e  s u b s t i t u t i o n  e f f e c t  on C-j 

i s  dominant, i n d ic a t in g  an in c re a s e d  demand f o r  c h i ld r e n .  The p a t te r n  

re v e rse s  where dc^ /dc2>0, pass ing  through a c r i t i c a l  p o in t  d c j /d c 2=0 

where the  demand fo r  c h i ld re n  i s  u n a f fe c te d .

An in c re a se  in  f e r t i l i t y  t h a t  l e v e ls  o f f  subsequen tly—r e s u l t i n g  

from in c re a s in g  su rv iv a l  r a t e s — is  o f te n  suggested  as th e  common behav io ra l 

p a t t e r n .  O'Hara reaches a s im i l a r  c o n c lu s io n .^  He su g g es ts  t h a t  the  

w ealth  e f f e c t s  w i l l  induce demand f o r  more educa ted  c h i ld r e n  a t  th e  

expense o f  l e s s  c h i ld r e n .  This model im p lies  a h igher  demand f o r  more o f  

a l l  o th e r  commodities, which a re  "normal" and s u b je c t  to  a dominant w ealth  

e f f e c t .

The e f f e c t  o f  compulsory schoo ling  can be analyzed  w ith  th e  

v a r ia b le  W. Compulsion means t h a t  th e  p a r e n t s '  r a t e  o f  r e tu rn  (W) from 

c h i ld re n  decreases  because o f  s ch o o lin g .  The d isc u s s io n  sugges ts  a 

decrease  in  f e r t i l i t y  a t  i n i t i a l  s t a g e s ,  bu t  may in c re a s e  i t  l a t e r  on as 

the  p a r e n t s '  compensate fo r  th e  lowered w ealth  by more f e r t i l i t y .

O 'H ara, M o r ta l i ty  Levels and Family D ec is io n s .
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V. UNCERTAINTY, AND INVESTMENT IN HUMAN CAPITAL

The preceding  d is c u s s io n s  assumed th a t  f u tu r e  income (C2 ) i s  a 

d e t e r m in i s t i c  cho ice  v a r i a b l e .  F e r t i l i t y  behav ior  has been der iv ed  from 

the  demand f o r  C  ̂ and Ĉ  under c o n d i t io n s  o f  c e r t a i n t y  and r i s k  n e u t r a l i t y .  

The fo llow ing  d is c u s s io n  in t ro d u ces  th e  element o f  u n c e r ta in ty  in to  the  

a n a ly s i s  by assuming, more r e a l i s t i c a l l y ,  a s to c h a s t i c  C2 and r i s k  averse  

p a re n ts .

This d is c u ss io n  i s  combined w ith  an ex tens ion  o f  th e  b a s ic  model 

to  e v e n tu a l ly  make P, a c h i l d ' s  p r o b a b i l i ty  o f  suppo rting  h is  p a r e n t s ,  and 

W, the  le v e l  o f  s u p p o r t ,  endogenous to  th e  p a r e n t s '  d e c is io n  making. P 

and W a r e  assumed to  be a f f e c te d  independen tly  by investm ent in  c h i l d r e n 's  

h e a l th  and e d u c a t io n ,  r e s p e c t iv e l y .  In troduc ing  th e  o p p o r tu n i ty  o f  

in v e s t in g  in  human c a p i t a l  under c o n d i t io n s  o f  u n c e r t a in ty  can be viewed 

as an ex ten s io n  o f  e x i s t i n g  ana ly ses  d ea l in g  w ith  the  i s s u e  o f  " c h i ld  

q u a l i ty . " ^

The d is c u s s io n  ad ap ts  and a p p l ie s  th e  a n a ly t i c a l  framework th a t  

has been developed by A. Sandmo, whose a n a ly s i s  s u i t s  t h i s  d i s c u s s io n .2 

I t  u t i l i z e s  a two p e r iod  consumption model, and r i s k  i s  de f in ed  in  a 

temporal c o n te x t ;  th e  outcomes o f  var io u s  p ro sp ec ts  a re  unknown u n t i l  

a f t e r  th e  sav ings-consum ption  d e c is io n s  have been made. Some o f  the

^ R .J .  W i l l i s ,  "A New Approach to  Economic Theory o f  F e r t i l i t y  
B ehav io r."  Also: Dennis N. DeTray, "Child Q u a li ty  and th e  Demand fo r
C h ild re n ,"  JPE 81 , P a r t  2 (March-April 1973): 70-95; and G.S. Becker
and H. Gregg Lewis, "On th e  In te r a c t i o n  between Q uanti ty  and Q u a li ty  o f  
C h ild re n ,"  JPE 81, P a r t  2 (March-April 1973): 279-288.

2A. Sandmo, "The E f f e c t  o f  U n certa in ty  on Savings D ec is ions ,"
Review o f  Economic S tu d ie s  37 (Ju ly  1970): 353-360.
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arguments a re  supported  by th e  more g e n e ra l iz e d  a n a ly s i s  by J .  Dreze 

and F. M o d ig l i a n i J  The d is c u s s io n  i s  s u b je c t  to  some r e s t r i c t i v e  

assum ptions and th e  general l im i t a t i o n s  o f  th e  theo ry  o f  behav io r  under 

u n c e r t a in ty .

The d is c u s s io n  below re d e f in e s  th e  u t i l i t y  fu n c t io n  (1 ) ,  and 

c o n s id e rs  th e  de te rm in an ts  o f  r i s k  averse  behav ior  in  developing  economies. 

I t  r e t a i n s  i n i t i a l l y  th e  assumptions o f  exogenous P and W, and c o n s id e rs  

th e  e f f e c t s  o f  r i s k  on f e r t i l i t y  when r i s k  r e l a t e s  to  f u tu r e  income th a t  

i s  independent from f e r t i l i t y - s a v i n g s  behav io r  (Y2 ) as w ell as when r i s k  

r e l a t e s  to  b e n e f i t s  from c h i ld re n  (T ). This i s  fo llow ed by a l low ing  P and 

W to  be endogenous. For a n a ly t i c a l  pu rposes ,  only  one income s tream —

Y2 or  T— is  assumed to  be a s to c h a s t i c  v a r ia b le  a t  a t im e.

R esta tem ent o f  Assumptions and R e d e f in i t io n  of th e  U t i l i t y  Function

The d is c u s s io n  depends c r i t i c a l l y  on c e r t a in  assumptions p r im a r i ly  

concern ing  the  u t i l i t y  fu n c t io n .  The b a s ic  assumption o f  im p erfec t  markets 

f o r  a s s e t s  and in su ran ce  i s  m a in ta ined . Under t h i s  regime the  p a ren ts  

must make consum ption-savings ( f e r t i l i t y )  d e c is io n s  in  per io d  T] befo re  

knowing th e  outcomes in term s o f  C2 .

The p a re n ts  a re  assumed to  maximize th e  expected  u t i l i t y  fu n c t io n

U = EU* (C] t Cz ) ,  (35)

where C-j i s  a d e t e r m in i s t i c  v a r ia b le  and C2 i s  a s t o c h a s t i c  one which 

w i l l  be d e f in e d  below. This fu n c t io n  complies by assumption w ith  Sandmo's

^Jacques H. Dreze and Franco M od ig lian i,  "Consumption D ecisions 
Under U n c e r ta in ty ,"  Journal o f  Economic Theory 5 (1972): 308-335.



d e f i n i t i o n ;  i t s  b a s ic  p ro p e r t i e s  a re  th e  e x is te n c e  o f  r i s k  av e rs io n  and

The assumption about r i s k  a v e rs io n  may be u n iv e r s a l .  I t  1 s ,  

however, e s p e c i a l l y  v a l id  f o r  t h i s  p a r t i c u l a r  a n a ly s i s  because i t  

concerns investm ent in  c h i ld r e n ,  and because o f  c e r t a i n  co n d i t io n s  t h a t  

apply  to  pa ren ts  in  developing  economies. The consum ption-saving— 

f e r t i l i t y —d e c is io n s  a re  made p r io r  to  e s t a b l i s h in g  Ĉ  This im plies  

t h a t  p a r e n t s ,  in  g e n e r a l ,  a r e  more l i k e l y  to  be r i s k  ave rse  regard ing  

investm ent in  c h i ld r e n ,  because people a re  w i l l in g  to  pay a l a r g e r  

in su rance  premium to  avoid temporal r i s k  than to  avoid e q u iv a le n t  

t im e le s s  r i s k . 2 Dreze and M odigliani add th a t  th e  w i l l in g n e s s  to  bear  

temporal r i s k  i s  in v e rs e ly  r e l a t e d  to  th e  consum er's  marginal p ro p en s ity  

to  consume, and p o s i t i v e ly  r e l a t e d  to  th e  ab so lu te  r a t e  o f  s u b s t i t u t i o n  

between and C2 . 3 Masson a l s o  a t t r i b u t e s  r i s k  av e rs io n  to  th e

Sandmo, "U ncerta in ty  on S av in g s ,"  pp. 354-355. See a l s o :
Dreze and M od ig lian i ,  "Consumption D ec is io n s ,"  pp. 313-315, 324. Of 
th e  c l a s s  o f  u t i l i t y  fu n c t io n s  which s a t i s f y  t h i s  d e f i n i t i o n ,  the  
q u a d ra t ic  one w ith  r e s p e c t  to  C2 ru le d  out because o f  i t s  l im i t in g  
im p l ic a t io n s .  This u t i l i t y  fu n c t io n  may imply in c re a s in g  r i s k  av e rs io n  
w ith  r e s p e c t  to  w e a l th ,  which may not be too r e a l i s t i c .  See: J.W. P r a t t ,  
"Risk Aversion in  th e  Small and in  th e  Large ,"  Econometrica 32 (1964): 
122-126. This fu n c t io n a l  r e l a t i o n s h ip  has f u r th e r  l i m i t a t i o n s  on th e  
g e n e r a l i t y  o f  th e  a n a l y s i s .  See: Michael Romchild and Joseph E. S t i g l i t z  
" In c re a s in g  Risk I I :  I t s  Economic Consequences," Journal o f  Economic
Theory 3 ,  (1971): 66-84.

p
The fo llow ing  a r t i c l e s  r e l a t e  to  t h i s  p o in t :  (a )  Michael

Spence and Richard Zeckhauser, "The E f f e c t  o f  th e  Timing o f  Consumption 
D ecis ions  and th e  R eso lu tion  o f  L o t t e r i e s  on th e  Choice o f  L o t t e r i e s , "  
Econometrica (March 1972): 401-403. (b) Sandmo, "U n cer ta in ty  on Savings,
(c )  Dreze and M od ig lian i ,  "Consumption D e c is io n s ,"  pp. 311-316. They 
argue t h a t  a temporal u n c e r ta in  p ro sp ec t  1s never p re fe r r e d  to  a t im e le s s  
one which bears  th e  same r i s k .

3
Dreze and M od ig lian i,  "Consumption D ec is io n s ,"  pp. 311-316.

d ec re as in g  temporal r i s k  a v e rs io n  w ith  r e s p e c t  t o  C,
r u22<cr c2 h  '

t h a t  th e  r i s k  a v e rs io n  fu n c t io n  -  ti— T T — F T  deci

t o  C2 . The l a t t e r  im plies

d ec rease s  w ith  C2 and

in c re a se s  with CnJ
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im p erfec t  c a p i t a l  m a rk e t J  All th e se  underly ing  reasons  f o r  h ighe r  r i s k  

av e rs io n  a re  b e l iev ed  to  apply  to  popu la tions  in  developing economies: 

high marginal p r o p e n s i t i e s  to  consume, Im perfec t c a p i t a l  m arke ts ,  and 

ap p a re n t ly  a low a b s o lu te  r a t e  o f  s u b s t i t u t i o n  between C-| and C2 , given 

th e  lack  o f  i n s t i t u t i o n a l  arrangem ents to  suppo rt th e  aged. These 

co n d i t io n s  s e t  a r e l a t i v e l y  high "pena lty"  f o r  no t secu ring  income fo r  

old  age.

The E f fe c t  o f  U n ce r ta in ty  on F e r t i l i t y

The fo llow ing  d isc u ss io n  u t i l i z e s  Sandmo's concepts  o f  "income 

r i s k "  and " c a p i t a l  r i s k " ,  which a re  def in ed  below, as well as the  no tion  

o f  " in c re a se  in  r i s k " .  Sandmo's two concepts  correspond to  th e  two 

p o s s ib le  fu tu r e  income flows Y2 and T(N, P, W). The genera l fu n c t io n  T 

i s  assumed l i n e a r ,  f o r  a n a ly t i c a l  purposes ,  w ith  some lo s s  o f  g e n e r a l i t y .  

Hence, th e  temporal t ran s fo rm a tio n  r e l a t i o n s h ip  (2) i s  now

C2 = Y2 + NPW Y2>0, NPWX). (36)

Each o f  th e  terms on th e  r i g h t  can be ass igned  a p r o b a b i l i t y  d i s t r i b u t i o n ,  

making C2 a s to c h a s t i c  v a r i a b le .  The d is c u s s io n  in f e r s  th e  e f f e c t s  of 

r i s k ,  which r e l a t e s  to  each term a t  a t im e ,  on th e  demand f o r  c h i ld re n  

from th e  e f f e c t s  o f  r i s k  on period  T̂  consumption (C^), s in c e  dC^/dN<0.

"Income r i s k  i s  concerned w ith  u n c e r t a in ty  concerning f u tu r e  

n o n -c a p i ta l  income . . .  . I n  case  . . .o f  income r i s k  th e  r o l e  o f  sav ings  

i s  t h a t  o f  a b u f f e r  p rov id ing  a guaran tee  t h a t  f u tu r e  consumption w il l  no t

Masson, "C reation  o f  Risk A vers ion ,"  pp. 77-86.
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f a l l  below a minimum l e v e l . T h e  m odel's  s p e c i f i c a t io n s  imply t h a t  Y2

i s  n o n -c a p i ta l  f u tu r e  income, c h i ld r e n  being  th e  c a p i t a l  good. The p a ren ts

a re  assumed to  a s s ig n  a s u b je c t iv e  p r o b a b i l i t y  d i s t r i b u t i o n  to  Y2 , bu t know

w ith  c e r t a i n t y  th e  value  PNW, which they  can a f f e c t  by f e r t i l i t y  behav io r .

Sandno d e f in e s  an " in c re a se  in  r i s k "  in  t h i s  case  as a m u l t i p l i c a t iv e  s h i f t

in  Y2 (yY2) ,  co u n te rac te d  by an a d d i t iv e  s h i f t  (yY2 + e) t h a t  keeps the
2

mean c o n s ta n t ,  s in c e  Y2>0. He proves t h a t  an in c re a s e  in  r i s k  w il l  

d ecrease  consumption in  T^, given th e  s u f f i c i e n t  c o n d i t io n  o f  decreasing  

temporal r i s k  a v e rs io n .  This im p lie s  more s a v in g s - -a  h ig h e r  demand f o r  

c h i ld r e n —than in  th e  r i s k  n e u t ra l  c a se .  The r i s e  in  sav in g s— f e r t i l i t y — 

i s  an a t tem p t by th e  p a re n ts  to  compensate w ith  a h ig h e r  expected  value 

f o r  the  in c re a s e  in  r i s k  concern ing  Y2<

C ap ita l  r i s k ,  acco rd ing  to  Sandmo, dea ls  w ith  th e  u n c e r ta in  y i e l d  

on c a p i t a l  investm en t.  I t  complies w ith  th e  no tion  t h a t  " th e  more one
3

s a v e s ,  th e  more one s tan d s  to  l o s e . "  This type o f  r i s k  can be a p p l ied  

to  th e  investm ent in  c h i ld r e n ,  assuming a d e t e r m in i s t i c  Y2 and u t i l i z i n g  

th e  d i s t r i b u t i o n a l  e f f e c t s  o f  th e  param eter  P, which s tands  f o r  each c h i l d ' s  

p r o b a b i l i t y  to  su rv iv e  from T-j t o  T2 .

  --------------------
Sandmo, "U ncerta in ty  on S av ings ,"  p . 353. The " in t ro d u c t io n "  

o f  r i s k  i s  considered  e q u iv a le n t  to  an " in c re a se "  in  r i s k .  One can 
assume t h a t  in  prev ious d iscu s s io n s  Y2 was known w ith  c e r t a i n t y .  Now 
i t  i s  exposed to  u n c e r ta in ty ,  and i t s  expected  value  equa ls  i t s  
d e t e r m in i s t i c  value in  th e  r i s k l e s s  c a se .

2
An in c re a s e  in  r i s k  i s  n o t  to  be im plied  from an in c re a s e  in  the  

v ar iance  o f  C2 o n ly ,  s in c e  a d i s t r i b u t i o n  w ith  a h ig h e r  v a r ia n ce  a l s o  has 
a h ig h e r  mean and dominates one w ith  a lower v a r ia n c e ,  as long as th e  l e f t  
t a i l s  o f  both d i s t r i b u t i o n s  s t a r t  a t  th e  same p o in t .  See a l s o :  RothcM ld 
and S t i q l i t z ,  " In c re a s in q  R isk: I D e f in i t io n ,"  Jou rnal o f  Economic Theory
2 (1970): 225-243. The t h i r d  d e f i n i t i o n  o f  r i s k  by R o thch lld  and S t i g l i t z  
—t h a t  a s h i f t  o f  th e  above n a tu re  in c re a s e s  th e  w eights  in  th e  t a i l s  o f  
the  d i s t r i b u t i o n —i s  c o n s i s t e n t  w ith  Sandmo's above d e f i n i t i o n .

3
Sandmo, "U ncerta in ty  on S av in g s ,"  p. 353.
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The expected  number o f  s u rv iv o rs  (SR) from N c h i ld r e n  born , 

each w ith  a p r o b a b i l i t y  to  su rv iv e  P^(1= l. . . N), i s

E(SR) = PN; (37)

s in c e  when P  ̂ = P j ( i j ^ j ) ,  E(P) = P.

The v a r ia n c e  is  g iven by

VAR (SR) = NP (1 -P ) ,  (38)

s in c e  VAR(P) = P ( 1 - P ) J  Consequently , th e  expected  va lue  o f  s e rv ic e s  

from c h i ld re n  i s

E(C2 ) = WPN + Y2 , (39)

and the  v a r ia n ce  i s

var(c2 ) = W2NP(1-P), (40)

w hile  Y2>0 i s  assumed a d e t e r m in i s t i c  v a r i a b le .

In th e  more genera l case  when P.j t  

E (SR) = PN,
and,

VAR (SR) = £  .  p . )

+ j £  % COV (S R , ,  SR j)
The c o -v a r ia n c e  term in d ic a te s  th e  dependence between su rv iv a l  r a t e s  

o f  any two c h i ld r e n .  I t  i s  r e a l i s t i c a l l y  assumed t h a t  COV (SR*, S R j ) > 0 ,  
in d ic a t in g  t h a t  m o r t a l i ty  r a t e s  o f  any two c h i ld re n  ace p o s i t i v e ly  c o r r e l a te d  
in  any given household .

J -

•  i  E m ;
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The in t ro d u c t io n  o f  r i s k ,  which i s  d e f in e d  as b e fo re ,  has an 

ambiguous e f f e c t  on f e r t i l i t y  in  t h i s  c a s e .  I t  c a r r i e s ,  accord ing  to  

Sandmo, an "income e f f e c t , "  which i s  i d e n t i c a l  to  the  e f f e c t  o f  income 

r i s k ,  and a " s u b s t i t u t i o n  e f f e c t , "  which fo llow s  from th e  n ecessary  and 

s u f f i c i e n t  co n d i t io n  o f  r i s k  a v e rs io n  t h a t  makes th e  consumer " le s s  

in c l in e d  to  expose h is  re so u rc e s  to  th e  p o s s i b i l i t y  o f  lo s s ." ^  Hence, 

th e  "income e f f e c t "  induces more sav in g s—more f e r t i  1 i t y —and th e  

s u b s t i t u t i o n  e f f e c t  l e s s .  A f e a t u r e  o f  t h i s  argument i s  t h a t  th e  h igher 

f e r t i l i t y  in c re a se s  th e  expected  va lue  as  well as  th e  v a r ia n c e  o f  C2 , 

lead in g  to  th e  c o n f l i c t i n g  te n d e n c ie s  in  th e  p a r e n t s '  b e h a v io r .2

I t  i s  p o s s ib le ,  however, to  make some c o n je c tu re s  about the  

p o s s ib le  dominant e f f e c t  on f e r t i l i t y  based on the  idea  t h a t  th e  "income 

e f f e c t "  o p e ra te s  to  p r o t e c t  a g a in s t  low le v e l s  o f  C2 . Suppose th a t  

Y2>0 i s  a th re sh o ld  le v e l  o f  guaran teed  f u tu r e  income no t from c h i ld r e n ,  

t h a t  the  p a re n ts  s t r i v e  to  s u rp a s s .  Hence, whenever Y2<Y2 , th e  "income 

e f f e c t "  i s  l i k e l y  to  dom inate , i . e . ,  inducing  more f e r t i l i t y  f o r  a h ig h e r  

expected C2 , even though a t  h ig h e r  r i s k .  Whenever Y g ^ *  ^ e  s u b s t i t u t i o n  

e f f e c t  i s  l i k e l y  to  dom inate , i . e . ,  inducing  l e s s  f e r t i l i t y  to  expose le s s

^Sandmo, "U n cer ta in ty  on S av in g s ,"  p. 357. For a g en e ra lize d  
approach on t h i s  i s s u e ,  Dreze and M o d ig l ian i ,  "Consumption D ec is io n s ."  
Approaching th e  same problem, R othch ild  and S t i g l i t z  show t h a t  the  
m ean-varlance a n a l y s i s ,  o r  q u a d ra t ic  u t i l i t y  f u n c t io n ,  leads  to  a 
l im i te d  conclusion  t h a t  sav ings  in  Ti must d e c re ase .  S t i g l i t z  and 
R o thch ild ,  " In c re a s in g  Risk I I , "  pp. 66-84.

The in c re a se  in  th e  expected  v a lue  and v a r ia n ce  o f  C? i s  shown 
by d e r iv in g  ex p re s s io n s  (39) and (40) w ith  r e s p e c t  to  N. SeeTLppendix D.
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c u r r e n t  (T-j) r e so u rces  to  r i s k ,  re g a rd le s s  o f  some lo ss  in  th e  expected 

value o f  C2 J

The major conc lu s ion  o f  t h i s  s e c t io n  concerns th e  e f f e c t  on 

f e r t i l i t y  o f  non-sav ings f u tu r e  income (Yg)• and i t  complements th e  

conclusion  t h a t  followed th e  d isc u ss io n  o f  th e  e f f e c t  o f  Y2 on f e r t i l i t y  

in  th e  r i s k l e s s  c a s e .  I t  sugges ts  t h a t  h ig h e r  assurance  (low er v a r ia n ce )  

o f  a given le v e l  o f  Y2 w il l  lower th e  demand f o r  c h i ld r e n ,  producing the  

same e f f e c t  as  an in c re a s e  in  the  le v e l  o f  Y2 .

Investm ent in  Human C ap ita l  under Conditions o f  U n certa in ty

Investm ent in  a c h i l d ' s  human c a p i t a l  i s  defined  in  terms o f  th e

p a r e n t s '  r e a l  o u t la y s  to  in c re a s e  a c h i l d ' s  p ro b a b i l i t y  to  su rv iv e  (P) and

h is  a n t i c ip a t e d  income (W) above some endowed l e v e l s ,  and W . Sinceo o
human c a p i t a l  i s  embodied in  c h i ld r e n ,  i t  i s  reasonab le  to  assume

dim in ish ing  r e tu rn s  on investm ent in  e i t h e r  h e a l th  o f  a c h i ld  o r  h is  
2

e d u c a t io n .  Under c o n d i t io n s  o f  c e r t a i n t y ,  optimal behav ior  im plies

This p a r t i c u l a r  d isc u ss io n  i s  based on th e  assumption t h a t  each aU 
s u rv iv in g  c h i l d ' s  c o n t r ib u t io n  to  h is  pa ren ts  (W) i s  no t a fu n c t io n  o f  
This assum ption , however, i s  no t a necessary  co n d it io n  f o r  th e  co n c lu s io n .  2

2
T.W. S c h u l tz ,  The Economic Value o f  Education (Columbia U n iv e rs i ty  

P re s s :  New York, 1963)” G.S. Becker, Human C a p i ta l :  A T h e o re t ic a l  and 
Em pirical A n a ly s is ,  w ith  S pecia l Reference to  Education. (N ational Bureau o f  
Economic R esearch , New York, 1$64). Michael Grossman, The Demand f o r  H e a l th :
A T h e o re t ic a l  and Empirical I n v e s t i g a t io n ,  (N ational Bureau o f  Economic R esearch, 
New York, 1972). Education i s  de f in ed  here  in  th e  broad sen se .  I t  may in c lu d e ,  
in  a d d i t io n  to  formal e d u c a t io n ,  non-formal ed uca tion—home and farm, o n - th e -  
job  t r a i n i n g —as well as  i n s t i l l i n g  e th ic a l  v a lu es ,  which may be im portan t 
f o r  t h i s  p a r t i c u l a r  d is c u s s io n .  W can a lso  be in c re a sed  by o th e r  a s s e t s  as 
o u t l in e d  b e fo re .  This case  i s  no t considered  e x p l i c i t l y  in  th e  d is c u s s io n  
because such a s s e t s  a re  no t embodied in  c h i ld re n  and th e  p a ren ts  do no t  s tand  
to  lo s e  them w ith  c h i ld  m o r t a l i ty .  However, f o r  a d is c u s s io n  o f  investm ent 
in  c h i ld  q u a l i t y  vs . o th e r  investm ent o p p o r tu n i t i e s ,  See: Bush, "The 
Economic A nalys is  o f  F e r t i l i t y :  Two E x ten s io n s ."  (mimeograph, V irg in ia  
P o ly te c h n ic ,  1973).



5 0

Investm ent accord ing  to  the  marginal r a t e s  o f  r e tu r n ,  e i t h e r  by Investm ent 

a t  th e  In te n s iv e  marg1 n s ~ 1 n human c a p i t a l  o f  th e  marginal c h i ld —or a t  

th e  e x te n s iv e  magins—by having an a d d i t io n a l  c h i ld .  The fo llow ing  

d is c u ss io n  o f  investm ent in  c h i ld r e n 's  human c a p i ta l  ( q u a l i ty )  under 

c o n d i t io n s  o f  u n c e r t a in ty  leads  to  th e  con c lu s io n ,  which has an i n t u i t i v e  

a p p ea l ,  t h a t  investm ent in  a c h i l d ' s  h e a l th  i s  a means to  in s u re  h ighe r  

investm ent in  e d u ca t io n ,  and t h a t  th e  two types  o f  investm ent a re  

complementary.

The p a r e n t s '  " p o r t fo l io "  co n ta in s  fo u r  a s s e t s ;  one o f  th e s e —

Y2 >0—continues  to  be d e te rm in i s t i c  and exogenous, and th e  o th e r  t h r e e —

N, W, and P—a re  endogenous and determ ine th e  d i s t r i b u t i o n  o f  C2 . The 

p a re n ts  can change the  d i s t r i b u t i o n  by W and P when N>1, and by N. Hence, 

r i s k  i s  endogenous to  the  household and so i s  the  r a t e  o f  r e tu rn  from 

c h i ld r e n .  The d isc u s s io n  i s  c o n s tra in e d  by th e  argument by Dreze and 

M odigliani t h a t  " ,  . . i n  th e  absence o f  p e r f e c t  m arke t(s )  f o r  a s s e t s  and 

in su ra n c e ,  s e p a r a b i l i t y  between consumption and p o r t f o l io  d e c is io n s  i s  

r a th e r  im p lau s ib le ."^  Thus, th e  composition o f  th e  p a r e n t s '  " p o r t fo l io "
p

must be l inked  to  th e  p o s s ib le  e f f e c t  on C-j, i . e . ,  on f e r t i l i t y .  I t  i s  

assumed t h a t  th e  income e f f e c t ,  as def in ed  in  th e  p rev ious  s e c t i o n ,  dom inates. 

Hence, p a re n ts  wish to  compensate f o r  h ig h e r  r i s k  by a h ig h e r  expected 

value o f  s e rv ic e s  from c h i ld re n  (C2) .

The behav iora l im p l ic a t io n s  o f  th e  endogenous v a r ia b le  a re  based 

on th e  d i f f e r e n t i a l  e f f e c t s  each has on th e  d i s t r i b u t i o n  o f  C2 , and on th e  

expected  u t i l i t y  fu n c t io n .  Both an in c re a se  in  th e  number o f  c h i ld re n  (N)

^Dreze and M o d ig lian i ,  "Consumption D ec is io n s ,"  p . 328.

2
Note t h a t  t h i s  i s  no t a p o r t f o l io  problem in  th e  r e g u la r  sense 

s in c e  th e  th r e e  a s s e t s  a re  i n t e r a c t i v e .  A more general appraoch can t r e a t  
Y2  as an a l t e r n a t i v e  market investm ent o p p o r tu n i ty  w ith  a f ix ed  r e tu r n .  The 
consequences o f  t h i s  p o s s i b i l i t y  a re  d iscu ssed  in  the  fo llow ing  c h a p te r .
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and an In c re a s e  1 n each o n e 's  ed u ca tio n  (w) have a d d i t iv e  and m u l t i ­

p l i c a t i v e  e f f e c t s  on th e  d i s t r i b u t i o n ;  th e  mean In c re a s e s  along w ith  an 

In c rease  In  th e  v a r ia n c e .  D i f f e r e n t i a t i n g  ex p ress io n s  (39) and (40) w ith  

r e s p e c t  t o  N and W e s t a b l i s h e s  t h a t  a change 1n the  l a t t e r  w i l l  In c re a s e  

th e  v a r ia n c e  o f  C2  more than  a change 1n N, f o r  a g iven  change 1n th e  

mean. 1 This Im p l ie s ,  accord ing  to  th e  p rev ious  d e f i n i t i o n ,  an In c re a se  

1n r i s k .  C hild ren  a r e  th e r e f o r e  l e s s  r i s k y  than e d u c a t io n .  This argument 

has an I n t u i t i v e  a p p e a l ;  1 t  su g g es ts  t h a t  a t t a in i n g  a g iven  expected  le v e l  

o f  C2  v i a  fewer c h i ld r e n  w ith  h ig h e r  ed uca tion  1 s more r i s k y  than  having 

more c h i ld r e n  w ith  l e s s  e d u c a t io n .  A l t e r n a t iv e ly ,  g iven  a c h i l d ' s  s u rv iv a l  

p r o b a b i l i t y ,  th e  expected  lo s s  i s  h ig h e r  when th e  c h i ld  I s  more educa ted .  

This lo s s  1s even h ig h e r  when N>1, and th e  c h i ld r e n 's  p o s s i b i l i t i e s  to  

su rv iv e  a r e  In te rd e p e n d e n t ,  COV (SRj, SR^)>0.

In c re a s in g  a c h i l d ' s  p r o b a b i l i t y  to  su rv iv e  by Investm ent 1n

h e a l th  In c re a s e s  th e  expected  va lue  o f  C2 , and reduces th e  v a r ia n c e  when-
2

ever P>0.5. This e f f e c t  I s  m agnified  when th e  h e a l th  s t a t u s  o f  one 

c h i ld  a f f e c t s  th e  o th e r  c h i ld r e n ,  COV (SRj, SR^)>0.

See appendix D. The r a t i o  between the  mean and th e  v a r ia n c e  
does no t  change In  th e  case  o f  v a r i a t i o n  1n N. I t  f a l l s  when W I n c re a s e s .  
Note, however, t h a t  th e  above d i s c u s s io n  does no t employ a m ean-varlance 
a n a ly s i s .

2
See appendix D. P o s tu la t in g  th e  endowed Po>0.5 1s a r e a l i s t i c  

assumption In th e  Ind ian  c o n te x t .  Bounds on th e  p r o b a b i l i t i e s  o f  th e  p a re n ts  
to  reac h  age o f  su p p o r t  can be e s ta b l i s h e d  based on th e  fo llow ing  assum ptions:
(a) F a th e r s '  prime f e r t i l i t y  y e a rs  a r e  between 20-35 y e a r s  o f  age .  (b)
A p a re n t  ( f a t h e r )  ex p ec ts  to  be supported  a f t e r  age 45 . (c )  A son can s t a r t  
sup p o r t in g  h is  p a re n ts  a t  age 15. The j o i n t  p r o b a b i l i t y  o f  th e  f a t h e r  
reach ing  age 45 (from 20) and th e  e l d e r  son reach ing  25 I s  .6396, assuming 
t h a t  t h e i r  p r o b a b i l i t i e s  to  su rv iv e  a r e  Independent. For having a c h i ld  a t  
age 35, th e  j o i n t  p r o b a b i l i t y  o f  th e  son reach ing  15 and th e  f a t h e r  age 50 
I s  .6205. The j o i n t  p r o b a b i l i t i e s  o f  a t  l e a s t  one o f  th e  p a re n t  s u rv iv in g  
w ith  a c h i ld  a re  h ig h e r .  Computed accord ing  to  l i f e  t a b l e s  (m ales) from:
O.B. Saxesna , I n d i a .  P opu la t ion  In T ra n s i t io n  (New D elh i :  Commercial 
P u b l ic a t io n  Bureau, 197I . )
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At th e  optimum p o in t ,  th e  marginal expected  u t i l i t i e s  from th e  

p ro sp ec ts  must be e q u a l .  This r e q u i re s  d i f f e r e n t i a l s  1n th e  shadow p r i c e s ,  

n.: (j=N, P, W), o f  th e  p ro sp ec ts  as  a n ecessary  c o n d i t io n  f o r  a non-corner
J

s o l u t i o n ,  I . e . ,  zero  Investm ent in  one o f  th e  a s s e t s ,  given N *1J An

in c re a s e  in  EC2  by W co in c id es  w ith  a sm a l le r  increm ent in  EU (C-j, C2 )

than the  same in c re a s e  by N o r  P. Hence, in c re a s in g  EC2  by W must have a 

lower shadow p r ic e  ( i^ )  than in c re a s in g  EC2  by th e  two o th e r  o p p o r tu n i t i e s ,  

following t h i s  argument th e  r e l a t i o n s h i p  among th e  p r ic e s  should be

Jfy < < lip; (41)

namely, th e  marginal c o s t s  in  terms o f  must equal th e  m arginal b e n e f i t s

in  terms o f  th e  gain  in  expected  u t i l i t y .

Keeping th e  ranking  o f  shadow p r i c e s  as o u t l in e d  and assuming 

r a t i o s  t h a t  avoid a co rn e r  s o lu t i o n ,  i t  i s  p o s s ib le  to  conceive  t h a t ,  

w ith in  a c e r t a i n  ran g e ,  th e  p a re n ts  can combine ( l i n e a r l y )  investm ent in 

h e a l th  and ed u ca tio n :

ally + (1 -a )  lip = nN, (42)

where a i s  th e  sh a re  o f  a g iven  ga in  in EC2  a t t r i b u t e d  to  W. Thus the  

p a re n ts  can in v e s t  in  th e  two forms o f  human c a p i t a l  in  e x i s t i n g  c h i ld re n  

f o r  a c e r t a i n  ga in  in  expected  u t i l i t y ,  r a t h e r  than  having an a d d i t io n a l

c h i ld .  This im p l ie s ,  f i r s t ,  t h a t  investm ent in  h e a l th  and edu ca tio n  a re

complementary; th e  p a re n ts  " in su re "  th e  h ig h e r  investm ent in  a c h i l d ' s

\  = J j  (J  = N, P, W).
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e d u ca t io n .  Second, Investm ent in  human c a p i t a l  co n t in u es  up to  th e  

e q u a l i ty  p o in t  1n r e l a t i o n s h ip  (4 2 ) ,  which d e f in e s  optimal Investm ent in 

human c a p i ta l  per  c h i ld .  From t h a t  p o in t  th e  p a re n ts  p r e f e r  to  have an 

a d d i t io n a l  c h i ld .

Another n o ta b le  im p lic a t io n  i s  t h a t  th e  demand f o r  h e a l th  has th e  

h ig h e s t  p r ic e  e l a s t i c i t y .  Any d ec re ase  in i t s  r e l a t i v e  p r i c e  has a 

"premium" not only  in  terms o f  re a l  income, bu t a l s o  in  terms o f  reduced 

r i s k  whenever P^U.S. A d ec re ase  in  the  r e l a t i v e  p r ic e  o f  h e a l th  w il l  

p r im a r i ly  induce s u b s t i t u t i o n  away from ed uca tion  w ith in  th e  human c a p i ta l  

"package ."  I t  may a l s o  induce l e s s  f e r t i l i t y  because o f  th e  im plied  

re d u c t io n  in  r i s k .  A co rn e r  s o lu t io n  would imply t h a t  th e  p a ren ts  w il l  

in v e s t  a l l  in  h e a l th  and none in  educa tion  (a=0 ) a t  a s u f f i c i e n t l y  low 

r e l a t i v e  p r ic e  o f  h e a l th .  However, th e  marginal b e n e f i t  from a u n i t  o f  

spending (C^) on P must f a l l  r e l a t i v e l y  f a s t  s in c e  P41.

According to  t h i s  d i s c u s s io n ,  income does no t  have an e f f e c t  on 

th e  amount in v e s ted  in  th e  human c a p i t a l  o f  a c h i l d ,  u n le s s  th e  dec rease  

in  r i s k  av e rs io n  i s  co n s id e red .  The s p e c i f i c a t i o n  o f  th e  u t i l i t y  fu n c t io n  

in d i c a te s  t h a t  w e a l th ie r  p a re n ts  may be w i l l in g  to  ta k e  h ig h e r  r i s k s .

This may s u g g e s t ,  w ith in  t h i s  framework, t h a t  h ighe r  income groups may 

be w i l l in g  to  in v e s t  more in  th e  r i s k y  a s s e t —ed u ca tio n .
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VI. THE DEVELOPMENT OF A CAPITAL MARKET

Economic development i s  marked by an in c re a s e  in  th e  r a t e  o f  

r e tu rn  to  c a p i t a l ,  brought about by investm ent in  "modern sources  o f  

income," and th e  emergence o f  f in a n c ia l  in te r m e d ia r ie s ,  r e s u l t i n g  from 

s p e c i a l i z a t i o n  o f  la b o r  between saving and investm en t.  These changes 

a re  assumed to  in c re a s e  th e  r e tu rn  on f in a n c ia l  sav in g s ;  th e  borrowing 

r a t e ,  which th e  c a p i t a l ' s  marginal p ro d u c t iv i ty  d e te rm in es ,  i s  th e  

upper l i m i t  t h a t  th e  lend ing  r a t e  f o r  investm ent approaches as 

co m p e ti t iv en ess  in c re a s e s  in  the  c a p i t a l  m arket.  Furtherm ore , th e  

development o f  f in a n c ia l  in te rm e d ia r ie s  reduces  th e  r i s k  t h a t  i s  

a s s o c ia te d  w ith  l e n d i n g J  This encourages p o te n t ia l  le n d e rs  to  save in 

th e  form o f  f in a n c ia l  a s s e t s ,  in c lu d in g  in su ran ce .  The fo llow ing  

d is c u s s io n  concludes t h a t  th e se  developments reduce th e  demand f o r  

c h i ld re n  and in c re a s e  the  h ouseho ld 's  w e lfa re  as  well as th e  le v e l  of 

f in a n c ia l  s a v in g s . 2  This may a l s o  be a s s o c ia te d  w ith  more investm ent 

in c h i l d r e n ' s  ed u ca t io n .

The E f fe c ts  on F e r t i l i t y  -  The Lending Household

Optimal behav ior  must equa te  the  marginal r a t e  o f  r e tu r n  on

K .J. Arrow, "The Role o f  S e c u r i t i e s  in  th e  Optimal A l lo c a t io n  o f  
R isk -B ea ring ,"  Review o f  Economic S tud ies  31 (A pril 19, 1964): 91-95.

The same conc lu sion  i s  produced by Neher, who assumes in  h is  
model the  same t r a d e - o f f  between c h i ld re n  and f in a n c ia l  a s s e t s ,  :.3 
v e h ic le s  o f  o ld  age income. Neher, "Peasar .ts ,  P ro c re a t io n " , p. 387.
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investm ent in  c h i ld re n  to  th e  marginal r e tu rn  on o th e r  s av in g - in v es tm en t

o p p o r tu n i t i e s  under co n d i t io n s  o f  c e r t a i n t y .  This i s  in d ic a te d  by the

f i r s t  o rd e r  co n d i t io n  (25) and i s  i l l u s t r a t e d  by th e  tangency p o in t  L 
*

in  f ig u r e  5. r  i s  a p o s i t i v e  market d isco u n t r a t e  t h a t  determ ines  the  

s lo p e  o f  th e  segment MLD'.

The household a l lo c a t e s  sav ings to  investm ent in  f in a n c ia l  

a s s e t s  and investm ent in  c h i ld r e n .  The two a re  co rrespond ing ly  

i l l u s t r a t e d  by th e  segments 55"' and E  in  f ig u r e  5. The improvement in  

th e  househo ld 's  w e lfa re  because o f  the  t r a n s a c t io n s  in  th e  f in a n c ia l  

market i s  i l l u s t r a t e d  by th e  p o in t  0 .̂ on a h ig h e r  in d i f f e r e n c e  curve U|.

An in c re a s e  in  th e  market r a t e  o f  r e tu rn  i s  e q u iv a le n t  to  

improving the  ho u seh o ld 's  "terms o f  t r a d e . "  I t  becomes more e f f i c i e n t  to  

t r a d e  c u r re n t  f o r  f u tu r e  income by means o f  f in a n c ia l  a s s e t s  than by 

c h i ld r e n ,  w ith in  a given range. This causes s u b s t i t u t i o n  away from 

c h i ld re n  up to  th e  p o in t  where th e  marginal r a t e s  o f  r e tu r n  on both 

investm ents  a re  e q u a l ize d .^  A co rn e r  s o lu t io n  i s  p l a u s ib le  when th e  

market i n t e r e s t  r a t e  i s  h ig h e r  than any f e a s ib l e  marginal r a t e  by th e  

temporal t ran s fo rm a tio n  v ia  c h i ld r e n .  I t  im plies  t h a t  c h i ld re n  cease  

to  be investm ent commodities, and sav ings f o r  f u tu r e  consumption i s  in  

th e  form o f  f in a n c ia l  a s s e t s  o n ly .  The p a r t i c u l a r  case  can be
2

i l l u s t r a t e d  in  f ig u r e  5 by convert ing  th e  tangency p o in t  L to  E.

Even in  the  case  where th e  r a t e  o f  r e tu rn  on c h i ld r e n  accounts  
f o r  the  p s y c h ic u t i 1 i t y  from them, an in c re a s e  in  market o p p o r tu n i t ie s  
makes th e se  "consumption s e rv ic e s "  more c o s t ly .  Yet, i t  i s  no t c l e a r  
what w i l l  happen to  th e  demand f o r  c h i ld re n  because o f  opposing p r ic e  
and w ealth  e f f e c t s  on consumption.

2
This can be viewed as a th re sh o ld  to  a socio-econom ic realm 

where c h i ld re n  a re  consumer du rab les  on ly .
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A p o s i t i v e  marginal r a t e  o f  r e tu r n  on c h i ld re n  as  an investm ent 

1 s now a n e c e ssa ry ,  bu t no t  a s u f f i c i e n t ,  c o n d i t io n  f o r  an In te rn a l  

s o lu t io n .  The e x is te n c e  o f  t h i s  co n d i t io n  i s  e m p ir ic a l ly  d is p u te d ;  

bu t the  r e le v a n t  f in d in g s  must be q u a l i f i e d .

The most n o ta b le  em pir ica l e x e rc i s e  on t h i s  i s su e  was performed 

by Goran O h lin ,  who compared the  r e a l  e x p e n d i tu re s ,  in  a d u l t  e q u iv a le n t  

te rm s ,  on c h i ld re n  aged 0-15 to  v a r io u s  d iscoun ted  va lues  o f  the  p a r e n t s '  

g a in s  a t  ages 60-85.1 Ohlin concluded t h a t  th e  r a t e  o f  r e tu r n  o f  c h i ld re n  

as an investm ent i s  a c t u a l l y  n e g a t iv e .  This f in d in g  must be q u a l i f i e d  on 

seve ra l  grounds, however. A l e s s  fundamental i s s u e  i s  th e  choice  o f  the  

s p e c i f i c  age i n t e r v a l s ,  which c l e a r l y  a f f e c t  O h l in 's  p a r t i c u l a r  r e s u l t s .

A more fundamental i s s u e  i s  th e  v a l i d i t y  o f  such an e x e rc is e  as  a proof 

o f  th e  e x i s te n c e  o f  the  pension m otive . Ohlin based h is  conc lu sions  on 

ex po s t  averages a c ro ss  households. This im p lie s  t h a t  some p a r t i c u l a r  

households may, n e v e r th e le s s ,  have p o s i t i v e  marginal (and average) r a t e s  

o f  r e tu r n  on c h i ld r e n ,  a t  l e a s t  ex a n te .  The mere f a c t  t h a t  survey da ta  

in d i c a te  t h a t  p a ren ts  have a pension m otive should be evidence of a p r io r i  

p o s i t i v e  r a t e s  o f  r e tu r n  o r  no b e t t e r  a l t e r n a t i v e s  than c h i ld r e n .  The 

is s u e  o f  a l t e r n a t i v e s  i s  c r i t i c a l  t o  th e  argument o f  investm en t-m otiva ted  

f e r t i l i t y  as  a form o f  economic b eh av io r ,  and must be addressed  in  any 

e x e rc is e  o f  computing r a t e s  o f  r e t u r n ,  s in c e  i t  i s  th e  r e l a t i v e  r a t e s  t h a t  

m a t te r .  At th e  o u t s e t ,  i t  has been r e a l i z e d  t h a t  th e  pension motive

  --------------------
O hlin , "Population  P re s su re ,"  p. 1728. For a d d i t io n a l  comments 

see ;  W.C. Robinson, "P easan ts ,  P ro c re a t io n  and Pensions; Comment,"
AER 62 (December 1972); 977-978; and P h i l ip  A. Neher, "P easan ts ,  P ro c rea t io n  
and Pensions: Reply ,"  AER 62 (December 1972): 979. Rosenzwelg a l s o  
d is p u te s  t h a t  c h i ld re n  can be a p r o f i t a b l e  f a c t o r  in  US. farming (Rosenzweig, 
"Economics o f  F e r t i l i t y " ) .
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c l e a r l y  does no t  hold f o r  th e  e n t i r e  u n iv e rse  and I t  1 s not th e  only  

m otive , even in  developing c o u n t r i e s .

My model im p lie s  t h a t  th e  marginal r a t e  o f  r e tu r n  i s  in v e rs e ly  

r e l a t e d  to  the  number o f  c h i l d r e n ^  Thus, th e  f i r s t - b o r n  c h i ld  may have 

a p o s i t i v e  r a t e  o f  r e tu r n  as  an inves tm en t . 2  Furtherm ore , "lower q u a l i ty  

c h i ld re n "  may invo lve  a r e l a t i v e  saving in  c o s ts  v i s - a - v i s  th e  r e tu rn s  

and, co n seq u en t ly ,  y i e ld  a p o s i t i v e  r a t e  o f  r e tu r n .

When th e  r i s k y  a s s e t  c h i ld re n  i s  cons idered  and compared to  a 

r i s k - f r e e  a s s e t  w ith  a given r a t e  o f  r e tu r n ,  c h i ld re n  must y i e l d  a h igher  

expected  r a t e .  This c o n d i t io n  suggests  a dec rease  in  f e r t i l i t y  when the  

r e tu r n  on th e  s a fe  a s s e t  in c r e a s e s ,  as  o u t l in e d  b e fo re .  However, the  

r i s k y  a s s e t —c h i ld r e n —o f f e r s  a d i s t r i b u t i o n  o f  r a t e s  o f  r e t u r n ,  some o f  

which a re  h ighe r  than th e  r e tu rn s  on th e  s a fe  a s s e t s .  Thus, some p a ren ts  

may wish to  "gamble" by more f e r t i l i t y  f o r  th e se  h ighe r  r e tu r n s .

P a ren ts  may t r a d e  c h i ld re n  no t only  f o r  f in a n c ia l  a s s e t s  bu t a l so  

f o r  human c a p i t a l  o f  e x i s t in g  c h i ld r e n .  For a n e t  lending  household the  

income e f f e c t  o f  an in c re a s e  in  r*  may induce more investm ent in  th e  

r i s k i e r  a s s e t ,  edu ca tio n  o f  fewer c h i ld r e n ,  i f  h ighe r  incomes dec rease  

r i s k  a v e rs io n .

The macro-economic im p l ic a t io n s  o f  t h i s  d is c u s s io n  a r e  s i g n i f i c a n t  

in  th e  c o n te x t  o f  economic growth. This model im p lie s  a change a t  l e a s t  

in  th e  form o f  sav ings  from th e  househo ld 's  v iew poin t:  from c h i ld r e n  to  

f in a n c ia l  a s s e t s  and probably  human c a p i t a l .  This i s  an in c re a s e  in  the

1 I f  economies o f  s c a le  e x i s t  w ith in  a range—enough to  o f f s e t  the  
d im in ish ing  r e t u r n s —th e  r e tu r n s  to  c h i ld re n  may in c re a s e  w ith in  t h a t  
range.

p
This p o in t  may r e l a t e  to  th e  sp ec ia l  s t a t u s  o f  th e  f i r s t  born 

son in  many c u l tu r e s .
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le v e l  o f  sav ings  from th e  macro p o in t  o f  v iew, where c h i ld r e n  a r e  not 

regarded  as a form o f  sav ings  f o r  c a p i t a l  accum ula tion . This conclusion  

holds even i f  th e  income e f f e c t  induces more consumption o f  Cj.

The E f fe c t  on F e r t i l i t y —The Borrowing Household

This d is c u s s io n  focuses  on th e  lend ing  household s in ce  lend ing  

i s  th e  common way to  t r a n s f e r  incomes in to  th e  f u tu r e .  However, t h i s  

need n o t  be th e  c a s e ,  e s p e c i a l l y  when c h i ld re n  a re  cons idered  as  a form 

o f  s e l f - in v e s tm e n t .  Some households may f in d  i t  p r o f i t a b l e  to  borrow 

in  th e  emerging f in a n c ia l  market to  f in a n c e  c u r r e n t  consumption as well 

as to  in v e s t  in  c h i l d r e n J  In t h i s  case  c h i ld re n  a re  used as a c o l l a t e r a l .

The in c re a s e  in  w ealth  induces a h ighe r  demand f o r  th e  "normal 

good" C2 . On th e  o th e r  hand, th e  p r ic e  o f  t h i s  commodity has in c re a s e d ,  

th e re b y  reducing  th e  q u a n t i ty  demanded o f  i t .  Id e n t ic a l  e f f e c t s  apply  

by d e f i n i t i o n  to  th e  der iv ed  demand f o r  c h i ld r e n .  No a p r io r i  s ta tem en t 

can be made about th e  dominant e f f e c t  on f e r t i l i t y .  An in c re a s e  in  th e  

demand f o r  c h i ld r e n  w il l  fo llow  a dominant income e f f e c t ,  i f  t h a t  does 

no t  induce more investm ent in t h e i r  educa tion  as  a consequence o f  d ecreas ing  

r i s k  a v e r s io n .

The same argument fo llo w s  concerning th e  e f f e c t  on f e r t i l i t y  o f  

a change in  th e  market d isco u n t  r a t e .  However, i t  i s  c l e a r  t h a t  an 

in c re a s e  in  t h i s  r a t e  i s  l i k e l y  to  co n v er t  th e  borrowing household in to

^Whether a p a r t i c u l a r  household i s  borrowing o r  lend ing  a t  a given 
m arket r a t e  depends on t h a t  h o u seh o ld 's  time p re fe re n c e s  s e t ,  and on I t s  
own In te r tem p o ra l  t ran s fo rm a tio n  o p p o r tu n i t i e s .  For a n a l y t i c a l  pu rposes ,  
the  d is c u s s io n  assumes a homogeneous p re fe ren c e  s e t  a c ro s s  households.
Hence, lend ing  o r  borrowing 1s determined by v a r i a b le  In te r tem p o ra l  
t r a n s fo rm a t io n  o p p o r tu n i t i e s .
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a lend ing  one. This c a s e ,  which i s  p l a u s i b l e ,  w i l l  have a d e t e r r e n t  

e f f e c t  on f e r t i l i t y ,  as o u t l in e d  b e fo re .
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VII. WELFARE AND POLICY IMPLICATIONS

P o l ic ie s  to  induce l e s s  f e r t i l i t y  a re  common in  numerous develop ing  

economies.^ These p o l i c i e s  have been d i r e c te d  p r im a r i ly  toward fam ily  

p lanning  and were m otivated  by budgetary  c o n s id e ra t io n s  as well as  th e  

b e l i e f  t h a t  fam ily  p lanning  i s  th e  s o lu t io n  to  high f e r t i l i t y  r a t e s .

C le a r ly ,  some observed f e r t i l i t y  i s  due to  c o s t l y  methods o f  

c o n t ra c e p t io n ,  e s p e c i a l l y  in  develop ing  a r e a s .  However, t h i s  model 

a s s e r t s  t h a t  high observed f e r t i l i t y  i s  caused by a c a p i ta l  market 

f a i l u r e  to  p rov ide  o th e r  sav ings o p p o r tu n i t ie s  f o r  o ld  age in  a 

t r a d i t i o n a l  a g r i c u l t u r a l  environm ent. The fo llow ing  d isc u s s io n  u t i l i z e s  

the  model to  d e r iv e  th e  im p l ic a t io n s  o f  a common p o l ic y  p r in c i p l e  to  

induce fam ily  p lanning  by m a te r ia l  in c e n t iv e s .  This p r in c ip le  i s  compared 

to  o ld  age pension programs. The b a s ic  conc lu sions  o f  t h i s  c h ap te r  depend 

on th e  s p e c i f i c  assum ptions made about th e  f in a n c ia l  m arket.

W elfare Im p l ica t io n s  o f  Family Planning

The model i s  based on no tion  t h a t  th e  p a re n ts  maximize t h e i r  

w e lfa re  from l i f e t i m e  a l l o c a t i o n  o f  consumption v ia  f e r t i l i t y  d e c i s io n s .

I t  p r e d ic t s  t h a t  inducing l e s s  f e r t i l i t y  may r e q u i r e  r e l a t i v e l y  la rg e  

compensations to  th e  p a re n ts  o r  o th e rw ise ,  may impose a lo s s  in  th e  p a r e n t s '

Dorothy Nortman, "P opu la tion  and Family P lanning Programs: A 
fac tbook ,"  Reports on P opu la tion  and Family P lann ing ,  no. 2 (The P opu la tion  
Council o f  New York, December 1974).
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w e lfa re .  I t  does no t  p r e d ic t  an in c re a s e  1n savings as a r e s u l t  o f  an 

induced d ec rease  in  f e r t i l i t y ,  g iven the  underdeveloped c a p i ta l  m arket.

This p a r t i c u l a r  conclusion  may b r ing  th e  economic v a l i d i t y  o f  th e  fam ily  

p lanning  program in to  q u e s t io n .

A p o l ic y  t h a t  would make i t  mandatory to  have fewer c h i ld re n  

than  th e  optimum number, N0  ( f ig u r e  1 ) ,  w i l l  reduce th e  p a r e n t s '  w e lfa re  

under any regim e, r e g a rd le s s  o f  th e  s t r u c t u r e  o f  th e  c a p i t a l  m arket.  A 

l e s s  h y p o th e t ic a l  case  i s  where p a re n ts  a re  o f fe re d  a p r i c e  f o r  each un­

born c h i ld  below NQ. In t h i s  c a s e ,  th e  p a re n ts  can " s e l l "  any amount o f  

c h i ld re n  (NQ -  N-j) f o r  a c o n s ta n t  premium Pr  in terms o f  c u r re n t  consumption.^ 

The revenue from t h i s  t r a d e  Pr  (N0  -  N]) should be h ighe r  than t h e i r  own 

" tra d e "  o p p o r tu n i t i e s  as in d ic a te d  by p o in t  H in f ig u r e  6 . The p a r e n t s '  

n e t  gain  JR during  T-j from t h i s  t r a d e  i s  t r a n s f e r r e d  in to  J ' H ' ,  In quadrant 

I I I ,  and p rov ides  them w ith  h ighe r  consumption o p p o r tu n i t ie s  in  T-j bu t 

l e s s  in  T2 , because c h i ld re n  a re  th e  only  means o f  sav in g s ;  th e r e f o r e ,  the  

p a re n ts  have no means to  in c re a s e  th e  le v e l  o f  t h e i r  s av in g s .

The re q u ire d  compensation to  m a in ta in  the  p a r e n t s '  leve l  o f  

w e lfa re  depends on the  s u b je c t iv e  r a t e  o f  s u b s t i t u t i o n  between and C2 , 

o r  the  p a r e n t s '  time p re fe re n c e .  The lower th e  two a r e ,  th e  h ighe r  should 

be th e  le v e l  o f  compensation JR. Given t h a t  people a re  concerned w ith  

t h e i r  o ld  age incomes, th e  marginal r a t e  o f  s u b je c t iv e  s u b s t i t u t i o n s  

between and C2  w i l l  probably depend, among o th e r  th in g s ,  on th e  

a v a i l a b l e  so c ia l  w e lfa re  system f o r  th e  aged. I t  i s  r e a l i s t i c  to  assume 

t h a t  th e  l e s s  developed t h i s  system , th e  lower th e  r a t e  o f  s u b je c t iv e

C le a r ly ,  th e  p a re n ts  can " e x p lo i t"  th e  system under th e se  s im p l i f ie d  
assum ptions s in c e  Ng i s  unknown to  th e  a u t h o r i t i e s .
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s u b s t i t u t i o n  between C1 and C2 , c e t e r i s  p a r ib u s .  This im plies  t h a t  the  

compensations re q u ire d  to  Induce le s s  f e r t i l i t y  may approach i n f i n i t y ,  

given th e  underdeveloped c a p i t a l  m arket and th e  lack  o f  i n s t i t u t i o n a l  

arrangem ents f o r  the  aged . Furtherm ore , when such programs a r e  under­

ta k e n ,  t o t a l  sav ings in  th e  system w il l  d rop , c e t e r i s  p a r ib u s .  These 

arguments may o f f e r  one e x p lan a t io n  o f  th e  nondramatic changes in  f e r t i l i t y  

b eh av io r ,  and th e  presumed consequences, due to  var io u s  fam ily  planning 

programs in  developing economies.^

The E f fe c t  o f  T ran s fe r  Payments during  T-j and T2

M ateria l  in c e n t iv e s  to  fecund couples to  be advised  abou t b i r t h  

co n tro l  methods can be cons idered  as t r a n s f e r  payments to  p a re n ts  during 

T-j. These may enable  th e  p a ren ts  to  co n tro l  the  number o f  c h i ld re n  they  

have, bu t  may no t modify th e  d e s i r e d  number o f  o f f s p r in g s .  On th e  

c o n t ra ry ,  th e  model p r e d ic t s  t h a t  th e  demand f o r  c h i ld re n  in c r e a s e s . 2

A t r a n s f e r  payment o f  t h i s  n a tu re  w i l l  r e s u l t  in  a h ig h e r  income 

in T-|. This w i l l  n e c e s s a r i ly  in c re a s e  the  demand f o r  c h i ld r e n ,  c e t e r i s  

p a r ib u s ,  as long as th e  p a ren ts  wish to  t r a n s f e r  p a r t  o f  th e  in c re a se  

in  c u r r e n t  w ealth  in to  th e  fu tu r e  by an in c re a s e  in  the  demand f o r  C2 .

In t h i s  c o n te x t ,  th e  Chinese (Mainland) experience  may be o f  
i n t e r e s t .  The Communist system p rov ides  o ld  age s e c u r i t y  as a m a tte r  o f  
d e f i n i t i o n .  This may be an im portan t f a c t o r  in  ex p la in in g  the  observed 
d e c l in e  in  f e r t i l i t y  in  China as  opposed to  neighboring  In d ia .  On 
popu la tion  t re n d s  1n China: Pi-Chao Chen, "C h ina 's  Population  Program a t  
Grass Root L eve l ,"  S tu d ie s  in  Family P lann ing , Vol. 4 ,  No. 8 . ,  August 1973.

2
I t  i s  hard to  t e l l  a p r io r i  what w i l l  happen to  observed f e r t i l i t y .  

Although th e r e  i s  the  in c e n t iv e  to  In c re a se  f e r t i l i t y ,  th e  f a c t  th a t  
f e r t i l i t y  i s  c o n t in g en t  on more c o n tro l  may reduce the  number o f  unwanted 
c h i ld r e n ,  a t  l e a s t  in  th e  s h o r t - ru n .  This may be one p o s s ib le  ex p lan a tio n  
o f  th e  c o n tro v e rsy  about th e  success  o f  such programs.
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The o p p o s ite  r e s u l t  i s  p re d ic te d  1f th e  t r a n s f e r  i s  g iven in  T^, as 

p re d ic te d  by th e  e f f e c t s  o f  In c re a s in g  Yg under co n d i t io n s  o f  c e r t a i n t y  

and u n c e r t a in ty .  In th e  l a t t e r  c a s e ,  j u s t  th e  assu rance  o f  a c e r t a in  

le v e l  o f  Y2  reduces  th e  demand f o r  c h i ld r e n .

Old Age B e n e f i ts  Financed by Taxes

The common i n s t i t u t i o n a l  scheme i s  where th e  b e n e f i t s  paid  out 

during  per iod  T^  a re  f inanced  by ta x in g  th e  p o te n t ia l  b e n e f i c i a r i e s '  

incomes ( th e  p a r e n ts )  du ring  T ^  This has e f f e c t s  on f e r t i l i t y  t h a t  a re  

d i f f e r e n t  from th e  e f f e c t s  produced by o ld  age b e n e f i t s  (Y^) .

The tax  produces opposing p r ic e  and income e f f e c t s .  The p r ic e  

e f f e c t s  fo llow  because the  ta x  d is c r im in a te s  between market and non- 

market a c t i v i t i e s ,  th e  p roduc tion  o f  income and o f  c h i ld r e n ,  r e s p e c t iv e ly .  

The tax  reduces th e  marginal p ro d u c t iv i ty  o f  th e  m o th e r 's  time in  

producing income by a f a c t o r  e q u iv a le n t  to  the  tax  r a t e .  This w il l  

cause a s h i f t  o f  p a r t  o f  her  p ro d u c tiv e  time in to  p roduc tion  o f  c h i ld re n  

and lower t h e i r  shadow p r i c e .  Thus, the  ta x  c a r r i e s  a p r o - f e r t i l i t y  p r ic e  

e f f e c t .  This e f f e c t  i s  i n t e n s i f i e d  when the  tax  system p rov ides  allow ances 

f o r  c h i ld r e n .  These allow ances a re  a c t u a l l y  an a d d i t io n a l  "premium" to  

any f a c to r s  used in  th e  c h i ld  p ro d u c tio n .  The income e f f e c t s  o f  th e  tax  

on f e r t i l i t y  a r e  n e g a t iv e ,  as i s  th e  e f f e c t  o f  the  pension programs per 

s e .
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V III .  INTRODUCTION TO THE 
STATISTICAL ANALYSIS

The th e o r e t i c a l  d is c u s s io n  produced th e se  t e s t a b l e  hypotheses:

1. An in c re a s e  in  income (pure income e f f e c t )  
during  th e  rep ro d u c t iv e  p a r t  o f  th e  p a r e n t s '  
l i f e  cy c le  in c re a s e s  th e  demand f o r  c h i ld r e n .

2. An in c re a s e  in  a n t i c ip a te d  (expected) income 
during  r e t i r e m e n t  reduces the  demand f o r  
c h i ld r e n .

3. The development o f  i n s t i t u t i o n s  t h a t  secu re  
income f o r  o ld  age reduce d e s i r e d  f e r t i l i t y .
The e f f e c t  i s  expected  to  be enforced  when 
th e se  i n s t i t u t i o n s  a re  f inanced  by tax ing  
income du ring  the  re p ro d u c t iv e  p a r t  o f  th e  
p a r e n t s '  l i f e  c y c le .

4. The extended fa m i ly ,  one w ith  more female 
r e l a t i v e s  in  p a r t i c u l a r ,  may invo lve  a 
n e g a t iv e  income but a p o s i t i v e  p r ic e  e f f e c t  
on the  demand f o r  c h i ld r e n .

5. Lower c h i ld  (age s p e c i f i c )  m o r t a l i ty  r a t e s  
a re  l i k e l y  to  reduce f e r t i l i t y .  The c r i t i c a l  
param eter i s  the  demand e l a s t i c i t y  f o r  c h i ld  
s e rv ic e s  ( s u r v iv o r s ) .  I f  i t  i s  g r e a t e r  than 
| 1 | f e r t i l i t y  w i l l  in c re a s e .

6 . Reducing th e  r e l a t i v e  c o s t s  o f  educa tion  and 
h e a l th  s e rv ic e s  may reduce d e s i re d  f e r t i l i t y .

The em p ir ica l t e s t i n g  o f  th e se  hypotheses c a l l s  f o r  c e r t a in  d a ta  

requ irem en ts .  F i r s t ,  households t h a t  a r e  b e l iev ed  to  make t h e i r  f e r t i l i t y  

d e c is io n s  in  a t r a d i t i o n a l  a g r i c u l t u r a l  environm ent, c h a ra c te r iz e d  by 

l im i te d  in te r tem p o ra l  investm ent o p p o r tu n i t i e s ,  must be i d e n t i f i e d .

Second, f e r t i l i t y  must be measured p ro p e r ly .  The model i t s e l f  i s  

s p e c i f i e d  in  a s t a t i c  framework, us ing  th e  unobservable  concept o f  

" d es ired  f e r t i l i t y . "  For em p ir ica l pu rposes ,  completed f e r t i l i t y  may 

be th e  b e s t  proxy f o r  d e s i re d  f e r t i l i t y .  However, s in ce  f e r t i l i t y  i s  

a l i f e  cyc le  phenomenon, th e  marginal b i r t h  can be r e l a te d  to  th e
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same s e t  o f  e x p lan a to ry  v a r i a b le s  t h a t  i s  b e l iev ed  to  determ ine completed 

f e r t i l i t y ;  in  p a r t i c u l a r ,  when d a ta  do no t  p rov ide  f o r  th e  b e s t  proxy. 

Another d a ta  requ irem ent i s  a complete socio-economic p ic tu r e  and h i s to r y  

o f  th e  households; however, th e  forthcom ing em p ir ica l d is c u s s io n  i s  based 

on d a ta  t h a t  d e v ia te  from t h i s  l a s t  requ irem en t.  Hence, th e  d is c u s s io n  

i s  s u b je c t  to  c e r t a i n  b ia s e s ,  which w il l  be d is c u sse d .

The f in d in g s  support some o f  th e  hypotheses o u t l in e d .  Income has 

a p o s i t i v e  e f f e c t  on f e r t i l i t y .  E stim ating  the  e f f e c t  o f  t h i s  v a r ia b le  

was p rob lem atic  because o f  th e  ev idence t h a t  c h i ld re n  c o n t r ib u te  to  fam ily  

income a t  r e l a t i v e l y  e a r ly  ages .  Households t h a t  re c e iv e  income from 

sources  t h a t  a re  r e l a t i v e l y  s t a b l e  over space and time tend  to  have 

fewer c h i ld r e n .

E ld e r ly  persons in th e  households do no t  account f o r  v a r i a t io n  

in  income. Hence, i t  i s  very  l i k e l y  t h a t  t h e i r  c h i ld re n  support them.

The p resence o f  e l d e r ly  fem ale r e l a t i v e s  in  th e  household has a p o s i t i v e  

e f f e c t  on f e r t i l i t y .  M other 's  educa tion  seems to  have th e  same e f f e c t ,  

in  an environment where fem a le s '  edu ca tio n  i s  n e g a t iv e ly  c o r r e l a te d  to  

t h e i r  la b o r  fo rc e  p a r t i c i p a t i o n .

The h ouseho ld 's  s to ck  o f  f in a n c ia l  a s s e t s ,  in p a r t i c u l a r ,  i s  

n e g a t iv e ly  r e l a t e d  to  the  " s tock"  o f  younger c h i ld re n  who a re  a t  home.

The r e l a t i o n s h ip  re v e rs e s  as  c h i ld re n  grow up. While t h i s  may be 

c o n s i s t e n t  w ith  th e  hypo thesis  t h a t  th e  two " a s s e t s "  a re  s u b s t i t u t e s ,  

i t  may a l s o  r e f l e c t  r e g u la r  sav ings  behav ior  in  t h i s  s e t t i n g .

I t  i s  e v id e n t  t h a t  c h i l d r e n 's  educa tion  i s  a p o s i t i v e  fu n c t io n  

o f  p a r e n t s '  income and ed u ca tio n .  The r e s u l t s  sugges t t h a t  th e  pa ren ts  

d i s c r im in a te  a g a in s t  the ed uca tion  o f  d a u g h te rs .  Furtherm ore , th e re  

seems to  be l e s s  in c e n t iv e  to  r e p la c e  d a u g h te r s ,  in  regimes o f  high 

c h i ld  m o r t a l i t y ,  than  to  r e p la c e  sons. The ev idence t h a t  the  p a ren ts
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Table 1

General Socio-Economic 
Indicators fo r the Two Villages

VILLAGE
Indicator Ankodla Naurangdeshar

Population: 1,718 1,807

Females 15-44 
Children 0-14

404
682

341
873

Households: 298 291

Extended: 131 125

Income:

Per Household 
(1n Rupees)

% from A griculture

4,836

75.38

4,695

83.40

Education:
Males Females Males Females

% L itera te 77.70 66.49 36.50 4.70
Mean years of 
schooling of 
l i te ra te s

4.8 3.9 4.8 3.9

% Children 
6-14 1n 
school

71 27

*
Assets

Value of land 
per household 

(Rupees)
21,412 38,432

Value of 
financial 
assets per 
household 

(Rupees)
2,143 2,302

t  of Gold and 
jewelry of 
financial 
assets 50.2 52.3

*Based on the data th a t do not Include the e n tire  population 
of households; but the ones Included 1n s ta t i s t i c a l  analysis (discus­
sion forthcoming).
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r e p la c e  c h i ld re n  who d ied  In d ic a te s  t h a t  th e  demand f o r  c h i ld  s e rv ic e s  

i s  I n e l a s t i c .

The Data

The em pirica l d is c u s s io n  i s  based on c r o s s - s e c t io n a l  household 

surveys o f  two Indian v i l l a g e s :  Naurangdeshar (N .D .) ,  in  th e  d i s t r i c t

o f  R a jas th an ,  and Ankodia, in  th e  G u jara t  d i s t r i c t .  The e n t i r e  popu la tions  

o f  th e  two v i l l a g e s  were surveyed , the  form er during  1968-69 and the  

l a t t e r  during  1967-68J

Some major com parative c h a r a c t e r i s t i c s  o f  th e  v i l l a g e s  a re  rep o r te d  

in  t a b l e  1. The two communities a re  a g r i c u l t u r a l .  The share  o f  a g r i c u l tu r e  

in  t o t a l  income i s  somewhat sm a lle r  in  Ankodia, which i s  more developed , 

p r im a r i ly  because o f  th e  development o f  small s c a le  in d u s t ry .  The most 

s i g n i f i c a n t  d i f f e r e n c e  between th e  two i s  in  th e  edu ca tio n a l  s t a t u s  o f  

th e  p o p u la t io n s .  The com position o f  a s s e t  ho ld ings  p o in t  ou t th e  l im i te d  

investm ent o p p o r tu n i t ie s  f o r  modern f in a n c ia l  a s s e t s .  The fo llow ing  i s  

a f i r s t - h a n d  d e s c r ip t io n  o f  th e se  c o n d i t io n s :

. . .For in s ta n c e ,  forms o f  investm ents  l i k e  
small sav ings  which inc lu d e  po s t  o f f i c e  savings 
bank d e p o s i t s ,  p r iz e  bonds, e t c . ,  and o th e r  
Government s e c u r i t i e s  were no t popu la r .  The 
idea  o f  l i f e  in su ran ce  had p e rc o la te d  to  only  
an i n s i g n i f i c a n t  number o f  v i l l a g e r s ,  m ostly  
among those  in  government s e rv ic e  . . .Thus, 
on account o f  la ck  o f  a l t e r n a t i v e  investm ent 
channels  coupled w ith  th e  c o n s id e ra t io n s  o f

  --------------------
'F o r  e x te n s iv e  s t a t i s t i c a l  summary r e p o r t s  on th e  v i l l a g e s ,  see: 

R.M. P a t e l , Ankodia: Change in  Economic L ife  in  a Tobacco V il lag e  (Agro- 
Economlc Research C en te r ,  Sadar Pate  U n iv e r s i ty ,  Vallabh Vidyanagar, 
1970); and D.M. Brahmbhatt, Naurangdeshar: Impact o f  I r r i g a t i o n  on a 
Rajasthan  Canal V il la g e  (Agro-Economic Research C en te r ,  1 9 /4 ) .
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Table 2

D is t r ib u t io n  o f  M ult1generat1onal Extended Households 
by th e  Age o f  th e  E ld e s t  P a ren t  o r  R e la t iv e  

1n th e  Household and G enera tiona l R e la t io n sh ip  
to  th e  Head o f  th e  Household

VILLAGE

G enerational 
R e la t io n sh ip  o f  
Head o f  the  
Household______

Head o f  Household -  
L iving w ith  a P a ren t  
o r  R e l a t i v e  (1)

Head o f  Household -  
a P a re n t  l i v in g  
w ith  Married 
C h i l d r e n --------------  (2)

Total

ANKODIA 
Age o f  E lder  P a ren t  

o r  R e la t iv e  
50 and Below 
above 50 Total 

( 1) ( 2)

37 2 1 58

50 17 67

87 38 125

NAURANGDESHAR 
Age o f  E ld e r  P a ren t  

o r  R e la t iv e  
50 and Below 
above 50 T otal

(1) (2)

39 3 42

46 1 2 58
amm mm •mmm

85 15 1 0 0
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so c ia l  p r e s t i g e  and t r a d i t i o n a l  v a lu e s ,  
people g e n e ra l ly  in v e s te d  t h e i r  money 
in  gold and s i l v e r  ornaments and je w e l ry .  1

The j o i n t  o r  extended household i s  a dominant socio-economic 

i n s t i t u t i o n  in  both v i l l a g e s .  The d i s t r i b u t i o n  o f  m u l t i -g e n e ra t io n a l  

j o i n t  households , i . e . ,  m arried  couples  o r  widowed persons o f  a t  l e a s t  

two g en e ra t io n s  l iv in g  to g e th e r ,  i s  r e p o r te d  in  t a b le  2. The households 

a re  c l a s s i f i e d  by th e  assumed r e l a t i o n s h ip  o f  su p p o r t  and the  age o f  th e  

o ld e r  g en era tio n  in  th e  household. The i l l u s t r a t e d  r e la t io n s h ip s  in  the  

t a b le  suppo rt th e  a s s e r t io n  t h a t  th e  o ld e r  g e n e ra t io n  i s  supported by th e  

younger one. The f i r s t  row in  th e  t a b l e  seems to  in d ic a te  c h i ld re n  

supporting  t h e i r  p a ren ts  o r  r e l a t i v e s .  The second row shows p a ren ts  

l iv in g  w ith  married c h i ld r e n ;  th e  f a t h e r  m a in ta in s  th e  s ta tu s  o f  "head" 

as long as he l i v e s ,  though he i s  l i k e l y  to  be supported  by h is  c h i ld r e n .  

Only n ine  households in  Ankodia and one in  N.D. c o n s i s t  o f  persons 50 

yea rs  o ld  o r  more l iv in g  a lo n e .

The data  f o r  th e  re g re s s io n  a n a ly s i s  a re  o f  mixed q u a l i t y ,  

e s p e c i a l l y  the  dependent v a r i a b le .  The d a ta  from Ankodia inc lude  the  

number o f  c h i ld re n  ever born (NCB), th e  number o f  c h i ld re n  a l iv e  (NCA), 

and the  number o f  c h i ld re n  a t  home (NCH), a c ro s s  a l l  age co h o r ts .  The 

da ta  from N.D. provide only th e  number o f  c h i ld r e n  a t  home. The da ta  

from Ankodia allow f o r  th e  s e le c t io n  o f  fem ales over age 49 who completed 

f e r t i l i t y ;  however, t h i s  procedure was not fo llow ed because o f  th e  l im ite d  

degrees o f  freedom, and because most o f  th e se  women were l iv in g  with 

m arried  c h i ld r e n ,  in  a socio-economic environment t h a t  i s  be lieved  to

^M.L. Bhat, Naurangdeshar, A V il la g e  in  Rajas than  Canal Zone 
(Agro-Economic Research C en te r ,  VaTlabh V iayanagar, 1964), p. 226.
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d i f f e r  from th e  one u nderly ing  t h e i r  f e r t i l i t y  d e c i s io n s .

A b a s ic  problem was to  e s t a b l i s h  a u n i t  o f  o b se rv a t io n  1n an 

environment o f  extended households . The r u l e  was to  a s s o c ia t e  In d iv id u a l  

co u p le s ,  p r e f e r a b ly  1 n c h i ld -b e a r in g  a g e s ,  to  an observed socio-economic 

environment t h a t  1s assumed to  u n d e r l ie  t h e i r  f e r t i l i t y  d e c i s io n s .  In 

th e  case  o f  N .D., th e  a d d i t io n a l  problem was to  minimize th e  downward 

b ia s  In the  a v a i l a b l e  dependent v a r ia b le  NCH, s in c e  some o f  th e  c h i ld re n  

born most l i k e l y  m igra ted  o r  d ie d .  S1xty-two households were d e le te d  

from th e  o r ig in a l  N.D. d a ta  f o r  one o f  th e  fo llow ing  r e a so n s :^

(a)  No c h i ld r e n  were re p o r te d  l i v in g  1n
th e  household .

(b) The gap between th e  re p o r te d  age o f  
th e  e l d e s t  c h i ld  home and th e  d u ra t io n  
o f  p a re n t  m arriage  exceeded 15 y e a r s .

(c )  More than  one fam ily  o f  th e  same age
group shared  th e  same house and o th e r
economic endowments.

(d) Widowers and widows.

(e) S in g le s  (n o t  m a rr ie d ) .

( f )  I n c o n s i s te n t  and m iss ing  d a t a .

S ev en ty -s ix  households were d e le te d  from Ankodia f o r  reasons  (c )  -  ( f ) .

For each o b se rv a t io n  Included  1n th e  s t a t i s t i c a l  a n a l y s i s ,  th e  

d a ta  a re  the  ag e ,  s e x ,  and ed u ca t io n  o f  each household member, as  well as

th e  h o u seh o ld 's  Income by s o u rc e s ,  a s s e t  h o ld in g s ,  and th e  h ouseho ld 's

V o r  a d e t a i l e d  d i s t r i b u t i o n ,  see  appendix E. The s e le c t io n  
procedure used f o r  N.D. when a p p l ie d  to  Ankodia produces a simple 
c o r r e l a t i o n  o f  .825 between NCA and NCH, which I n d ic a te s  th e  b ia s  o f  
th e  N.D. d a ta .
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c a s te  schedule .^

S p e c i f i c a t io n  o f  th e  E stim ation  Procedure

The e s t im a t io n  procedure i s  based on an Ordinary L east Squares 

(OLS) re g re s s io n  a n a ly s i s  o f  th e  e q u a t io n :

Yj  = ao + 6 i Ln( D uratlon M arr iage )j

M

+ 2  8 1 Xi j  + Uj ( j  = 1 . . . n ) ,
i = 2

where Y i s  e i t h e r  NCB o r  NCH, w ith  th e  corresponding  values  f o r  boys, NBB, 

NBH, and g i r l s ,  N6 B, NGH. 2  The fu n c t io n a l  form and th e  v e c to r  {X.} were
J

e s ta b l i s h e d  by a p r io r i  t h e o r e t i c a l  c o n s id e ra t io n s  and the  e s t im a te s  

them selves .  Some v a r ia b le s  s i g n i f i c a n t  to  th e  a n a l y s i s ,  f o r  example, 

land ho ld ing  and f in a n c ia l  a s s e t s ,  a r e  inc luded  in  th e  re p o r te d  equations
3

even though they  a re  s t a t i s t i c a l l y  i n s i g n i f i c a n t .

C le a r ly ,  th e  use o f  OLS to  determ ine one a sp e c t  o f  th e  househo ld 's  

b eh av io r ,  w hile  using  o th e rs  as r e g r e s s o r s ,  may lead  to  in c o n s i s t e n t

  --------------------
For means and s tan d a rd  d e v ia t io n s  o f  inc luded  v a r i a b le s ,  see 

appendix F.

2
P a r t  o f  th e  dependent v a r ia b le  i s  inc luded  as an independent 

v a r i a b le ,  when NCB i s  used as a reg ressan d  and number o f  c h i ld re n  died 
(NCD) as a r e g re s s o r .  The im p l ic a t io n  o f  t h i s  procedure i s  d iscu ssed  
Chapter XII.

3
"C as te ,"  a s i g n i f i c a n t  v a r ia b le  in  th e  Ind ian  environm ent, was 

d e le te d  because s t a t i s t i c a l  i n s ig n i f i c a n c e .  Some s tu d ie s  e x p la in  v a r ia t io n  
in  f e r t i l i t y  by " c a s te "  s c h e d u le s ,  bu t  a c t u a l l y  a t t r i b u t e  th e  d i f f e r e n t i a l s  
to  income and e d u c a t io n ,  which a re  inc luded  e x p l i c i t l y  in  t h i s  d is c u s s io n .  
Richard Anker, The E f fe c t  o f  Group Level V ariab les  on F e r t i l i t y  in  a Rural 
Indian  Sample, ( I n te r n a t io n a l  Labor O rgan iza tion  Working Paper, Geneve, 
1974); and J .R .  R e l e , " F e r t i l i t y  D i f f e r e n t i a l s  in  In d ia ,  Evidence from a 
Rural Background," The Milbank Memorial Fund Q u a r te r ly  41, no. 2 . (A pril 
1963).
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e s t im a te s .  The r e l a t i o n s h ip s  among th e  v a r i a b le s  a re  s im ultaneous and 

belong to  a more com plica ted  s t r u c t u r a l  system. The q u a l i t y  o f  the  

d a t a ,  however, d id  no t perm it th e  use o f  more e la b o r a te  s t a t i s t i c a l  

te ch n iq u es .  In s ig h t  in to  p o s s ib le  b ia s e s  because o f  sim ultaneous 

r e l a t io n s h ip s  1s gained by app ly ing  OLS to  sub-groups with b ia se s  t h a t  

a re  be lieved  to  be minimal.

The L ife-C ycle  E ffe c ts

The v a r ia b le  t h a t  accounts  f o r  n a tu ra l  l i f e  cyc le  e f f e c t s  on 

f e r t i l i t y  i s  th e  n a tu ra l  lo g a ri th m  o f  th e  d u ra t io n  o f  (m o th e r 's )  m a r r i a g e J  

I t  i s  viewed as a measure o f  y e a rs  o f  exposure to  th e  r i s k  o f  having 

c h i ld r e n .  D uration o f  m arriage  i s  de f ined  as the  d i f f e r e n c e  between th e  

m o th e r 's  age a t  the  tim e o f  th e  survey and her  age a t  th e  time o f  m arriage  

minus y e a rs  o f  m arriage b e fo re  age 12 and a f t e r  49 . 2

N a tu ra l ly ,  "d u ra tio n  o f  m arriage"  produces a p o s i t i v e  e f f e c t  

on f e r t i l i t y  and i t  i s  a l s o  s t a t i s t i c a l l y  the  most s i g n i f i c a n t  v a r i a b l e ,  

as rep o r te d  in  t a b le  3 and subsequent t a b l e s .  This v a r i a b l e ,  however, 

may in c o rp o ra te  a d d i t io n a l  e f f e c t s .  M other 's  ag e ,  which i s  inc luded  in

  --------------------
This fu n c t io n a l  form assumes t h a t  th e  tim ing  o f  c h i ld re n  i s  

co n cen tra ted  a t  e a r l i e r  s ta g e s  o f  m arriage (young age c o h o r t s ) ,  which 
may not be t r u e  in t h i s  s e t t i n g .  I t  was t e s t e d  a g a in s t  th e  l i n e a r  
form and provided a b e t t e r  f i t .

2 In th e  case  o f  Ankodia, "years  o f  s t e r i l i t y "  were a l s o  
s u b t r a c te d .
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Tabla 3

E agresslae C oafficlaota  w ith  Be. a f  Children | M  (K B ); Mo. • (  Bays f e w  (DM) 
aad B p . • (  C lrla  Ibm  O W ) ae P f  l i w t  Variables for  B.D. 
o f  With Mo. o f  Children i o n  (K t> ; Be. o f  Bays k n  ffn)

• d  k .  o f  C lrla Born (K B) oa Dependant Variables for  tak od li

Matbag, a Bdncatlan Father's Education  Im m  f w a  Other F— la
Occupation k o k t r  o f  la  the j  7a lae •  F

I I  (Deration L ltoraca Bo. o f  Tra. L itera te  Bo. o f  Tra. Service ta e k ll le d  S k illed  C h ill.  Pled Bauai Bor Ago (Ago) Ih lae r ir a a tU l  B (d ^ r e e e  o f
Ign etlen  V illago  Variable Ceoataot o f  Narrlogo) (-1 )  o f  School ( • ! )  o f  School (-1 ) A griculture Occupation Occupation (-1 ) o f  land Aeeete freedan)

1.03067 
(S .337)

0.5*235 
( 4 . IB*)

0.4SS31
(3.776)

1.49499
(7.434)

0.59661
(4.5*7)

0.7859*
(5.356)

1.49073
(7.434)

1.60305
(1.295)

•0.15076
(-0 .330)

-0.25902
(-0 .6*9)

0.10027 
( 0 .272)

0.479S7 
( 1 .7*2)

0.13665 
( 0 .749)

0.29624 
( 1.4S2)

0.30069  
( 1.065)

0.10069
(1.787)

-0.55634 ---------
(-2 .134)

-0.42963 ............
(-1 .987)

-0.12671 ---------
(-0 . 636)

— ------ 0.09749
(1.009)

-0.33491 ............
(-1 .105)

-1.02932
(-2 .005)

•0.77046
(-1 .902)

-0.25006
(-0 .664)

0.00016
(3. 040)

0.00013
(3.076)

0.00003
(0.029)

0.00012
(2.196)

0.00000
(2 .105)

0.00004
(1 .021)

0.00010
(1.031)

-0.00005
(-0 .399)

-0.00003
(-0 .354)

- 0.00001
(-0 .130)

0.00039  
( 2 . 100)

0.00014  
( 1.143)

0.0002S 
( 1.090)

0.00047  
( 2.466)

0.00010
(2.249)

0.00014
(1.564)

0.00014
(1.037)

0.00000
(0 .055)

0.00006
(1.162)

0.00005
(1 .400)

0.00002
(0 .447)

0.00003
(0.550)

0.00401 
( 9.941)

0.97505
(12. 010)

0.90160
(10.446)

0.01615  
(10. U3)

0.00719
(10.152)

-2.40071
(-2 .167)

-1.19900
(-1 .263)

-1.20171
(-1 .444)

-1.15106
(-0 .9 3 0 )

-1.3*237
(-1 .696)

0.20600  
( 0 .319)

•1.00643
(-0 .016)

0.00036
(1.900)

0.00010
(0.707)

0.00037
(1 .733)

0.02125 
( 1.019)

0.02700 
( 1.956)

-0.00330
(-0 .351)

0.01061
( 0 .093)

-0.00203
(-0 .004)

-0.00425
(-1 .593)

0.00140  
( 0 .570)

-0.00103
(-0 .366)

-0.00192
(-0 .377)

0.00115
(0.310)

-0.00150
(-0 .300)

-0.00173
(-0 .247)

-0  00001 .36
( - 0 * 6 7 )

(-0 .363)

0.0000 ( 0.000)
0.0000 

( 0 .1*7)

-0.00001 .54
(-1 .147)

0.00001 .32
( 0 .066)

0 .0 0 0 0 0  
( 0 .214)

10.97
(11.213)

6.30
(11, 213)

3.39
(11.213)

30.3
(10,213)

23.60 
(10, 213)

22.00
(10,213)

(11,213)

44.60
( 7, 307)

B at* .-1 "Vi Im  o f  I ja l"  la  glvaa la  oalca  o f  1,000 Indian kupaea. Tha notation  "-1" below a variab le In th la  and the follow lag tab les  lad lea tagth s waa o f  d a a g  variab les, 
aad stands for tha eccwreace o f  tha event.

* t  a ta t ia e lc  la  parentheses, la  chla aad tha fo llow ing cablaa.

♦  Busbar a f  boys glad.

++ Boater a f  g lr la  d ied .
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th e  d e f i n i t i o n  of th e  v a r i a b l e ,  c a r r i e s  p o s s ib le  c o h o r t  e f f e c t s J  The

es tim a ted  c o e f f i c i e n t  may be b iased  a l s o  because th e  m o th e r 's  age a t

m arriage  i s  an endogenous v a r i a b l e .  This b ia s  i s  a p p a re n t ly  no t

s e r io u s  in  t h i s  p a r t i c u l a r  environm ent. The mean age a t  m arriage  o f  the

mother i s  14.8  in  N.D. and 13.2 in  Ankodia, w ith  corresponding  s tan d ard

d e v ia t io n s  o f  4 .2  and 6 .9 .  Hence, age a t  m arriage i s  l i k e l y  to  be

determ ined by the  m arried  co u p les '  p a r e n t s .  The c o e f f i c i e n t  i s  n e g a t iv e ly

b iased  when NCH i s  used as an independent v a r i a b l e ,  as  in  th e  case  o f

N.D., because c h i ld  m o r t a l i ty  and m ig ra tio n  a re  p o s i t i v e ly  c o r r e l a te d

w ith  m o th e r 's  age . This i s  v e r i f i e d  by th e  e s t im a ted  c o e f f i c i e n t  when

th e  number o f  g i r l s  a t  home, NGH, i s  used as  a dependent v a r i a b l e .  The

c o e f f i c i e n t ' s  le v e l  and i t s  s t a t i s t i c a l  s ig n i f i c a n c e  a re  low er,  c o n s i s te n t
2

with th e  f a c t  t h a t  daugh te rs  marry o f f  and sons s ta y  w ith  t h e i r  p a re n ts .

A p o s s ib le  c o h o r t  e f f e c t  could be e s ta b l i s h e d  accord ing  to  ages 
o f  a l l  c h i ld re n  born , by computing th e  number o f  c h i ld re n  a woman o f  age 
Af (> Aj )  had a t  age A j ,  and comparing t h i s  number to  th e  f e r t i l i t y  leve l  
o f  a woman o f  age Aj a t  th e  time o f  su rvey . However, th e se  d a ta  a re  not 
a v a i l a b l e .  A r e g re s s io n  o f  NCH born during  f i r s t  f i v e  y e a rs  o f  m arriage 
on m o th e r 's  age produced a n e g a t iv e  and s t a t i s t i c a l l y  s i g n i f i c a n t  co­
e f f i c i e n t ,  which c l e a r l y  accounts  f o r  the  b ia s  in  th e  dependent v a r ia b le  
NCH. But i t  i s  im poss ib le  to  account f o r  coh o r t  e f f e c t s ,  which a re  
concealed in t h i s  r e s u l t .

O
Other p o s s ib le  sources  of b ia se s  t h a t  r e l a t e  to  th e  v a r ia b le ?

(a)  U n d e r- rep o r t in g ,  e s p e c i a l l y  o f  c h i ld re n  who d ie d ,  i s  p o s i t i v e ly  
c o r r e l a t e d  to  th e  m o th e r 's  age , due t o  f o r g e t f u l n e s s ,  (b) A n a tu ra l  
s e le c t io n  b ia s :  women w ith  lower f e r t i l i t y  r a t e s  may l i v e  lo n g e r .
(c )  Family planning  p r a c t i c e s :  younger age c o h o r ts ,  who a re  more e f f i c i e n t  
p r a c t io n e r s  o f  fam ily  p lann ing  may have more c h i ld re n  a t  younger age 
( l e s s  spac ing )  because o f  a change in  the  r i s k  o f  having unwanted c h i ld r e n .
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IX. THE EFFECT OF INCOME

The model p r e d ic t s  a p o s i t i v e  pure income e f f e c t  on f e r t i l i t y .

The p a re n ts  a re  assumed to  t r a n s f e r  p a r t  o f  a gain  in  c u r r e n t  income 

in to  fu tu r e  consumption o p p o r tu n i t ie s  v ia  more l i v in g  c h i ld re n  ( c e t e r i s  

p a r ib u s ) .  On the  o th e r  hand, i t  p r e d ic t s  t h a t  p a ren ts  who a n t i c i p a t e  

o th e r  sources  o f  income a t  o ld  age w i l l  behave in  th e  o p p o s i te  way.

The em p ir ica l d is c u s s io n  supports  th e se  hypo theses ,  a lthough  t h e i r  

s t a t i s t i c a l  co n firm ation  was p rob lem atic  because o f  the  d a ta  and the  

p a r t i c u l a r  s e t t i n g .

The Estim ated  Income Effec t^

The e s t im a ted  c o e f f i c i e n t s  o f  income by sources  a re  p o s i t i v e ,  

as re p o r te d  in  t a b l e  3 and subsequent t a b l e s .  The v a r io u s  sources  o f  

income a re  no t m utually  e x c lu s iv e ;  t y p i c a l l y  in  an u n sp e c ia l iz e d  

a g r i c u l t u r a l  community a lm ost every household r e p o r ts  income from more 

than  one so u rce .  For each o f  the  major income so u rc e s— from a g r i c u l t u r e ,  

and from s k i l l e d  occupa tions  f o r  N.D. and u n s k i l l e d  occupa tions  f o r  

Ankodia—th e  income e f f e c t  i s  p o s i t i v e  and s t a t i s t i c a l l y  s i g n i f i c a n t .

Income from u n s k i l l e d  occupa tions  i s  s t a t i s t i c a l l y  i n s i g n i f i c a n t  in  N.D. 

where t h i s  source  o f  income i s  p r im a r i ly  a s s o c ia te d  w ith  a g r i c u l tu r a l  

l a b o r .  P a r t  o f  t h i s  g ro u p 's  income i s  most l i k e l y  in  k ind ,  which a p p a re n t ly

 1-------------------For d e f in i t i o n  o f  th e  income v a r i a b le  and sources  o f  income
see  appendix G.
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i s  s u b je c t  to  s u b s t a n t i a l  r e p o r t in g  e r r o r s J  The r e l a t i v e l y  lower 

s t a t i s t i c a l  s ig n i f i c a n c e  o f  th e  c o e f f i c i e n t  o f  "Income from s k i l l e d  

occupa tion"  f o r  Ankodia i s  a t t r i b u t e d  to  c o l i n e a r i t y  between f a t h e r ' s  

schoo ling  and "occupation  s e r v i c e s , "  which w il l  be d is c u s s e d .

U n fo r tu n a te ly ,  th e  d e f i n i t i o n  o f  income In c lu d es  the  c o n t r ib u t io n  

o f  c h i ld r e n .  In N.D., c h i ld r e n  have e a rn in g s  a t  ages as  low as 11-15, 

and in  Ankodia a t  ages 16 and above. Thus, the  v a l i d i t y  o f  the  p o s i t iv e  

income e f f e c t  may be q u e s t io n a b le  s in ce  th e  c a u s a l i t y  may in  f a c t  be 

re v e rse d .  This argument i s  supported  by the  lower l e v e l s  and s t a t i s t i c a l  

s ig n i f i c a n c e  o f  the  income c o e f f i c i e n t s  when e i t h e r  th e  number o f  g i r l s  

born (NGB) o r ,  p a r t i c u l a r l y ,  th e  number o f  g i r l s  home (NCH), i s  used as 

a dependent v a r i a b l e . 2

N ev er th e le s s ,  th e  p o s i t i v e  income e f f e c t  can be e s ta b l i s h e d  in 

two ways: running r e g re s s io n s  on households w ith  c h i ld r e n  younger in  

age than  the  s p e c i f ie d  p ro d u c tiv e  a g es ,  and observ ing  th e  e f f e c t  o f  

f a t h e r ' s  y ea rs  o f  schoo ling .  The es t im a ted  c o e f f i c i e n t s ,  which a re  

re p o r te d  in  t a b l e  4 ,  a re  based on households where th e  e l d e s t  c h i ld  

(home) i s  l e s s  than 11 f o r  N.D., and households where th»  e ld e s t  c h i ld

 1--------------------
In a s e p a ra te  r e g re s s io n  using  only  65 households who rep o r te d  

income from u n s k i l l e d  o ccu p a tio n ,  th e  p o s i t i v e  Income e f f e c t  ( t o t a l  o r  
by so u rces )  i s  e s ta b l i s h e d  w ith  c o n s id e ra b ly  h ig h e r  s t a t i s t i c a l  
s i g n i f i c a n c e .  This may in d i c a te  t h a t  th e  s t a t i s t i c a l l y  i n s i g n i f i c a n t  
r e s u l t  noted 1s a s so c ia te d  w ith  t h i s  source  o f  Income and not i t s  
r e c i p i e n t s .

2
In th e  case  o f  NGH, th e r e  i s  an apparen t s e r io u s  b ia s  1n the  

dependent v a r i a b l e ,  as  mentioned in  Chapter IX.
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Table 4

Regression Coefficient with NCB (fo r Ankodia) 
and NCH (for N.D.) as Dependent Variables, 

Including Only Families with Young Children

Equation Village
Dependent
Variable Constant

LN (Duration 
of Marriage) Income

Mother
Mother's Yrs. L itera te  

of School (*1)

Father
L ite ra te

(*1)

Occupation
Services

(■1)
Financial

Assets

Number 
of Children 

died R2

F
(degrees 
of Freedom)

1 Ankodla NCB 
(ECA less 
than 16)

-0.60932 1.25433
(5.867)

0.00009
(1.389)

0 10718 _____ -0.51831
(-0.576)

0.00011
(1.005)

0.89503
(8.846)

-.62 34.0
(6,12)(1.371)

2 Ankodia NCB 
(PM less 
than 17)

-1.4556 1.60836
(6.159)

0.00016
(1.402)

0.32928
(0.854)

-0.23561
(-0.589)

0.00003
(0.277)

0.66194
(3.510)

.62 14.1 
(6.52)

3 N.D. NCH 
(ECA less 
than 11)

-0.63742 1.24280
(5.755)

0.00008
(1.894)

.......................0.3419
(-0.908)

-0.11950
(-0.496)

-0.52018
(-1.557)

-0.00003
(-0.661)

.39 9.3
(6.87)

* Eldest c h ild 's  age
** Parents married
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i s  l e s s  than  1 6 ,and where couples have been m arried  l e s s  than  17 y e a rs  

in  A n k o d iaJ  The underly ing  assumption f o r  th e se  e s t im a te s  1s t h a t  

on ly  c h i ld r e n  a t  home c o n t r ib u te  to  household income. The cases  o f  

c h i ld re n  away from home supp o r tin g  t h e i r  p a re n ts  cannot be e s ta b l i s h e d  

w ith  the  a v a i l a b l e  d a ta .  The p o s i t i v e  income e f f e c t  i s  r e ta in e d  in  a l l  

the  e q u a t io n s ,  a lthough  th e  a b so lu te  va lues  o f  th e  c o e f f i c i e n t s  and 

t h e i r  l e v e l s  o f  s t a t i s t i c a l  s ig n i f i c a n c e  a re  lower.

" F a th e r 's  y e a rs  o f  schoo ling"  i s  a common proxy f o r  permanent 

income. The educa tion  c o e f f i c i e n t  in  equation  7 o f  t a b le  3 i s  p o s i t i v e  

and s t a t i s t i c a l l y  s i g n i f i c a n t  a t  .93 l e v e l . 2 I t  reduces ,  as  a n t i c ip a t e d ,  

the  e f f e c t s  o f  income from s k i l l e d  occupa tions  and, to  a d eg ree ,  income 

from a g r i c u l tu r e .

Some in s ig h t  can be gained from r e l a t i n g  th e  f a t h e r ' s  l i t e r a c y  

and sources  o f  income—e s p e c i a l l y  in  an environment where schoo ling  1s 

a r a th e r  d i s t i n c t  phenomenon, as in  the  v i l l a g e  o f  N.D. The dichotomous 

v a r ia b le  " l i t e r a c y , "  which c a r r i e s  th e  grouping e f f e c t s ,  has a 

s t a t i s t i c a l l y  s i g n i f i c a n t  n eg a t iv e  e f f e c t  on the  NCH in  N.D. ( t a b l e  3 ) ,  

bu t i s  om itted  from th e  Ankodia equa t ions  because o f  s t a t i s t i c a l  

in s ig n i f ic a n c e  u n le ss  a l l  sou rces  o f  income a re  agg rega ted ,  as in

  --------------------
An a t tem p t to  e s t im a te  an equa t ion  f o r  couples m arried  le s s  

than  12 y e a rs  f o r  N.D. produced i n s i g n i f i c a n t  r e s u l t s  in  s t a t i s t i c a l  
te rm s. In f a c t ,  th e  on ly  s i g n i f i c a n t  c o e f f i c i e n t  was t h a t  o f  Income, 
which was p o s i t i v e .

2
The r e s u l t  can be e s ta b l i s h e d  only  w ith  th e  Ankodia d a ta  where 

most o f  th e  f a th e r s  (72 .4  p e rc e n t)  a re  l i t e r a t e  and th e  v a r ia b le  "years  
o f  schoo ling"  i s  r a t h e r  continuous u n l ik e  th e  case  o f  N.D.
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eq u a t io n  8 .^  This e f f e c t  1n th e  case  o f  N.D. may In d ic a te  t h a t  c h i ld re n  

(sons)  o f  th e  l i t e r a t e s  v i s - a - v i s  o th e r s '  c h i ld re n  have a h ig h e r  pro­

p e n s i ty  to  le av e  home, and o p e ra te s  1n a d d i t io n  to  th e  apparen t  lower 

f e r t i l i t y  o f  l i t e r a t e s  as  a group. The two phenomena In d ic a te  t h a t  

l i t e r a t e s  r e l y  le s s  on c h i ld re n  as a means f o r  o ld  age s e c u r i t y .  Further­

more, th e  educated  people  in  th e  v i l l a g e s ,  some being government paid 

s e rv ic e  w o rk ers ,  a p p a re n t ly  have r e l a t i v e l y  s t a b l e  incomes and a v a i l a b l e  

pension programs. Hence, accord ing  to  th e  model, they  have a r e l a t i v e l y  

lower in c e n t iv e  to  have c h i ld r e n .  This argument i s  a l s o  supported  by 

th e  n e g a t iv e  c o e f f i c i e n t  o f  th e  "occupation s e rv ic e s "  ( t a b l e  3 )—a 

v a r ia b le  r e p re s e n t in g  people  working in  s e rv ic e s  in c lu d in g  uneducated 

persons ( i . e . ,  th e  school j a n i t o r ) .  The mere e x is te n c e  o f  human c a p i t a l  

g e n e ra l ly  i n d i c a te s  a prolonged ea rn in g s  c a p a c i ty  over o n e 's  l i f e  c y c le ,  

compared w ith  phys ica l  l a b o r ,  and may s tand  f o r  a r e l a t i v e l y  h ighe r  r a t e  

o f  r e tu r n  on non-human c a p i t a l .

Those w ith  incomes from s k i l l e d  occupa tions  a re  more l i k e l y  than  

o th e rs  to  have a consumption motive in  t h e i r  f e r t i l i t y  b eh av io r .  They 

a re  l e s s  in c l in e d  to  have c h i ld r e n  as s u b s t i t u t e s  f o r  h ired  la b o r ,  and 

as sou rces  o f  f u tu r e  income. This may be th e  reason  f o r  th e  low marginal 

e f f e c t  o f  income from t h i s  source  f o r  N.D., and i t s  i n s i g n i f i c a n t  e f f e c t ,

^The o p p o s i te  e f f e c t s  o f  l i t e r a c y  versus  y e a rs  o f  schoo ling  a re  
c o n s i s t e n t ,  c o n s id e r in g  th e  apparen t n o n - l in e a r  e f f e c t  sch o o lin g .  In 
the  r e g re s s io n  only  on households w ith  l i t e r a t e  f a t h e r s ,  schoo ling  tends 
to  have a U-shaped e f f e c t ,  bu t  w ith  r e l a t i v e l y  few o b se rv a t io n s  a t  th e  
lower l e v e l s  o f  s ch o o lin g .  Hence th e  p o s i t i v e  e f f e c t  i s  dominant as 
schoo ling  in c r e a s e s .  L i te ra c y  has a sm a l le r  c o r r e l a t i o n  w ith  income 
( .3 5  v s .  .55  1n t h i s  c a s e —A nkodia), and has th e  e f f e c t  o f  th e  grouping . 
F a th e r ' s  schoo ling  has no s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  in  N.D.

^The sim ple c o r r e l a t i o n  between th e  two v a r ia b le s  in  N.D. 1s 
.23 and in  Ankodia .0 5 .
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in  s t a t i s t i c a l  te rm s ,  f o r  A nkod iaJ

The income c o e f f i c i e n t  may be b ia sed  upward when NCH i s  used as 

a dependent v a r ia b le  because o f  the  n e g a t iv e  e f f e c t  income may have on 

m o r t a l i ty  r a t e s  and p o s s ib ly  on m ig ra tio n  o f  c h i ld r e n .  Two equa tions  

te s t e d  th e  two p o s s i b i l i t i e s .  The f i r s t  was an a t tem p t to  account f o r  

th e  v a r i a t i o n  1n c h i ld  m o r t a l i ty  r a t e s  (NCD/NCB) by Income and p a r e n t s '  

ed u c a t io n .  The r e s u l t s  were s t a t i s t i c a l l y  I n s i g n i f i c a n t ,  even when only  

Income was used in  th e  e q u a t io n .2 The second equa tion  used as a dependent 

v a r ia b le  th e  r a t i o  o f  c h i ld re n  home to  th o se  a l i v e  (NCH/NCA) as an index 

o f  m ig ra t io n .  In t h i s  case  to o ,  the  income c o e f f i c i e n t  was s t a t i s t i c a l l y  

i n s i g n i f i c a n t . 3

Evidence o f  th e  Income E f fe c t  in  Less Developed Economies

The e f f e c t  o f  income on f e r t i l i t y  i s  c o n t r o v e r s i a l .  Income may

produce a n e g a t iv e  e f f e c t  on f e r t i l i t y  u n le ss  th e  e s t im a ted  models a re

s p e c i f i e d  to  i s o l a t e  a pure income e f f e c t .  Many f a c t o r s  a r e  p o s i t i v e ly

c o r r e l a t e d  w ith  income, bu t have an adverse  e f f e c t  on f e r t i l i t y ,  e s p e c i a l l y

ac ro ss  c o u n t r ie s  and over t im e. Aggregate da ta  from developing economies

in d ic a te  t h a t  th e  p a r t i a l  c o r r e l a t i o n  between f e r t i l i t y  and income i s
4

p o s i t i v e  and s t r o n g e r  in  the  underdeveloped a r e a s .  Other evidence

^On th e  o th e r  hand, c h i ld re n  a l s o  c o n t r i b u te  l e s s  to  fam ily  income 
a t  younger ag es .

2
The simple c o r r e l a t i o n  between Income and NCD i s  .064 .

3
"M other's  a g e ,"  as  a n t i c ip a t e d ,  accounts  f o r  a lm ost a l l  o f  th e  

exp la ined  v a r i a t i o n ,  w ith  a n eg a t iv e  c o e f f i c i e n t .  This i s  an o th e r  in d ic a t io n  
o f  th e  b ia s  in  th e  dependent v a r ia b le  NCH.

4
David M. Heer, S o c ie ty  and P opu la tion  (New York: P r e n t i c e - H a l l , 

I n c . ,  1968) pp. 59-60. l i t .  Exanem, "A F u r th e r  Note on th e  R ela t ion  
Between Economic Development and F e r t i l i t y "  Demography, Vol. 9 ,  No. 3 
(August 1972).
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based on c o u n t ry - s p e c i f ic  d a ta  from v a r io u s  developing  economies su p p o r ts ,  

a t  l e a s t  I m p l i c i t l y ,  a p o s i t i v e  income e f f e c t .  But th e  r e s u l t s  depend 

on s p e c i f i c a t i o n  o f  th e  models. E. D river  concluded , based on Indian  

d a ta  and c o n t ro l l i n g  f o r  th e  age o f  m a rr ia g e ,  t h a t  th e r e  1s no e f f e c t  

o f  income on f e r t i l i t y . ^  On th e  o th e r  hand, Rele analyzed  c a s te  

s c h e d u le s ,  which account f o r  v a r i a t i o n  in  socio-economic s t a t u s  in  g e n e ra l ,  

and r e p o r te d  lower f e r t i l i t y  r a t e s  among lower income g ro u p s .2 Abu- 

Loghud observed in  Egypt h ig h e r  r a t e s  o f  c h i ld le s s n e s s  among women 

m arried  to  unemployed men. A p o s s ib le  ex p lan a tio n  o f  t h i s  obse rv a tio n  

may be th e  p o s i t i v e  income e f f e c t  on f e r t i l i t y . 3 Y. Ben Porath  and T.P. 

S chu ltz  re p o r te d  from I s r a e l  and Egypt, r e s p e c t iv e ly ,  t h a t  f e r t i l i t y  

r a t e s  among Arab popu la tions  were in v e r s e ly  r e l a t e d  to  th e  percen tages  o f  

pop u la t io n  employed in  a g r i c u l t u r e . 4 Ben Pora th  o f fe re d  a pure p o s i t iv e  

income e f f e c t  as  a p o s s ib le  e x p la n a t io n .

 1-----------------------
D riv e r ,  D i f f e r e n t i a l  F e r t i l i t y  in  C entra l In d ia .  (P r in c e to n ,

N.J.: P rince ton  U n iv e rs i ty  P re s s ,  1963), p. 96.

2
R ele, " F e r t i l i t y  D i f f e r e n t i a l s  in  I n d ia . "

3J a n e t  Abu-Loghud, "The Emergence o f  D i f f e r e n t i a l  F e r t i l i t y  in  
Urban Egypt."  Mil bank Memorial Fund Q u a r te r ly  43, no. 2 . (April 1965): 
235-253. A l te rn a t iv e  e x p la n a t io n s :  (a )  T h e y a r e  supported  by t h e i r
working w ives. Women's la b o r  fo rc e  p a r t i c i p a t i o n  may have d e t e r r e n t  
e f f e c t  on f e r t i l i t y ,  (b) They have sou rces  o f  income o th e r  than  from 
t h e i r  own la b o r .  I f  th e se  a r e  permanent, th e  d e s i r e  f o r  c h i ld re n  as 
o ld  age s e c u r i t y  i s  d im in ished .

^Ben P o ra th ,  " F e r t i l i t y  in  I s r a e l ,  An Economists ' I n t e r p r e t a t i o n :  
D i f f e r e n t i a l s  and Trends 1950-70" in  Charles  A. Cooper and Sidney S. 
Alexander ( e d . ) ,  Economic Development and Popula tion  Growth in  th e  Middle 
East (New York: American E l s v l e r ,  1972), pp. 502-538. Y. Paul S c h u ltz ,  

" F e r t i l i t y  P a t te rn s  and t h e i r  Determ inants in  th e  Arab Middle E a s t ,"  in  
Economic Development and P opu la tion  Growth, pp. 400-442.
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X. THE HOUSEHOLD'S LABOR SUPPLY AND THE PRICE OF CHILDREN

The d is c u ss io n  o f  th e  h o u seh o ld 's  la b o r  supply bears  on th re e  

i n t e r r e l a t e d  i s s u e s :  th e  shadow p r ic e  o f  c h i ld r e n ,  th e  ages a t  which 

c h i ld re n  s t a r t  to  c o n t r ib u te  to  th e  h o u seh o ld 's  income, and th e  con­

t r i b u t i o n  o f  e l d e r ly  people to  income.

The da ta  do not provide  in form ation  on th e  household members' 

a l lo c a t io n  of time among v a r io u s  economic a c t i v i t i e s .  F u r th e r ,  i t  1s 

im possib le  to  i n f e r  unambiguously about fam ily  la b o r  supply from a 

ho u seh o ld 's  leve l o f  income o r  from th e  number o f  members in  each age 

and sex c a te g o ry ,  because o f  problems in  determ in ing  a c l e a r  cause and 

e f f e c t  r e l a t i o n s h i p .  In g e n e ra l ,  h ighe r  incomes may r e s u l t  from more 

la b o r  supply  o f  any given number o f  p o te n t i a l  w orkers. On th e  o th e r  

hand, h ighe r  income may induce a red u c t io n  o f  la b o r  su p p ly ,  p r im a r i ly  

o f  secondary workers: c h i ld r e n ,  who a t te n d  more sch o o lin g ,  and fem ales . 

Because o f  the  l im ite d  in fo rm a tio n ,  th e  forthcom ing d is c u s s io n  i s  

based on th e  number o f  p o te n t ia l  workers in  th e  household.

In fe rence  about th e  m o th e r 's  a l l o c a t io n  o f  t im e ,  and the reby  

about the  shadow p r ic e  o f  c h i ld r e n ,  i s  made from th r e e  v a r i a b le s :  th e  

presence o f  a d d i t io n a l  a d u l t  r e l a t i v e s  in  th e  household , land h o ld in g s ,  

and m o th e r 's  ed u ca tio n .  The l a s t  v a r i a b le  i s  d iscu ssed  s e p a ra te ly  

because o f  the  v a r i e ty  o f  p o s s ib le  e f f e c t s  i t  i s  b e l iev ed  to  have on 

f e r t i l i t y .
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An Account o f  V a r ia t io n  in  Household Income

The d is c u ss io n  i s  based on e s t im a te s  o f  s ix  e q u a t io n s ,  u t i l i z i n g  

income as th e  dependent v a r ia b le  ( t a b l e  5) J  The e s t im a te s  sugges t 

t h a t  c h i ld r e n — in p a r t i c u l a r  sons—c o n t r ib u te  to  household income. The 

r e s u l t s  f o r  Ankodia (equa tions  1 and 4) sugges t t h a t  sons aged 16 and 

over c o n t r ib u te  to  income and t h a t  th e  c o n t r ib u t io n  1s p o s i t i v e ly  r e l a t e d  

to  age. Equations 2 ,  5 ,  and 6 based on N.D. da ta  sugges t t h a t  c h i ld re n  

aged 11 to  15, inc lud ing  g i r l s  11 to  15, c o n t r ib u te  to  fam ily  income.

The c o e f f i c i e n t s  in th e  equa tions  f o r  N.D. sugges t t h a t  the  c h i l d r e n 's  

marginal c o n t r ib u t io n  f a l l s  w ith  age. This i s  very  u n l ik e ly ;  so i s  the  

r e l a t i v e  s i z e  o f  the  d a u g h te r s '  c o n t r ib u t io n  to  income. These p a r t i c u l a r  

r e s u l t s  can be a t t r i b u t e d  to  th e  b ia s  due to  th e  p o s i t i v e  income e f f e c t  

on f e r t i l i t y ,  assuming t h a t  c u r r e n t  income 1s p o s i t i v e ly  c o r r e l a t e d  w ith  

p a s t  income. However, th e  U-shaped income p r o f i l e  by f a t h e r ' s  age 

(equa t ion  3) can support th e  more r e a l i s t i c  a s s e r t i o n  t h a t  c h i l d r e n 's  

c o n t r ib u t io n  to  income in c re a s e s  w ith  age, even in  N.D. The c o e f f i c i e n t s  

o f  f a t h e r ' s  age in  eq u a t io n s  2 , 5, and 6 sugges t t h a t  income f a l l s  w ith  

age. This may be a coh o r t  e f f e c t ,  bu t may a l s o  be th e  e f f e c t  o f  the  

d e c l in e  in  physica l s t r e n g t h ,  a major de term inan t o f  income in an 

a g r i c u l tu r a l  s e t t i n g ,  t h a t  i s  no t o f f s e t  by o n - th e - jo b  t r a i n i n g .

Equation 3 im plies  an up tu rn  in  th e  f a t h e r ' s  income p r o f i l e  a f t e r  age

The f i r s t  th re e  eq u a t io n s  inc lude  value  o f  land  as  a r e g r e s s o r .  
The v a r i a b le  i s  om itted  from th e  o th e r  th r e e  to  t e s t  th e  s t a b i l i t y  o f  
th e  o th e r  c o e f f i c i e n t s ,  given th e  high c o r r e l a t i o n s  between th e  value  
o f  land and income.
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41 t h a t  can be a t t r i b u t e d  to  c h i l d r e n 's  c o n t r ib u t io n  to  Incom eJ

The c o n t r ib u t io n  o f  o th e r  a d u l t  r e l a t i v e s  to  th e  ho u seh o ld 's  

income was exp lored  by s e le c t in g  households w ith  one a d u l t  male r e l a t i v e  

and one a d u l t  female r e l a t i v e .  In troduc ing  th e  male r e l a t i v e ' s  age and 

age squared  in to  th e  equa t ion  produced the  b e s t  r e s u l t s .  The c o e f f i c i e n t s  

f o r  N.D. (e q u a t io n s  2 and 3) sugges t t h a t  male r e l a t i v e s  c o n t r ib u te  to  

income on ly  up to  age 33. This r e l a t i o n s h i p  i s  no t m ain ta ined  when "value 

o f  land" i s  om itted  (eq u a t io n s  5 and 6 ) .  The c o e f f i c i e n t s  f o r  Ankodia 

(equa tion  1 and 4) sugges t t h a t  th e  marginal c o n t r ib u t io n  in c re a s e s  w ith  

th e  age o f  male r e l a t i v e s .  This r e s u l t  may sugges t a re v e rse d  cause-and-  

e f f e c t  r e l a t i o n s h i p :  f a m i l i e s  w ith  h ighe r  incomes b r ing  in  more r e l a t i v e s .  

Both i n t e r p r e t a t i o n s ,  based on th e  f in d in g s ,  sugges t t h a t  a d d i t io n a l  

r e l a t i v e s  in  th e  household , e s p e c i a l l y  a t  o ld  age ,  a re  supported  by the  

n u c lea r  u n i t .  According to  th e  model, o ld  male r e l a t i v e s  should have a 

n e g a t iv e  income e f f e c t  on f e r t i l i t y  but a p o s i t i v e  p r i c e  e f f e c t .  However, 

u n l ik e  th e  in t ro d u c t io n  o f  female r e l a t i v e s  in  th e  f e r t i l i t y  eq u a t io n s  

( t a b l e  3 ) ,  th e  in t ro d u c t io n  o f  males d id  not have any s t a t i s t i c a l  e f f e c t  

on f e r t i l i t y .

The Shadow P r ic e  o f  M other 's  Time

A dditional a d u l t  fem ales in  th e  household , when in tro d u ced  in  the  

f e r t i l i t y  eq u a t io n s  ( t a b l e  3 ) ,  produce a p o s i t i v e  e f f e c t  on f e r t i l i t y  in

In troduc ing  " f a t h e r ' s  age" cubed in  equa t ion  3 achieved  some degree 
o f  s t a t i s t i c a l  s i g n i f i c a n c e ,  which may sugges t a r a th e r  i r r e g u l a r  p a t t e r n .  
The U-shaped income p r o f i l e  1s apparen t  a l s o  1n Ankodia when land 1s 
om itted  from th e  equa t ion  ( 4 ) ,  even though c h i ld r e n  a re  inc luded  1n the  
e q u a t io n .  This can be a t t r i b u t e d  to  th e  p a t t e r n  o f  a s s e t  accum ulation 
(Chapter XII) and i l l u s t r a t e s  the  genera l problems 1n th e s e  e s t im a te s - -  
th e  high c o r r e l a t i o n s  between a s s e t s  and income and between th e  number 
o f  c h i ld r e n  and f a t h e r ' s  age.
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both  v i l l a g e s .  T h i r t y - f iv e  households in  N.D. and t h i r t y - t h r e e  in  Ankodia 

re p o r te d  a d u l t  female r e l a t i v e s  above age 5 0 .  ̂ The e s t im a te d  c o e f f i c i e n t s  

i n d i c a te  a p o s i t i v e  e f f e c t  o f  th e se  females on f e r t i l i t y  a f t e r  age 65 in 

N.D., the  marginal e f f e c t  in c re a s in g  w ith  age ,  and a p o s i t i v e  e f f e c t  a f t e r  

age 54 in  Ankodia. Given t h a t  th e  corresponding  age means were 60 and 55 

in  th e  two v i l l a g e s  r e s p e c t iv e l y ,  a p o s i t i v e  e f f e c t  on f e r t i l i t y  i s  

expected  in  both  v i l l a g e s .  Data on female la b o r  fo rc e  p a r t i c i p a t i o n  r a t e s  

from the  G u ja ra t  s t a t e ,  Kaira d i s t r i c t  ( th e  one o f  A nkodia), i n d i c a te  a 

peak in  p a r t i c i p a t i o n  between ages 40-44 (32 .5  p e rce n t  o f  the  female 

p op u la t io n  in  t h i s  ca teg o ry )  and a r e l a t i v e l y  sharp  d e c l in e  t h e r e a f t e r .

I f  th e  behav io r  in Ankodia and N.D. i s  c o n s i s t e n t  w ith  t h i s  ev id en ce ,  th e  

r e g re s s io n  r e s u l t s  a re  c o n s i s t e n t  w ith  th e  hypo thes is  t h a t  th e  e l d e r ly  

females r e a l lo c a t e  time from market a c t i v i t i e s  in to  household a c t i v i t i e s .  

More females in  the  household o th e r  than the  mother and d augh te r  imply a 

dec rease  in  income pe r  c a p i t a —i f  re a l  income i s  he ld  c o n s ta n t .  T h is ,  

accord ing  to  th e  model, has n eg a t iv e  income and p r ic e  e f f e c t s  on f e r t i l i t y .  

These e f f e c t s ,  however, can be o f f s e t  i f  the  a d d i t io n a l  females s u b s t i t u t e  

th e  mother in  c h i ld  r e a r in g .  The f in d in g s  su g g es t  t h a t  t h i s ,  in  f a c t ,  

may be th e  c a se .

The n e g a t iv e —though i n s i g n i f i c a n t —c o e f f i c i e n t  o f  land  ho ld ings  

in  th e  f e r t i l i t y  equation  ( t a b l e  3) may in d i c a te  t h a t  on l a r g e r  farms 

th e  marginal p ro d u c t iv i ty  o f  fem ales ' tim e i s  h ig h e r ,  and so i s  th e  shadow

These p e r ta in  to  th e  d a ta  t h a t  a re  used f o r  th e  r e g re s s io n .  Three 
cases  re p o r te d  females below age 50. These were d e le te d  because o f  th e  
" i n f l a t i n g "  e f f e c t  they  had on the  i n t e r c e p t  term .

2
Pravin  V is a r ia ,  "Labor Force P a r t i c ip a t io n  by Age, Sex, and 

M arita l  S t a t u s ,  in  Ind ia  by s t a t e s  and D i s t r i c t s , "  (unpublished  working 
t a b l e s ) .
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p r ic e  o f  c h i ld r e n ,  c e t e r i s  p a r ib u s .  This  i s  based on the  assumption t h a t  

th e  a g r i c u l tu r a l  la b o r  market i s  not c o m p e ti t iv e  in  v i l l a g e s  o f  the  s iz e  

o f  Ankodia and N.D.

The E f fe c t  o f  M other 's  Education

M others ' educa tion  i s  presumed to  have a n eg a t iv e  impact on 

f e r t i l i t y  because o f  th e  fo llow ing  behav io ra l e f f e c t s :

(a) The p r ic e  e f f e c t  a s s o c ia te d  with an 
in c re a s e  in  th e  r e l a t i v e  p ro d u c t iv i ty  
o f  fem a le s '  time in  a c t i v i t i e s  o th e r  
than c h i ld  r e a r i n g .

(b) B e t te r  knowledge and p r a c t i c e  o f  
c o n t ra c e p t io n .

(c) Late m a r r i a g e J

The underly ing  assumption f o r  th e  f i r s t  e f f e c t  i s  t h a t  fem a les ' 

ed uca tion  i s  an investm ent commodity, o r  a l t e r n a t i v e l y ,  t h a t  t h e i r  market 

wages correspond to  th e  leve l  o f  t h e i r  e d u c a t io n ,  and t h a t  c h i ld  p roduction  

i s  in t e n s iv e  in  m o th e r 's  t im e. The s t a t i s t i c a l  r e s u l t s  in d i c a te  th a t  

m o th e r 's  l i t e r a c y  has no e f f e c t  on th e  NCH in  N.D. ( t a b l e s  3 and 4) and 

has a p o s i t i v e  e f f e c t  on th e  NCB in Ankodia, e s p e c i a l l y  when income from 

a l l  sources  i s  aggregated  ( t a b l e  3, equa tion  8 ) .  This can be a p r ic e  

e f f e c t  a t t r i b u t e d  to  fem a les '  la b o r  supply  behav io r .

A forthcom ing c h ap te r  proves t h a t  h igher  income groups provide 

more educa tion  f o r  t h e i r  c h i ld r e n —in c lu d in g  t h e i r  d a u g h te r s ,  who u s u a l ly  

marry husbands o f  co rresponding  income groups. Evidence from Ind ia  showi 

t h a t  la b o r  fo rc e  p a r t i c ip a t i o n  r a t e s  o f  women below le v e ls  o f  m a tr ic u la t io n

In a d d i t io n ,  th e re  may be b ia s e s  in  re p o r t in g  and changes in  t a s t e .
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d ecrease  w ith  ed u ca tio n .^  Hence, th e re  i s  a dominant Income e f f e c t  on 

fem a les '  la b o r  supp ly ,  e s p e c i a l l y  i f  t h e i r  market wages in  f a c t  in c re a se  

w ith  t h e i r  e d u c a t io n .  The model suggests t h a t  the  shadow p r ic e  o f  c h i ld re n  

changes in  th e  same d i r e c t io n  as female wages. However, i f  th e  re d u c t io n  

in  the  la b o r  supply  moves In to  c h i ld  p ro d u c t io n ,  1 t  may reduce th e  shadow 

p r ic e  o f  c h i ld r e n  as  th e  ev idence seems to  su g g es t .  A l t e r n a t iv e ly ,  i t  may 

imply t h a t  th e  c h i ld re n  a re  "goods i n t e n s iv e . "

The s c a t t e r e d  s t a t i s t i c a l  evidence from developing economies about 

t h i s  v a r ia b le  i s  g e n e ra l ly  c o n s i s t e n t  w ith  th e se  f in d in g s .  T.P . S c h u l t z 's  

a n a ly s i s  o f  f e r t i l i t y  behav io r  in  ru ra l  Egypt found no d i f f e r e n t i a l s  in  

f e r t i l i t y  among v a r io u s  ed u ca tio n a l  c l a s s e s . 2 There was even an apparen t  

p o s i t i v e  c o r r e l a t i o n  between f e r t i l i t y  and fe m a le s 'e d u c a t io n .  This f in d in g  

was supported  by Rele us ing  Indian d a t a . 3 Even in a m u l t iv a r i a t e  a n a ly s i s  

w ith  da ta  from Taiwan, T .P . Schu ltz  re p o r te d  what seemed to  be a paradox— 

the  lack  o f  n e g a t iv e  p r i c e  e f f e c t s  o f  fem a le s '  educa tion  on f e r t i l i t y . 4 

In h is  a n a ly s i s  w ith  Egyptian d a ta  the  n e g a t iv e  e f f e c t  appeared in  

aggrega te  d a ta  t h a t  a l s o  inc luded  c i t i e s ,  where women ap p a re n t ly  have 

more o p p o r tu n i t i e s .  This r e s u l t  i s  supported  by Abu-Loghud in  an a n a ly s i s  

o f  d a ta  from C a iro ,  E gypt.5 The n e g a t iv e  e f f e c t  was r e l a t e d  to  th e  husband 's

V is a r i a ,  "Labor Force P a r t i c ip a t io n  by Age, Sex and Educational 
Level in  I n d ia . "  Journal o f  th e  U n iv e rs i ty  o f  Bombay, Vol. XL. 76 

(October 1971) p p ' . 'W - S W .   -------- ---------------

2T .P .  S c h u l tz ,  " F e r t i l i t y  P a t t e r n s , "  pp. 425-431.

3
R ele ,  " F e r t i l i t y  D i f f e r e n t i a l s  in  In d ia , "  p. 194.

and 238-274.
5
Abu-Loghud, "Emergence o f  D i f f e r e n t i a l  F e r t i l i t y . "
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socio-economic c l a s s ,  which 1s a p p a re n t ly  a b e t t e r  proxy f o r  th e  w i f e 's  

market o p p o r tu n i t i e s .

The o th e r  hypotheses r e l a t e d  to  female educa tion  tend  to  be 

supported  by th e  d a t a ,  bu t do no t modify th e  p rev ious c o n c lu s io n s .

The r e l a t i o n s h ip  between fam ily  p lanning and m o th e r 's  educa tion  can be 

e s ta b l i s h e d  f o r  Ankodia on ly .  The simple c o r r e l a t i o n  between s t e r i l i z a t i o n  

and l i t e r a c y  o f  th e  mother i s  .275. This supports  th e  hypo thes is  t h a t  

more educated  fem ales a re  more e f f i c i e n t  u s e rs  o f  c o n t ra c e p t io n .  This 

im plies  t h a t  th e  educa tion  c o e f f i c i e n t s ,  which have been d is c u s s e d ,  a re  

downward b ia se d ;  namely th a t  th e  p o s i t i v e  educa tion  e f f e c t  on f e r t i l i t y  

v ia  o p p o r tu n i ty  c o s ts  o f  c h i ld re n  i s  h ighe r  than  suggested b e fo re .  How­

e v e r ,  t h i s  a s s e r t i o n  i s  s u b je c t  to  th e  d e f i n i t i o n  o f  "d u ra t io n  o f  m a rr ia g e ,"  

which does no t account f o r  " s t e r i l e "  y e a r s .

A downward b ia s  may g e n e ra l ly  be a s s o c ia te d  w ith  th e  "d u ra tio n  o f  

marriage* v a r i a b l e ,  co n s id e r in g  th e  p o p u la tio n s  under in v e s t ig a t i o n .  Abu- 

Loghud p o in ts  ou t  t h a t  i t  i s  l i k e l y  t h a t  l e s s  fecund women marry l a t e r  and 

th e se  women may be th e  ones who ach ieve h ig h e r  e d u c a t io n s J  Thus, a 

s im ultaneous r e l a t i o n s h ip  i s  invo lved .  A s e r io u s  b ia s  may be b u i l t  in to  

any s t a t i s t i c a l  ev idence on th e  n e g a t iv e  e f f e c t  o f  educa tion  in  under­

developed economies. Lower educated  groups in  developing a rea s  may 

exclude c h i l d l e s s  women and ones with lower c h i ld -b e a r in g  a b i l i t y  from 

th e  popu la t io n  o f  m arried  women. Her.ce, i t  i s  l i k e l y  t h a t  any sample 

o f  m arried  women based on l e s s  educatod p o p u la tio n s  tends to  be b iased  

toward more f e r t i l i t y .

}\bu-Loghud, "Emergence o f  D i f f e r e n t i a l  F e r t i l i t y . "
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XI. SAVINGS AND ASSETS ACCUMULATION

A sset ho ld in g s—a product o f  accumulated sav in g s—have a d i r e c t  

b ea r in g  on th e  major h y p o th e s is ,  t h a t  c h i ld re n  a re  an a l t e r n a t i v e  form 

o f  s a v in g s .  This r e l a t i o n s h i p ,  however, i s  complex and must be considered  

in  a l i f e  c y c le  c o n te x t ,  in  which th e  p a ren ts  a re  l i k e l y  to  modify t h e i r  

a s s e t  ho ld ings  accord ing  to  f e r t i l i t y  outcomes, and accord ing  to  t h e i r  

reassessm en t o f  th e  l ik e l ih o o d  o f  t h e i r  c h i ld re n  sup p o r t in g  them.

The d a ta  r e p o r t  th e  ho ld ings  o f  la n d ,  l i v e s to c k ,  farm implements,

and s o - c a l l e d  f in a n c ia l  a s s e t s ,  which account f o r  5 .3  percen t  o f  t o t a l

a s s e t s  he ld  in  N.D. and 8 .8  p e rc e n t  o f  the  t o t a l  he ld  in  A nkod iaJ

One approach to  t e s t  th e  hypothesis  in c o rp o ra te s  the  two d i s t i n c t
2

forms o f  h o ld in g s ,  land and f in a n c ia l  a s s e t s ,  in  th e  f e r t i l i t y  eq u a t io n s .  

F in an c ia l  a s s e t s  a r e ,  acco rd ing  to  the  model, an a l t e r n a t i v e  to  c h i ld re n  

as means o f  o ld  age s e c u r i t y .  However, a n eg a t iv e  e s t im a ted  r e la t i o n s h ip  

i s  c o n s i s t e n t  w ith  r e g u la r  sav ings  behav ior:  l a r g e r  fa m i l ie s  save l e s s ,

c o n t ro l l i n g  f o r  income. An a l t e r n a t i v e  approach focuses on th e  p a t te rn  

o f  a s s e t  ho ld ings  over th e  p a r e n t s '  l i f e  cy c le .

The f in a n c ia l  a s s e t s  c o n s i s t  o f :  c a sh ,  gold and je w e l ry ,  in s u ra n c e ,  
small bank d e p o s i t s ,  small s a v in g s ,  loans and sh a res  in  lo ca l  c o o p e ra t iv e s .
The r a t e  o f  r e tu r n  on a s s e t s  in  g e n e ra l ,  and f in a n c ia l  a s s e t s  in  p a r t i c u l a r ,  
could no t be i d e n t i f i e d  in  s t a t i s t i c a l  te rm s. Attempts to  compute an 
i m p l i c i t  r a t e  o f  r e tu rn  from a r a t i o  l i k e  income to  va lue  o f  a s s e t s  o r  
from s t a t e d  lend ing  r a t e s  d id  n o t  y i e l d  meaningful r e s u l t s .  F in an c ia l  
a s s e t s  d id  n o t  account f o r  any v a r i a t io n  in  income, as  was a n t i c ip a te d  from 
t h e i r  com position .

2
Debt was no t s u b t r a c te d  because o f  th e  very p a r t i a l  in fo rm ation  

reg a rd in g  i t s  s t r u c t u r e .  The d a ta  sugges t t h a t  th e  borrowers themselves 
were u n c le a r  about t h e i r  in d e b te d n e ss ,  p a r t i c u l a r l y  about th e  r a t e s  o f  i n t e r e s t  
and form o f  repayment.



Table 6

Regression C o e ff ic ien ts  w ith Value o f  F inancial Assets 
and Total Value o f A ssets as Dependent V ariables

Dependent
V ariable

F a th e r 's
Age

( F a th e r 's ,. 
Age) 2

Number o f C hildren Home by Age Group F
(degree o f 

freedom)Equation V illage C onstant Income 0-10 11-15 16-25 26 + R2

1 Ankodla F inancial
A ssets

4460.230 1.243
(12.646)

-405.997
(-1 .842)

6.164
(2.405)

- 101.797 
(-0 .084)

-996.847
(-1 .626)

-1279.407
(-2 .118)

-6653.849
(-3 .298)

.50 29.7
(7,208)

2 N.D. F inancial
A ssets

3585.247 0.292
(4.004)

-  42.023 
(-1 .594)

-  579.705 
(-2 .905)

192.610
(0.572)

335.199
(0.881)

2596.210
(1.518)

.13 6 .0
(6.222)

3 Ankodla Total
A ssets

-16048.357 8.320
(19.795)

251.093. 
( 0.995)

------
• T i M

1412.589.
(0.535)

-967.003
(-0 .356)

-23618.632
(-2 .650)

.73 85.7
(6.187)

4 N.D. Total
A ssets

-16469.501 10.427
(13.275)

341.0005
(1.202)

- 357.322 
(-0 .167)

-758.677
(-0 .210)

-3126.629
(-0 .764)

-18260.581
(-0 .992)

.49 35.47
(6.222)
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Holding o f  F inanc ia l  A ssets

The es t im a ted  c o e f f i c i e n t s  o f  " f in a n c ia l  a s s e t s "  in  th e  f e r t i l i t y  

eq u a t io n s  ( t a b l e  3) a re  n e g a t iv e  b u t  s t a t i s t i c a l l y  i n s i g n i f i c a n t .  From 

equa tion  5 , i t  i s  appa ren t  t h a t  th e  s t a t i s t i c a l  s ig n i f i c a n c e  in c re a se s  

when th e  number o f  boys bom  i s  used as a dependent v a r i a b le .  The same 

seems to  hold in  N .D., e s p e c i a l l y  f o r  th e  more t r a d i t i o n a l  a s s e t - la n d  

h o ld in g s .  These f in d in g s  a re  c o n s i s t e n t  w ith  r e g u la r  sav ings  b eh av io r ,  

and w ith  th e  hypo thesis  t h a t  p a re n ts  w ith  more c h i ld r e n ,  p a r t i c u l a r l y  so n s ,  

s ta y in g  home tend  to  d ispose  o f  t h e i r  a s s e t s .

The e s t im a te s  in  t a b l e  6  a t tem p t to  account f o r  l i f e t i m e  v a r i a t io n  

in  a s s e t  h o ld in g s .  The c o e f f i c i e n t s  in  th e  f i r s t  equation  su g g es t  t h a t  

th e  more o ld e r  c h i ld r e n  in  th e  house, the  lower th e  accumulated s tock  o f  

f in a n c ia l  a s s e t s ,  c e t e r i s  p a r ib u s .  However, i t  i s  conce ivab le  t h a t  

consumption le v e ls  in c re a s e  as c h i ld r e n —sons—grow up and g e t  m arried  and 

b r in g  t h e i r  wives in to  th e  household .^  The second e q u a t io n ,  based on 

d a ta  from N.D., p rov ides  poor e s t im a te s  w ith  l im i te d  s t a t i s t i c a l  s ig n i f i c a n c e ;  

i t  su g g es ts  th e  o p p o s i te  p a t t e r n .  I t  in d i c a te s  t h a t  small c h i ld re n  tend  

to  cause a re d u c t io n  in  s a v in g s .  However, given the  i n t e r r e l a t i o n s h i p s  

among th e  v a r i a b l e s ,  i t  i s  p o s s ib le  t h a t  o ld e r  c h i ld re n  in  t h i s  p a r t i c u l a r  

equa tion  (2) account f o r  p a r t  o f  th e  income e f f e c t  on a s s e t s .  I t  may a lso  

account f o r  an ap p aren t coh o r t  o r  l i f e - c y c l e  phenomenon. The c o e f f i c i e n t s

These equa t ions  a re  m is sp e c if ie d  in  th e  sense  t h a t  c u r r e n t  income 
accounts f o r  a s to ck  o f  a s s e t s ,  which i s  a fu n c t io n  o f  p a s t  income f low s.
This problem i s  a p p a re n t ly  n o t  s e r io u s  on th e  assumption t h a t  most o f  the  
v a r i a t io n s  in  income a re  exp la ined  by such r a th e r  "permanent" f a c to r s  as 
land and e d u c a t io n .  More p rob lem atic  may be th e  c o r r e l a t i o n  between income 
and c h i ld r e n ,  e s p e c i a l l y  o ld e r  ones . The equations in  t a b l e  6  have been 
es t im a ted  w ith o u t income. The e s t im a te d  c o e f f i c i e n t s  a re  s i m i l a r ,  as 
expec ted ,  to  th e  ones e s t im a te d  f o r  th e  income g e n e ra t in g  fu n c t io n  ( t a b l e  
5 ) ,  f o r  th e  corresponding  v a r i a b l e s .
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o f  f a t h e r ' s  age in  the  f i r s t  equa t ion  in  t a b le  6  in d i c a te  a U-shaped 

p a t te r n  o f  ho ld ings over th e  l i f e  cyc le  ( o r  ac ro ss  c o h o r t s ) .  The second 

eq u a t io n ,  based on th e  da ta  from N.D., i n d ic a te s  a d ec rease  in  hold ings  

as a fu n c t io n  o f  f a t h e r ' s  age. But th e  p o s i t i v e  e f f e c t  o f  o ld e r  c h i ld re n  

in  t h i s  equa tion  moy account f o r  th e  r e v e r s a l .  By th e  same token ,  i t  i s  

conce ivab le  t h a t  th e  f a t h e r ' s  age v a r ia b le  in  th e  f i r s t  equa tion  may cause 

an upturn  in  ho ld ings  because o f  a p o s s ib le  p o s i t i v e  e f f e c t  on sav ings  by 

o ld e r  c h i ld r e n .  This p a r t i c u l a r  ex p la n a t io n  im p lie s  a red u c t io n  in  

accumulation o f  f in a n c ia l  a s s e t s  as c h i ld re n  grow up, and an upturn  a f t e r  

a c e r t a in  s t a g e .  The upturn  may imply a p rocess  o f  accum ulation f o r  and 

by c h i ld re n  around t h e i r  ages o f  m a rr iag e .  This a s s e r t io n  i s  a l so  based 

on th e  common Ind ian  custom o f  th e  p a ren ts  t r a n s f e r r i n g  a s s e t s  to  young 

m arried  c o u p l e s J

Equations 3 and 4 e s t im a te  the  above fu n c t io n a l  r e l a t i o n s h ip  

using  as a dependent v a r ia b le  th e  t o t a l  value o f  la n d ,  f in a n c ia l  a s s e t s ,  

and l i v e s to c k .  The in t ro d u c t io n  o f  the  l a t t e r  two in  t h i s  v a r ia b le  makes 

income account f o r  more v a r i a t i o n  o f  th e  dependent v a r i a b le .  But t h i s  

a c t u a l l y  s tan d s  f o r  th e  e f f e c t  o f  land and l iv e s to c k  on c u r r e n t  income.

The e f f e c t s  o f  th e  o th e r  independent v a r i a b l e s ,  however, a re  d im in ish ing .  

The r e l a t i o n s h i p  o f  s u b s t i t u t i o n  between value  o f  a s s e t s  and c h i ld re n  i s  

m ain tained  w ith  l im i te d  o r  no s t a t i s t i c a l  s ig n i f i c a n c e .  The c o e f f i c i e n t s  

o f  f a t h e r ' s  age re v e rse  t h e i r  s ig n s  bu t a re  s t a t i s t i c a l l y  i n s i g n i f i c a n t .

The underly ing  economic reasons f o r  t h i s  t r a n s f e r  may be o f  
i n t e r e s t .  One hypo thesis  i s  t h a t  t h i s  i s  a way th e  p a re n ts  form the  
c h i l d r e n 's  commitment. This may be a more e f f i c i e n t  way to  gain economic 
support than s e l l i n g  th e se  a s s e t s  in  th e  m arket.  This ex p la n a t io n  im p lie s  
a n e t  in flow  o f  a s s e t s  l i k e  gold  and jew e lry  in to  th e  t r a d i t i o n a l  s e c t o r .
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These p a r t i c u l a r  r e s u l t s  may be a r e s u l t  o f  the  r e a l i t y  o f  very few land 

t r a n s a c t io n s  among f a m i l ie s .^

This appears  when land i s  used as a dependent v a r i a b le .  The simple 
c o r r e l a t i o n  between th e  age o f  th e  head o f  th e  household and the  va lue  o f  
land owned i s  0 .095 f o r  N .D ., and .204 f o r  Ankodia, which i s  the  more 
developed v i l l a g e .
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X II.  INVESTMENT IN CHILDREN'S HUMAN CAPITAL 
AND THE DEMAND FOR CHILD SERVICES

The t h e o r e t i c a l  d isc u s s io n  assumed t h a t  th e  ed u ca tio n  and h e a l th  

o f  a c h i ld  a re  v eh ic le s  f o r  th e  pa ren ts  to  in c re a s e  th e  expected  r e tu rn  

from him. I t  a l s o  assumed t h a t  th e  investm ent in  h is  ed uca tion  i s  

determ ined by th e  technology th e  p a ren ts  employ to  produce i t ,  and the  

r i s k  o f  lo s s  t h a t  i s  a s s o c ia te d  with m o r ta l i ty  r a t e s ,  which can be 

m odified  by investm ent in  h e a l th .  I t  i s  im poss ib le  to  d e f in e  an "educational 

p roduc tion  fu n c t io n "  w ith  the  d a ta .  In s te a d ,  the  d is c u s s io n  co n ce n tra te s  

on e x p la in in g  th e  v a r ia t io n s  in  c h i ld r e n 's  educa tion  r e l a t i v e  to  t h e i r  env iron  

ment. An in fe re n c e  about the  investm ent in  c h i l d r e n 's  h e a l th  i s  made from 

in fo rm ation  about c h i ld  m o r t a l i ty ;  t h i s  a l so  p rov ides  e s t im a te s  o f  the  

demand e l a s t i c i t i e s  f o r  su rv iv in g  c h i ld re n .

The d a ta  p rov ide  th e  edu ca tio n a l  s t a t u s  o f  c h i ld r e n  in  terms o f  

y e a rs  o f  sc h o o lin g .  Schooling in  both v i l l a g e s  i s  i r r e g u l a r ,  as im plied  

by t a b l e  1. The re p o r te d  grades f o r  th e  c h i ld re n  a t te n d in g  school do not 

n e c e s s a r i ly  correspond to  th e  c h i ld r e n 's  p a r t i c u l a r  a g es .  This p re se n ts  

a problem o f  e s t im a t in g  th e  r e l a t i v e  investm ent o f  p a re n ts  who have an 

e ig h t - y e a r - o ld  c h i ld  in  th e  f i r s t  grade versus th e  investm ent o f  p a ren ts  

who have a s ix - y e a r - o ld  c h i ld  in  t h a t  same g r a d e J  T h e re fo re ,  investm ebt 

in  formal ed uca tion  has been de f in ed  in  terms o f  th e  f a m i ly 's  d e v ia t io n

^Informal means o f  a c q u i r in g  e d u c a t io n ,  p r im a r i ly  read in g  and 
w r i t i n g  in  a d d i t io n  to  "o n - th e - jo b  t r a i n i n g " ,  a re  l i k e l y  to  be s i g n i f i c a n t  
in  t h i s  environm ent.
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from th e  "expected" y ea rs  o f  schoo ling  th e  c h i ld re n  a re  supposed to  

have given t h e i r  age and sex d i s t r i b u t i o n s ,  based on a r e g re s s io n  e s t im a te .

Only th e  d a ta  from Ankodia provide  in fo rm ation  reg a rd in g  c h i ld

m o r t a l i t y ,  though w ithou t th e  ages and th e  sequence o f  the  c h i ld r e n 's

d e a th s .  As a l re a d y  in d ic a te d ,  an a t tem p t to  e x p la in  th e  v a r i a t i o n  in  

th e  r a t i o  o f  su rv iv in g  c h i ld re n  to  c h i ld re n  born (TCA/TCB) d id  not 

produce s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s .  Hence, c h i ld  h e a l th  i s  

ap p a re n t ly  an exogenous v a r ia b le  to  th e  household.^

D e f in i t io n  o f  Investm ent in  Schooling

The expected  investm ent in  schoo ling  i s  based on th e  fo llow ing  

equa tion  t h a t  u t i l i z e s ,  as o b s e rv a t io n s ,  th e  group o f  c h i ld re n  aged 5 

to  15:

(y r s .  o f  s c h l ) . j  = a Q + e-|(AGE)i j  + e2 (S ex)i j  

+ e3(Sex x Age)^. + U^.

E(Uij) = 0 , ( i  = c h i l d ,  j  = househo ld ) ,

where sex=l f o r  a boy. This equa tion  t e s t s  th e  d i f f e r e n c e  in  th e  leve l 

and marginal p ro p se n s i ty  to  send g i r l s  (G) to  school as opposed to  boys (B).^

^This argument i s  ap p a re n t ly  common. See: S .P .  J a i n ,  "Some 
Aspects o f  M o r ta l i ty "  1n Popula tion  in  I n d ia 's  Development 1947-2000,
Ashis Bose e t . a l .  ( e d . j ,  (Vikas P ub lish ing  house, New D elh i ,  1974), pp. 3 1 9 - 3 3 3 .

2
This procedure i s  e q u iv a le n t  to  a "chow t e s t . "  See: Damudar 

G u ja r a t i ,  "The Use o f  Dumny V ariab les  in  T es t in g  E q u a li ty  Between S e ts  o f  
C o e f f ic ie n t s  in  Two L inear Regressions* A Note, The American S t a t i s t i c s . 
February 1970, pp. 50-52.
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Using th e  e s t im a te d  c o e f f i c i e n t s  ( t a b l e  7 ) ,  th e  expected y e a rs  o f  

schoo ling  (SCH) o f  each c h i ld  in  each v i l l a g e  can be w r i t t e n

SCHk ( i )  °k + M AGE*k(i)  + Ei

(k = boy, g i r l ) ,

and th e  h o u seh o ld 's  t o t a l  investm ent i s

NC NB„ NG„ A NB .  NG

E SCH1 = + 2 > G  + 6B E agel + BgZ AGEH-
1=1 L=1 M=1 L=1 M-l

The investm ent p e r  c h i ld  i s

MEC'  - n r -

The d i f f e r e n c e  between the  ac tu a l  average y ears  o f  schoo ling  f o r  c h i ld re n  

5-15 and MEC i s  d e f in e d  as investm ent in  educa tion .^

The e s t im a te s  in  t a b le  7 in d i c a te  th a t  schoo ling  in  N.D. i s  very 

i r r e g u l a r ,  p a r t i c u l a r l y  f o r  g i r l s .  Even f o r  boys th e  marginal p ro p e n s i ty  

to  go to  s c h o o l ,  on the  average , i s  only  .295. The d i f f e r e n c e  o f  t h i s  

f ig u re  from u n i ty  i s  due to  cases  o f  no schoo ling  a t  a l l  and o f  d ro p -o u ts .  

Schooling in  Ankedia i s  more r e g u la r ,  w ith  marginal p ro p e n s i t ie s  to  go 

to  school f o r  g i r l s  and boys .506 and .712 , r e s p e c t iv e ly .  These f in d in g s

^SCHi

1This i s  th e  average o f  th e  r e s id u a l s  f o r  a p a r t i c u l a r  household.



T a b l e  7

Regression C o e f f ic ie n t s  w ith  Years o f  Schooling 
o f  Children  5-15 as a Dependent V ariab le

V il lag e
Dependent
V ariab le Constant Aqe

Sex 
(Boy=l)

In te r a c t io n  
(Age x Sex) R2

F

(degrees 
o f  Freedom)

Ankodia Years o f -2.4711 0.5062 -1 .3038 0.2060 .442 101.70
schoo ling (10.245) (-1 .7 1 1 ) (2 .836) (3 ,386)

N.D. Years o f -0 .1973 0.0449 -0.9934 0.2008 .186 40.41
schoo ling (1.369) (-2 .3 1 9 ) (4 .616) (3 ,529)



101

a re  c o n s i s t e n t  w ith  th e  d i f f e r e n t i a l  between th e  v i l l a g e s  1 n c h i l d r e n 's  

c o n t r ib u t io n  to  income as p rev io u s ly  d isc u sse d .

The d is c r im in a t io n  between boys and g i r l s  in  schoo ling  i s  i n t e r e s t i n g .  

I t  can be r e l a t e d  to  th e  lower r a t e  o f  r e tu rn  on investm ent in  daughters  as 

a source  o f  f u tu r e  income. F i r s t ,  t h e i r  market o p p o r tu n i t ie s  a re  r e l a t i v e l y  

l im i t e d ,  and second, they  leave  t h i e r  p a re n ts  upon m arriage .

The c o e f f i c i e n t s  in  t a b le  8  e x p la in  some o f  th e  v a r i a t io n  in  i n v e s t ­

ment in  sc h o o lin g ,  as de f in ed  above. The r e s u l t s  a re  c o n s i s t e n t  f o r  th e  

two v i l l a g e s ,  a lthough more v a r ia t io n  i s  exp la ined  in  th e  case  o f  Ankodia. 

Income, p a r e n t s '  e d u c a t io n ,  and being s e rv ic e  workers have p o s i t i v e  e f f e c t s  

on investm ent per c h i ld .  The p o s i t i v e  income e f f e c t  on educa tion  per c h i ld ,  

in  a d d i t io n  to  th e  p rev io u s ly  s t a t e d  p o s i t i v e  income e f f e c t  on f e r t i l i t y ,  

in d ic a te s  t h a t  p a re n ts  in c re a s e  th e  demand f o r  c h i ld re n  and c h i l d r e n 's  

educa tion  as a means to  in c re a s e  th e  expected r e tu rn  from c h i ld r e n .  I t  i s  

hard to  e s t a b l i s h  w hether p a ren ts  dec ide  a p r io r i  how much to  in v e s t  pe r  

c h i ld  and make c o n t in g e n t  f e r t i l i t y  d e c i s io n s ,  o r  w hether they  decide  ex 

p o s t  on e d u c a t io n ,  based on t h e i r  f e r t i l i t y  ex p e r ien ce .  However, an e f f e c t i v e  

compulsory schoo ling  system can make primary schoo ling  exogenous (p re ­

determ ined) to  th e  p a re n t s '  d e c i s io n s .  This i s  l i k e l y  to  be th e  case  f o r  

s e rv ic e  workers and educated  people . As a r e s u l t ,  they  may lower the  demand 

f o r  c h i ld r e n ,  as in d ic a te d  p re v io u s ly ,  to  comply w ith  the  le g a l  requ irem ent 

o f  sch o o lin g .  I t  i s  apparen t  t h a t  in  developing  a rea s  p a ren ts  c o n s id e r  the  

c o s t  o f  compulsory schoo ling  to  be an economic b u rd e n J

The es t im a ted  c o e f f i c i e n t  on c h i ld  m o r ta l i ty  r a t e s  (number o f  

c h i ld re n  born/number o f  c h i ld re n  d ied) i s  n e g a t iv e .  Hence, th e s e  r a te s  

have an adverse  e f f e c t  on investm ent in  c h i ld r e n ' s  e d u c a t io n ,  c e t e r i s  p a r ib u s .

H e is e l ,  " F e r t i l i t y  L im i ta t io n ,"  and C aldw ell,  " F e r t i l i t y  A t t i t u d e s . "



T a b l e  8

Regression C o e f f ic ie n t s  w ith  "Investm ent in  Schooling" 
as a Dependent V ariab le

Dependent
V ariab le Constant Income

F ather
L i t e r a t e

(= 1 )

Mother 
Li t e r a t e  

(= 1 )
/ no. C h ild ren  Died\ 
V No. Ever Born /

Occupati on 
S e rv ice s  9  

( - 1 ) R

F

(degrees  
o f  freedom)

Devi a t i  on 
from expected

-0.91220 0.00008
(4.363)

0.53785
(2 .340)

0.94605
(4.602)

-0.75146
(-1 .7 4 5 )

0.44902 .313 
(1 .691)

17.2
(5 ,188)

value

D eviation  -0 .30588 0.00002 0.27727 0.76464
from expec ted  (1 .276) (2 .048) (2 .923)
value

0.41928 .116 7 .0
(1 .637) (4 .224)
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This e f f e c t  1s c o n s i s t e n t  w ith  th e  m ode l's  p r e d ic t io n  t h a t  an In c re a s e  In 

c h i l d r e n 's  h e a l th  s t a t u s —p r o b a b i l i t y  to  s u rv iv e —w il l  Induce p a re n ts  to  

in v e s t  more in  th e  c h i l d r e n ' s  e d u c a t io n .

The Demand E l a s t i c i t y  f o r  C hild  S erv ices

The d a ta  on c h i ld  m o r t a l i ty  perm it the  computation o f  th e  demand 

e l a s t i c i t y  f o r  c h i ld  s e r v i c e s ,  w ith  some q u a l i f i c a t i o n s .  The model p r e d ic t s  

t h a t  an exogenous in c re a s e  in  c h i ld  m o r ta l i ty  in c re a s e s  th e  r e l a t i v e  p r ic e  

o f  s e rv ic e s  from c h i ld re n  and produces a n eg a t iv e  p r ic e  and w ealth  e f f e c t  

on th e se  s e r v ic e s .  The two cause a red u c t io n  in  the  demand f o r  th e se  

s e r v i c e s ,  i . e . ,  f o r  s u rv iv o r s .

The f e r t i l i t y  equa tion  t h a t  u t i l i t z e s  th e  Ankodia da ta  i s

(b2 - 1 ) s tands  f o r  the  e f f e c t  o f  c h i ld  m o r ta l i ty  on the  number o f  su rv iv in g  

c h i ld re n  t h a t ,  accord ing  to  th e  model, i s  m onoton ically  transforjned in to  

a n t i c ip a te d  o r  expected  s e rv ic e s  from c h i ld r e n .  Hence, i f  (b2 -1 )  i s  

s i g n i f i c a n t l y  d i f f e r e n t  from zero  (b 2  d i f f e r s  from u n i t y ) ,  i t s  s ign  as  well 

as i t s  a b so lu te  value w i l l  i n d i c a t e  th e  demand e l a s t i c i t y  f o r  su rv iv in g  

c h i ld r e n .  Based on th e  e s t im a te d  c o e f f i c i e n t s  in  t a b le  3 ,  equation  1,

NCBj = otn + Bi LN (D uration  o f  M arr iage )j

i=3

Since NCB. = NCA. + NCD.,
J J J

NCA. = ct0  + p. LN (D uration  o f  M arriage) .
J  U  I J

M

+ ( b2-1 ) (NCD)j + ei Xi j  + Uj*
i=3

1 2 Running th e  re g re s s io n  d i r e c t l y  in  t h i s  form reduces the  R and
the  F v a lu e s ,  b u t  does no t a f f e c t  th e  l e v e l s  and s t a t i s t i c a l  s ig n i f i c a n c e
o f  o th e r  c o e f f i c i e n t s .
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Is  l e s s  than  u n i ty  and d i f f e r s  a t  a .99 le v e l  o f  s ig n i f i c a n c e  from

t h i s  v a lu e ,  1f i s  normally d i s t r i b u t e d .  This r e s u l t  sugges ts  t h a t  th e

demand f o r  s u rv iv o rs  1s n e g a t iv e ly  r e l a t e d  to  c h i ld  m o r t a l i ty  and the

demand i s  r e l a t i v e l y  i n e l a s t i c j  The same holds fo r  th e  demand f o r  c h i ld

s e r v ic e s .

The model and th e  em pirica l f in d in g s  suggest t h a t  th e  p a ren ts  

w i l l  in v e s t  l e s s  in  c h i l d r e n 's  edu ca tio n  in  an environment o f  h ighe r  r i s k  

r e s u l t i n g  from h ighe r  c h i ld  m o r t a l i ty  r a t e s .  However, a p o s t e r i o r i ,  p a ren ts  

may have more re so u rces  per s u rv iv o r  as a r e s u l t  o f  c h i ld  m o r t a l i ty .  There­

f o r e ,  th e  model may p r e d ic t  a h ighe r  (n e g a t iv e )  e l a s t i c i t y  f o r  c h i ld  s e rv ic e s  

by le s s  investm ent in  c h i ld r e n  than  th e  e l a s t i c i t y  measured a p o s t e r i o r i .

Of some i n t e r e s t  may be th e  d i f f e r e n t i a l  e f f e c t  o f  the  "number 

o f  g i r l s  d ied"  on th e  number o f  g i r l s  born (equa tion  3 , t a b le  3) v i s - a - v i s  

the  e f f e c t  in  the  case  o f  boys (eq u a t io n  2 ) .  The two c o e f f i c i e n t s  (.97505 

and .90168) do not d i f f e r  in  s t a t i s t i c a l  te rm s .2 However, the  one f o r  

boys d i f f e r s  from u n i ty  a t  a .61 le v e l  o f  s ig n i f i c a n c e  w hile  th e  one f o r  

g i r l s  d i f f e r s  from 1 a t  a .87 l e v e l .  These c o e f f i c i e n t s  in d i c a te  t h a t  th e  

demand f o r  s e rv ic e s  ( s u rv iv o rs )  from boys i s  l e s s  e l a s t i c  than  t h a t  from 

g i r l s ,  i . e . ,  daugh ters  a re  l e s s  l i k e l y  to  be rep laced  than sons. This 

conclusion  i s  s u b je c t  to  th e  s t a t i s t i c a l  q u a l i f i c a t i o n s  mentioned above.

Yet i t  p o in ts  toward a d is c r im in a t io n  t h a t  i s  c o n s i s t e n t  w ith  th e  r e l a t i v e  

importance o f  a s o n 's  economic r o l e  v e rsu s  a d a u g h te r 's  in  suppo rting  

t h e i r  p a r e n ts .

^The e l a s t i c i t y  around th e  mean i s  -0 .0875 . for s im i la r  f in d in g s ,  
j j |e :  Donald^W.^Snyder, 0-f Fam-ily s ^ze West A f r i c a , "

2
I t  i s  l i k e l y  t h a t  th e  c o e f f i c i e n t  f o r  "number o f  g i r l s  d ied"  1s 

b iased  upward r e l a t i v e  to  th e  one f o r  boys, s in c e  the  form er v a r i a b le  i s  
l i k e l y  to  be r e l a t i v e l y  underrep o r ted  by th e  p a re n t s .
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X III .  CONCLUSIONS

This t h e s i s  exp lo red  one a sp e c t  o f  the  economics o f  f e r t i l i t y  

behav io r  in  developing economies; namely, c h i ld re n  a re  a means o f  o ld  

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

The d a ta  source  f o r  the  em p ir ica l  a n a ly s i s  su p p o r ts  the  b a s ic  

hypo thesis  t h a t  in  t r a d i t i o n a l l y  a g r i c u l tu r a l  communities th e  c a p i ta l  

market does no t f a c i l i t a t e  low c o s t  temporal t r a n s f e r s  o f  consumption.

As an a l t e r n a t i v e ,  th e  extended household i s  one common i n s t i t u t i o n  in  

which in te rg e n e ra t io n a l  suppo rt m an ifes ts  i t s e l f .

The em pirica l a n a l y s i s ,  a lthough  s u b je c t  t o  b ia se s  because o f  

d a ta  l i m i t a t i o n s  and s p e c i f i c a t i o n s  o f  th e  e s t im a t io n  p rocedu re ,  i s  

c o n s i s t e n t  w ith  some o f th e  b a s ic  assumptions p o s tu la te d  and the  d er ived  

h y p o th e ses .

The income e l a s t i c i t y  o f  c h i ld re n  and t h e i r  e d u c a t io n ,  d e r ived  

from th e  demand f o r  t h e i r  s e r v i c e s ,  i s  p o s i t i v e .  The r e l a t i o n s h ip  i s ,  

however, com plicated to  e s t a b l i s h  from c r o s s - s e c t io n  d a ta  in  an en v iro n ­

ment where c h i ld re n  make a p o s i t i v e  c o n t r ib u t io n  to  household income a t  

r e l a t i v e l y  young ages .

The evidence su p p o r ts  th e  hypo thesis  t h a t  pa ren ts  whose o ld  age 

income i s  l i k e ly  t o  be more secu re  tend  to  have fewer c h i ld r e n ,  o r  a t  

l e a s t  fewer a d u l t  c h i ld r e n ,  l i v in g  w ith  them. The da ta  su g g es t  a n eg a t iv e  

r e l a t i o n s h ip  between accum ulation o f  f in a n c ia l  a s s e t s  ( s a v in g s )  and 

c h i ld r e n ,  who a re  regarded  as a form o f  s av in g s .  I t  i s  im p o ss ib le ,  

however, to  e s t a b l i s h  unambiguously t h a t  p a ren ts  t r a d e  o f f  a s s e ts  as more 

c h i ld re n  a re  b o m ,  o r  s ta y  home because c h i ld re n  a re  a f o m  o f  s a v in g s .
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This re q u ire s  more o f  a q u a l i t a t i v e  response  by p a re n ts  a t  th e  time o f  

each b i r t h ,  based on th e  motive o f  d isp o s in g  o f  t h e i r  a s s e t s .

The demand e l a s t i c i t y  f o r  su rv iv in g  c h i ld re n  appears  to  be 

i n e l a s t i c ,  and im plies  t h a t  p a ren ts  r e p la c e  c h i ld re n  who have d ie d .  This 

may be an in d ic a t io n  o f  a low demand e l a s t i c i t y  f o r  c h i l d r e n 's  f u tu r e  

s e r v i c e s .

On the p roduction  s id e ,  i t  appears  t h a t  o ld e r  females in  th e  

extended household have a p o s i t i v e  e f f e c t  on f e r t i l i t y .  The e f f e c t  o f  

m o th e r 's  ed u ca tio n ,  in  an environment where la b o r  fo rc e  p a r t i c i p a t i o n  

r a t e s  o f  females a re  in v e rs e ly  r e la t e d  to  t h e i r  leve l  o f  educa tion  below 

th e  m a tr ic u la t io n  s ta g e ,  i s  s im i la r .  These f in d in g s  su g g es t  t h a t  c h i ld re n  

a r e  in t e n s iv e  in  m o th e r 's  t im e. The ap p aren t  n eg a t iv e  e f f e c t  o f  land 

ho ld ing  on f e r t i l i t y  may a lso  imply a h ighe r  shadow p r i c e  f o r  c h i ld re n  

due to  h igher  marginal p ro d u c t iv i ty  o f  m o th e r 's  tim e.

Some of th e se  conc lusions  a re  supported  by s im i l a r  f in d in g s  o f  

o t h e r s ,  bu t such ev idence i s  s c a t t e r e d .  The in t ro d u c t io n  to  th e  second 

p a r t  in d ic a te s  t h a t  lo n g i tu d in a l  household d a ta  p e r ta in in g  to  pop u la t io n s  

a t  d i f f e r e n t  le v e ls  o f  economic development a re  needed to  e s t im a te  s t a b l e  

c o e f f i c i e n t s ,  which w i l l  shed l i g h t  on th e  param eters  which were d isc u sse d .  

However, both in  the  t h e o r e t i c a l  as well as in  th e  em p ir ica l  a n a l y s i s ,  

th e  problem of s im ultaneous r e l a t i o n s h ip s  among v a r ia b le s  remains to  be 

s o lv ed .

The b as ic  em p ir ica l i s s u e  t h a t  remains to  be s tu d ie d  1n d e t a i l  i s  

th e  r e l a t i o n s h ip  between savings and f e r t i l i t y ,  and th e  r e l a t i v e  r a t e  o f  

r e tu r n  on c h i ld re n .  The complementary th e o r e t i c a l  i s s u e  t h a t  r e q u i r e s  

f u r t h e r  in v e s t ig a t io n  i s  th e  d e te rm in a tio n  o f  c h i l d r e n 's  economic commitment 

to  t h e i r  old  p a re n ts .
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Appendix A 
The Demand Function

The demand fu n c t io n  f o r  c h i ld re n  i s  d e r ived  by maximizing th e  u t i l i t y  

fu n c t io n ,

u ( c r  c2 ) ,  (1)

s u b je c t  to  th e  f u l l  w ealth  c o n s t r a i n t ,

C1 + C2 n2 " h  = °* ^

The f i r s t  o rd e r  co n d i t io n s  f o r  a maximum a re  o b ta in ed  by maximizing th e  

Lagrangian

L = UfCj, c2 ) + x (c 1 + n*c2- i 2 ) ,  (3)

where x<0 i s  th e  Lagrange m ulti p i e r ;  and th e s e  a re :

= U1 + X -  0 ,  (4)

f 2 = U2 + X n2 = 0 ,  (5)

I t  = c-, + n2c 2 - 12 = o .  ( fi)

_ 3Uwhere UJj  = aTTj Cj=1* 2)<



The marginal r a t e  o f  s u b s t i t u t i o n  in  consumption a t  th e  optimum

i s

2

which can be s u b s t i t u t e d  by

ul *
jj-  = Ilg* (7 )

U1
tt- -  (1 + r  ) ,  (8)

2

*
where r  > 0 i s  a market r a t e  o f  r e tu r n  on a s s e t s .

By s u b s t i t u t i n g  in  the  f i r s t  o rd e r  c o n d i t io n s

*  - 1  *n2 = T^ H|  ̂9 (9 )

and

C2 = T(N, P, W) + Y2 , (10)

and by t o t a l l y  d i f f e r e n t i a t i n g  th e se  co n d i t io n s  we o b ta in  th e  fo llow ing  

system o f  sim ultaneous e q u a t io n s  in  a m a tr ix  form:
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*  -i
0 - u 12 0

-1 - ( u 22Tg -  a nNTNgT 2 ) -u 22 0 de (11)

dY2

where e = P, W.

The exogenous v a r i a b le s  a re  on th e  r i g h t  hand s id e  o f  the  above s e t  

o f  e q u a t io n s .

Two o f  th e  second o rd e r  co n d i t io n s  f o r  a maximum a re  a p o s i t i v e

de te rm inan t o f  th e  bordered  Hessian m a t r ix ,  D, on th e  l e f t ,  and a p o s i ­

t i v e  t h i r d  column -  t h i r d  row c o f a c to r ,  D33 , I . e . ,

which by re o rg a n iz in g  i s

°33= ( U11U22 " U12^ TN " U11 x nNTNNTN 2 > ° ‘ ( 12 )

D > 0 and D33 > 0 when

( U11U22 ’  U12Un92) > 0 (13)

(un »  U22 < 0) and

( 1 4 )



n o

(13) i n d i c a te s  t h a t  and Cg a re  normal goods and (14) in d i c a te s  t h a t  

th e  in te r te m p o ra l  t ra n s fo rm a tio n  fu n c t io n  T i s  concave t o  th e  o r ig i n .  

When e i t h e r  (13) o r  (14) h o ld s ,  the  o th e r  becomes only  a s u f f i c i e n t  

c o n d i t io n .  The two (Conditions (13) and (14) a re  assumed to  ho ld .

Hence Dg^O, which im p lie s  D>0.

The second column c o fa c to rs  o f  th e  l e f t  hand m atrix  a re :

D12 = (-1)3 (-nJV1) > 0, (15)

d22 = H ) 4 H )  < 0 . O 6 )

and

°32 = ( ' 1)5 ( ul l  V n’ 1 " U12} > °* (17)

These a re  employed to  d e r iv e  th e  changes in  th e  demand f o r  c h i ld r e n  (N).

The e f f e c t  o f  a change in  any o f  th e  exogenous v a r ia b le s  on the  

demand f o r  c h i ld re n  i s  given by:

dN M T -1 °22 t - 1 r  ° 32 < n Mftl
3 n*  “ U1TN D " TN C2 “ D" 0

dN _ °32 > 0  (19)
ar2 “ “IT

dN -  11 ° 12 11 ° 22 n D32 < n  ( 2n )H72 '  12 T  " 22 T  " 2 T  (20)
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dN _ ,, T ° 12 h i T +11 n T T ~2 \ °22
1& ■ _U12 TB T T  ■ '  22 B 1 N Np N > I T

+  " 2 < T N 6 V V V i r  I 0  < 2 , >

Doo
(18) i s  th e  s lu t s k y  eq u a t io n ,  where - r -  (<0) d is p la y s  the  s u b s t i t u t i o n  

D-2 u
e f f e c t  and - p -  (>0) th e  income e f f e c t ,  which i s  given by (1 9 )—holding

Y2 c o n s ta n t .



Appendix B
The Supply Function

The supply fu n c t io n  fo r  c h i ld re n  i s  de r iv ed  by minimizing th e  t o t a l  c o s t  

(incom e),

C, + nN N = I r  (1)

s u b je c t  to  th e  two p roduction  r e l a t io n s h ip s

N = G(&, S) (2)

and

C1 = F(L, £ , K) -  S, (3)

which c o n ta in  th e  endowments c o n s t r a i n t s .

The f i r s t  o rd e r  co n d i t io n s  f o r  a minimum a re  ob ta ined  by minimizing 

the  Lagrangian

M = C1 + nNN + A ^ G U .s )  -  N] + A2 [F(L, £, K)-S-Cj] (4)

where x-| and x2 a re  th e  Lagrange m u l t i p l i e r s .  These co n d it io n s  a re :
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d s  = A1GS "  X2 = 0  ^

a r  = Ai G* + a2f h = 0 {8)

^  = F(L, A» K) -  S -  C] = 0 (9)

^  = G(*. s )  -  N = 0 (10)

co n d i t io n s  (5) and (6) s t a t e  th e  shadow p r ic e s  in  the  system. The shadow 

p r ic e  o f  c h i ld re n  i s :

nN = * TT  = b  (11)i  s

o b ta in ed  by s u b s t i t u t i n g  (5) and (6) in to  (7) and (8 ) .

Since F[L, a ,  K] = X (L -t,  K) -R(L, K), (12)

( '3 )

which s ta n d s  f o r  th e  lo s s  in  p roduc tion  o f  income from in c re a s in g  th e  

a l lo c a t io n  o f  female time in t o  c h i ld  p roduc tion .

By s u b s t i t u t i n g  ( 5 ) ,  (6) and (13) in to  ( 7 ) - ( 1 0 ) ,  the  system o f  

f i r s t  o r d e r  c o n d i t io n s  i s  reduced to :

V *  -  xi  = °> (14)
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n NGs  "  1 0 ,

G (t,  s ) -  G = 0 ,

F(L, i ,  k) -  S -  C] 0.

(15)

(16) 

(17)

When th e  mother (fem ales)  i s  (a re )  p a r t i c i p a t i n g  in  the  la b o r  f o r c e ,  the  

equation

(18)

must be added.

By t o t a l l y  d i f f e r e n t i a t i n g  (1 4 )- (1 7 )  we o b ta in  th e  fo llow ing  

system o f  s im ultaneous e q u a t io n s  in  a m a tr ix  form:

0 V u  + xu nN GS£ G1 dN

0 nN GS t nN Gss Gs d&

-1
ga Gs 0 ds

0 -1 0 _ dnN_

0 11 x*k~ dC-j

0 0 0
dL

0 0 0

-1 - FL 1
Lk.1 dK

( 1 9 )
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The exogenous v a r i a b le s  a re  on th e  r i g h t  hand s id e  o f  th e  above 

eq u a t io n s .

The de term inan t o f  th e  bordered  H essian m a tr ix  1s o b ta in ed  by 

expanding by th e  f i r s t  column, i . e . ,

nNGw  + h i  nNGs£ ^

nNGs£ nNGss Gs

-1

( 20)

11 X i® V s * G* ("NGU  + XM>

nNGss Gs "NSs« Gs

= A _ B,

where A and B s tan d  f o r  th e  corresponding  de te rm inan ts  (above).

A>0 i f  Gss<0, and B<0 i f  X££<0 in  a d d i t io n  to  G ^ O .  These co n d i t io n s  

hold 1 f  th e  two production  fu n c t io n s  a re  l i n e a r  and homogeneous.

By s u b s t i t u t i n g  (14) and (15) in to  (2 0 ) ,  th e  l a t t e r  i s  r e w r i t t e n

D = nwG„A -  nwG B N i  N s

( 2 1 )

= nN(G£A -  GSB) > 0.
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The in v e rs e  o f  th e  shadow p r ic e  o f  c h i ld re n  ( th e  s lope  o f  the  

p roduction  p o s s i b i l i t y  curve between and N) i s  given by:

dN _ 41 
cRTj- “IT

(GaA -  GSB)

( 2 2 )

GSB) 4  < o ,
“ n

where D ..  i s  th e  c o fa c to r  o f  th e  A . ,  e lem ent in  th e  bordered Hessian
i j

m a tr ix  in  (1 9 ) .

The change in  shadow p r i c e  ( th e  cu rv a tu re  o f  the  p roduction  

p o s s i b i l i t y  curve) i s  given by:

d2N

dc?

1 dJlN
n2 ^N- 1

(23)

44nr

i
TT <"hGU xon)I V V s s

U (G»oGfLl SS 6s<f> + nN Xu Sss] >0 .

2
s in c e  G G -  G # * 0 ,  X <0, and G <0 under th e  assumption t h a t  theJvJv SS SJC jCX* SS

two p roduc tion  fu n c t io n s  a re  l i n e a r  and homogeneous.

The change in  th e  shadow p r ic e  due t o  a change in  J  (J  * K, L) i s  given
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by

dlIN _ F D44 + X ° 14 (241B3 FJ “T  + X£J T  ’ (24)

Given t h a t  D44<0 as in d ic a te d  in  (2 3 ) ,  and D-j4>0 as can be shown, each o f  

th e  two terms on th e  r i g h t  has th e  fo llow ing  e f f e c t  on th e  p r ic e  o f  c h i ld re n :

A. when f a c t o r  0 in c re a s e s  the  p a r e n t ' s

n e t  income (F j> 0 ) ,  th e  r e l a t i v e  i n t e n s i t y
O

o f  S in  G w il l  in c re a se  (C-|=C-|\ causing  an 

in c re a s e  in  n^ , c e t e r i s  p a r ib u s .  The o p p o s ite  

happens when (F j< 0).

B. when z and J a re  gross  s u b s t i t u t e s  (X ^< 0),  

an in c re a se  in  J  w i l l  cause a re d u c t io n  in  

nN because o f  th e  o p p o s ite  e f f e c t  on G to  

th e  one o u t l in e d  in  A, c e t e r i s  p a r ib u s .

The o p p o s i te  happens when z  and J a re  

complementary f a c t o r s  (X£j> 0 ) .



Appendix C
The Total Changes in  Demand f o r  C hild ren

I .  The t o t a l  change in  th e  demand f o r  c h i ld r e n ,  r e s u l t i n g  from a change 

in  any o f  the  exogenous v a r i a b l e s ,  i s  a combination o f  w ealth  and p r ic e  

e f f e c t s  and i s  summarized by:

dN _ dN d I2 . dN dnN
31  " HT2 HI" 3nN 33”  ’

( j  = L, K, W, P, Y2 , W*. W*). (1)

The f i r s t  and second terms on th e  r i g h t  hand s tand  f o r  the  two e f f e c t s ,  

r e s p e c t iv e ly .  In terms o f  e l a s t i c i t i e s ,  in d i c a t i n g  th e  s e n s i t i v i t y  o f  

th e  changes, th e  p r ic e  and w ealth  e f f e c t s  a re :

ENj = ENI2 nI 2j  + ENnN EnNj ,  (2)

where E . . i s  the  e l a s t i c i t y  o f  v a r ia b le  i w ith  r e s p e c t  to  v a r ia b le  j ,  and
* J

nT j i s  th e  sh a re  o f  th e  v a r ia b le  in  f u l l  w ea lth .
2

I I .  The income e l a s t i c i t y  f o r  c h i ld re n  (E^j ) i s  de r iv ed  from th e  income 

e l a s t i c i t y  o f  consumption in  T2 . A change in  f u l l  w ealth  ( I 2 ) has the  

fo llow ing  to t a l  e f f e c t  on the  demand f o r  c h i ld re n :
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The terms o f  the  r i g h t  s tan d  f o r  the  in c re a s e  in  th e  demand f o r  C2 and the  

der iv ed  in c re a s e  in  N. In terms o f  e l a s t i c i t i e s  the  above i s

ENI b • (4)2 EC2N

where Ec j  i s  th e  income (w ealth )  e l a s t i c i t y  o f  C2 and E^ N i s  th e  

e l a s t i c i t y  o f  the  tra n s fo rm a tio n  curve T.

* *
I I I .  The de te rm ina tion  o f  E„ . ( j  = K, L, W. W, ) i s  based on th e

K 9 L

exp ress io n

nN s ! s * (5)

D i f f e r e n t i a t i n g  (5) w ith  r e s p e c t  to  j ,

dnN _ d /I
( * > .“ 3 J  “ B J  %

y ie ld s

‘ “ ST k s  l j  + Gs i  I f ] -  (6)
Gs

By s u b s t i t u t i n g

ds - F j d j  

C1 ' C\
( 7 )
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(6) becomes

dnN .
3 T

which i s  in  terms o f  e l a s t i c i t i e s

E d IN j _
dj

1 r Gss F . , Gst 6 \ Gt  d l l  
' S S-  Fj + lS ~  S'1 S' 37 J >S L S J S £ J J

f r  '4 '
° S £ r  h ]

(8 )

*  T  ^  i J .  (9)

| Gss p . 1 d£ j  I

" ’  L Gs npj *S£ %IL £ ^

G  G -

where a A i s  the  e l a s t i c i t y  o f  s u b s t i t u t i o n  between S and £ in  G,
S £

and npj i s  th e  share  o f  j  in  Fg and nQa i s  th e  share  o f  £ in  G.

The t o t a l  e f f e c t  o f  a change in  j  i s  a combination in  the  p r ic e  

and income e f f e c t s  as given by (2) combining (4) and (9 ) .

IV. The de te rm in a tio n  o f  E^y i s  based on th e  exp ress ion

dC, dC, d l 9

■  a i j  • <10>

From r e la t io n s h ip s

I 2 .  c, + n2C2 ( 11)
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and

C2 = Y2 + T (W , N ,  P ) ,  ( 1 2 )

fo llow s

d l 2 = n2dY2 ; (13)

when

dn2 = 0 .

The s u b s t i t u t i o n  o f  (10) in  (13) y ie ld s

'2 2 

The s u b s t i t u t i o n  o f

dC

dCi dC,
dTT = in  V (14)

arl- "nNa"  I ^  = c o n s t .

in (10) y ie ld s

dN = dCl ^2
372 HTJ nN

Yo InCY 11*
By m u lt ip ly in g  (15) by (n^-) and a^ t -  we g e t  th e  e l a s t i c i t y  o f  N w ith

1 2

re s p e c t  to  Y2 :
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dN '2  _
hy2 W  “

dCl , l Z Clx n2 / Y2\

'IT ? n  ^2 "n r

C1 n2Y2 

Cl ! 2 l 2

E / _ i )  n2Y2
C1J2 T/  T2 (16)

The l a s t  ex p re ss io n  i s  ob ta ined  by s u b s t i t u t i n g

I 1

which fo llow s from

X1 = C1 + V

in  (1 6 ) .  Hence, th e  r e l a t i v e  change in  th e  demand f o r  c h i ld re n  i s

I ,  n2Y2 dY2

TT = EC I ^V 2  V  2 '2
(17)

V. The d e te rm in a tio n  ENJ ( j  = P, W) i s  based on th e  e x p re s s io n

dC] dC] d l 2

isr * -an w  ' ( 1 8 )
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By s u b s t i t u t i n g

dC1

W -n N
c o n s t .

(19)

In to  (18) we o b ta in

dN
B J

dC-| d l2 1

^  3 T  V ( 20)

From th e  d e f in i t i o n  o f  I 2 (=n2C2+C^) fo llow s:

d I 2 .
n2

dC2 dn2
B T  ' B T + C2 a r

n2
dC2 dn2 -  d"2s BnJ B T +

2 a r

dC, dn0
= (n 2 £ + c2) W

dn,

= (EC2n2+1) C2 S T

dn«

" (1" |EC2n2 l J C2 B T  *

S ince th e  e l a s t i c i t y  o f  C2 w ith  r e s p e c t  to  the  p r ic e  n2 (Ec^n ) i s  

presumed n e g a t iv e .

S u b s t i t u t in g  (21) In to  (20) y ie ld s

dN
BJ

dC, Co dn9

" d ! J  (1 - l EC2n 2 11 ^  B T ’
( 2 2 )
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j  Hf!
wh1 ch by mul t i  p ly i  ng jj- and ^  becomes

#  I  - d C ]  M  I f  n  ^  ^  i  " N (2 ^aj fr - - a i j (1‘ iEc2n2') i ; r  iN r  • (23>

(23) can be expressed  by

dC, cp dji^ * *

EN j  ’  -  i q  ( , - l Ec 2 n 2 D  a r  i  y

dCi 12  q
a i j  C 7  -q  ° ‘ , E c 2 n 2 l>  ^  ( 2 4 )

s in c e  nN = n2 T^.

By reo rg an iz in g

C2 C1 
TJ TjjN

C2 C1 h  
TjjN n N

c2n2 C1 
l 2 “j?1

(S ince n.
'N

C2n2 / ! 1 
l 2 ^

- 1), (25)

and by s u b s t i t u t i n g  i t  in  (24) we g e t :
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dN .  
Nvr- = -E

Cl*2 ( , ' |Ec2n2 11 E"2J
C2”2 , *1 , ,  |L

j‘2 ‘ V
( 26 )

Ec , l 2 ( 1  ■ nj jN^ ( , - l E C2 n 2 l>
Cf i  r  dj. 

^2 n2^ ^ *

which i s  th e  r e l a t i v e  change in  th e  demand f o r  c h i ld re n  because o f  a 

r e l a t i v e  change in  e i t h e r  P o r  W.
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Appendix D
Changes 1n the  Expected Value and Variance o f  Co

The expec ted  value o f  C2 and i t s  var iance  a re  given r e s p e c t iv e ly  by:

E(C2 ) = WPN + Y2 (P-P1-P j  . if«j) (1)

and

VAR (C2 ) = W2NP(1-P). (2)

1. The e f f e c t  on (1) and (2) o f  a change in  N i s  g iven by:

dE(C2 )

"3n = WP > 0 ,  (3)

dVAR(Co) ,
-au— —  •  w p ( i -p )  > o. (4)

I I .  The e f f e c t  on (1 )  and (2) o f  a change in  W i s  g iven by:

dE(C2 )

■aw—
PN > 0 , (5)

dVAR(C? )
-a n — * - »  2WNP(1-P) > Ov ( 6 )
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I I I .  The e f f e c t  on (1) and (2) o f  a change in  P i s  given by:

dEC2

~ar WN > 0 , (7)

dVARC 

“ 3P

> 0  P < 0 .5

£ =  W2N(1-2P) <! = 0 i f  P = 0 .5

< 0  P > 0 .5

( 8 )
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Appendix E

D is t r ib u t io n  o f  Households Excluded from th e  
A nalysis  by Reason o f  Exclusion and V il lag e

V il lag e

_________________________ Reason______________________________ N.D. Ankodia

(a) No c h i ld re n  a re  re p o r te d  l i v in g  in  the  household 16 *

(b) Gap between age o f  e l d e s t  c h i ld  and d u ra t io n  o f
m arriage exceed 15 _         13 *

(c )  More than  one fam ily  o f  th e  same age group share
th e  same househo ld___________________  15 34

(d) Widows and w id o w e r s _________________  9 25

(e) S in g le s^ n o t m a r r i e d ^ .       3 5

( f )  Missing and in c o n s i s t e n t  d a t a ____ ____     _6_ 10

TOTAL 62 74
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Appendix F

Included Yartables: Means and Standard Deviations

NAURAN6DESHAR ANKOOIA_______
Variable Name Mean Std. Dev. Mean Std. Dev.

Number of children home 3.8341 1.9327 2.9467 1.8363
Number of sons home 2.2096 1.4179 1.6844 1.2475
Number of g irls  home 1.6245 1.2699 1.2622 1.1981
Number of children born * * 5.1822 2.6756
Number of children died * * 1.6000 1.6664
Number of sons born * * 2.7022 1.6996
Number of sons died * * 0.7956 1.0786
Number of daughters bom * * 2.4711 1.7754
Number of daughters died * * 0.8044 1.0844
Number of sons ages 0-10 1.3624 1.0449 0.7467 0.7751
Number of sons ages 11-15 0.4454 0.6707 0.4267 0.6305
Number of sons ages 16-25 0.3755 0.6999 0.4578 0.7788
Number of sons ages 26 0.0262 0.1601 0.0533 0.2442
Number of daughters ages 0-10 1.1703 1.0930 0.7378 0.9343
Number of daughters aged 11-15 0.3799 0.6419 0.3778 0.6711
Nunber of daughters ages 16-25 0.0742 0.2789 0.1378 0.4049
Number of daughters ages 26 0.0000 0.0000 0.0089 0.0941
Income (In rupees) 4,797.6157 4,042.1934 4,177.6222 5,509.1337
Income from agriculture 3,527.6725 4,266.3657 2,511.1200 5,017.7562
Income from skilled occupations 534.7336 1,424.6527 824.3422 2,262.7844
Income from unskilled occupations 569.8297 1,038.5329 588.3867 773.8887
Value of land (in rupees) 38,432.1000 56,028.0000 21,412.5022 46,394.8222
Financial assets (1n rupees) 2,302.9083 4,236.9698 2,143.1111 9,338.1068
Other females In households 0.1659 0.3728 0.1467 0.3546
Other males In households 0.1266 0.3333 0.1111 0.3150
Age of other females 10.0218 22.9288 8.1422 20.6386
Age of other males 7.3668 20.4955 5.5156 17.5886
Occupation services 0.0611 0.2401 0.1546 .3615
Father li te ra te 0.3450 0.4764 0.7244 0.4478
Father's years of schooling 1.6550 3.0635 7.6356 19.9616
Mother l i te ra te 0.0611 0.2401 0.4533 0.4989
Mother's years of schooling 0.2402 1.0169 1.7689 2.4238
LN (Duration of marriage) 2.7382 0.7041 2.9078 0.6929
Mother's age of marriage 14.7817 4.1544 13.1911 6.8975

+ Father's years of schooling 4.7975 3.4876 4.7580 5.9210
+ Mother's years of schooling 3.9286 1.5915 3,9020 2.1503
♦ Age of other females 60.3949 10.7315 55.5152 16.4186
+ Age of other males 58.1724 18.9606 49.6400 24.6118

* unavailable.
+ Mean and Standard Deviation o f the  group w ith  p o s i t iv e  v a lu e s .
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Appendix G

The Income V ariab le  and Sources o f  Income

I .  The Income V ariab le

The income v a r ia b le  t h a t  has been used in  the  s t a t i s t i c a l  

a n a ly s i s  measures th e  value o f  r e c e i p t s ,  in  money and k ind , by the 

household—n e t o f  r e l a t e d  ex p en d i tu re s  ( s e e d s ,  r e n t a l s ,  e t c . ) - - d u r i n g  

the  y e a r  o f  th e  survey .

Two a l t e r n a t i v e  measures to  the  above had been experim ented:

A. Income, as d e f in e d ,  l e s s  th e  n e t  va lue  o f  

s a le  o f  a s s e t s ,  l iv e s to c k  in  p a r t i c u l a r .

B. Income, as in  A, p lus th e  value  o f  p roduction

rep o r te d  as  r e ta in e d  f o r  own consumption.

The changes in  the  r e s u l t s  using  A and B were n e g l ig ib l e  

because o f  the  high c o r r e l a t i o n s  among th e  th re e  m easures. The simple 

c o r r e l a t i o n s  between the  v a r ia b le  used and a l t e r n a t i v e  A and a l t e r n a t i v e  

B a re  .93 and .95 . Thus, they  were almost id e n t i c a l  f o r  s t a t i s t i c a l  

p u rposes .

The v a r ia b le  used has been p r e f e r r e d  on a p r io r i  grounds. Sa le

o f  l i v e s to c k  i s  a common source  o f  income in  an a g r i c u l tu r a l  economy,

and th e  n e t  gain  should be viewed as p a r t  o f  income. In c lu s io n  o f  

r e ta in e d  production  in  the  income v a r ia b le  must be accompanied by 

deducting  th e  value  o f  unpurchased in p u t s .  S ince measuring r e ta in e d  

p roduction  and unpurchased in p u ts  may have r e l a t i v e l y  la rg e  e r r o r  

components, i t  has been assumed t h a t  both cancel o u t .  Omission o f
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re ta in ed  ou tput from the  income v a ria b le  may mean om itting a form o f 

savings. But th is  form i s ,  ap p aren tly , not re la te d  to  long run accumu­

la tio n  of a s s e ts ,  but a form o f tu rnover c a p i ta l .

I I .  Source of Income

1. A g ricu ltu re :

C u ltiv a tio n  o f own land 

Dairy

2. U nskilled  Occupations:

A g ricu ltu ra l labor 

Share c ro p p in g /ren t o f land

3. S k illed  Occupations:

P o ttery

Carpentry

Masonary

Watch making

T ailo rin g

Tanning

Flour m ill

Barber

Sweepers

Drum b ea te r

Cook

Merchants

School teach e r )

Factory workers* ) Service workers

S w eepers/Jan ito rs )
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O ff ice  c le rk s  )
S e rv ice  workers

Shop a s s i s t a n t s  )

Other sou rces  Inc lude  Income from r e n t a l s  o f  land  farm Implements 

and Bullocks as  well a s  s a l e  o f  a s s e t s .

^ P a r t i c u l a r  to  Ankodla.



133

BIBLIOGRAPHY

Abu-Loghud, J a n e t. "The Emergence o f  D iffe re n tia l F e r t i l i t y  in Urban Egypt." 
Mil bank Memorial Fund Q uarterly  43, no. 2 (April 1965): 235-253.

Adelman, Irma. "An Economic A nalysis o f  Population Growth." American 
Economic Review 53 (June 1963): 314-339.

Adelman, I . ,  and M orris, C.T. "A Q u an tita tiv e  Study o f Social and
P o li t ic a l  Determinants o f  F e r t i l i t y . "  Economic Development and 
C ultu ra l Change 14 (January 1966): 129-157.

A lchian, Arman A ., and Demsetz, Harold. "Production, Inform ation C ost, 
and Economic O rgan ization ."  American Economic Review 62 
(December 1972): 777-795.

A llen , R.G.D. Mathematical Analysis fo r  Economists. New York: S t. M artin 's  
P ress , 1957!-------------------  --------------------------

Anker, R ichard. "The E ffec t o f  Group Level V ariables on F e r t i l i t y  in a 
Rural Indian Sample." In te rn a tio n a l Labor O rganization Working 
Paper. Geneva, 1974.

Arrow, Kenneth J .  "The Role o f  S e c u ritie s  in  the Optimal A llocation  o f
R isk-B earing." Review o f Economic S tudies 31 (A pril 1964): 91-95.

Becker, Gary S. "An Economic A nalysis o f  F e r t i l i t y . "  In Demographic and 
Economic Change in  Developed C oun tries, pp. 209-240. U n iv e rs itie s  -
N ational Bureau Conference Series 11. P rince ton , New Jersey :
Princeton U niversity  P ress , 1960.

 . Human C ap ita l: A T heoretical and Empirical A nalysis , w ith
Special Reference to  Education. New York: National Bureau of 
Economic Research, 1964.

________ . "A Theory o f th e  A llocation  o f Time." Economic Journal 75
(September 1965): 493-517.

 . Human C apital and the  Personal D is trib u tio n  o f Income: An
A naly tical ApproacTT Woytinsky Lecture no. 1, I n s t i tu te  o f  Public 
A dm in istra tion . Ann Arbor, Michigan: U niversity  o f  Michigan P ress ,
1967.

Becker, Gary S .,  and Ghez, G ilb e rt R. "The A llocation  o f Time and Goods 
over the L ife  C ycle." Report no. 7217. Centre fo r  Mathematical 
S tu d ies , Business and Economics, U niversity  o f  Chicago, 1972.

Becker, Gary S ., and Lewis, H. Gregg. "On the In te ra c tio n  between the 
Q uality  and Q uantity o f C h ild ren ."  Journal o f  P o l i t ic a l  Economy 
81, P art 2 (March-April 1973): 2 7 9 ^B £



1 3 4

Ben-Porath , Yoram. "The Production  o f  Human C ap ita l  and th e  L ife  Cvcle 
o f  E a rn in q s ."  Journal o f  P o l i t i c a l  Economy 75 (August 1967):
352-365.

_________. " F e r t i l i t y  in  I s r a e l ,  an Econom ist's  I n t e r p r e t a t i o n :  D i f f e r e n t i a l s
and Trends 1950-70." In Economic Development and Population  Growth 
in th e  Middle E a s t ,  pp. 502-S36. Edited  by C.A. Cooper and S .S . 
A lexander. New York: American E l s v i e r ,  1972.

Ben-Porath , Yoram, and Welch, ! i n i s .  Chance, Childs T r a i t s  and Choice o f  
Family S iz e .  R-1117. Santa Monica, C a l i f o rn ia :  RANG C orpo ra tion ,
W T T ---------

Bhat, M.L. Naurangdeshar: A V il la g e  in  Rajasthan Canal Zone. Vallabh 
Vidyanagar, In d ia :  Agro-Economic Research C en te r ,  1974.

B lake, J u d i th .  "Are Babies Consumer Durables? A C r i t iq u e  o f  the  Economic 
Theory o f  Reproduction M o tiv a tio n ."  P opulation  S tu d ie s  22 (March 
1968): 5-25.

Boserup, E s th e r .  Womens' Role in  Economic Development. New York: S t .  
M a r t in 's  P r e s s ,  197D.

Brahmbhatt, D.M. Naurangdeshar: Impact o f  I r r i g a t i o n  on a Rajasthan
Canal V i l l a g e! Vallabh Vidyanagar, In d ia :  Agro-Economic Research 
C en te r ,  1974.

Bush, Winston C. "A Model o f  Family S ize  and In te rg e n e ra t io n a l  T ran s fe rs  
and I t s  Im p l ic a t io n s  f o r  Economic Growth." Ph.D. d i s s e r t a t i o n ,  
Washington U n iv e rs i ty ,  1971.

_________. "P opu la tion  and M ills  P easan t P ro p r ie to r  Economy." H is to ry
o f  P o l i t i c a l  Economy (Spring 1973): 110-120.

_______ . "The Economic A nalysis  o f  F e r t i l i t y :  Two E x ten s io n s ."
Virginia Polytechnic, 1973. (Mimeographed).

Cain, Glen G. M arried Women in  the  Labor Force: An Economic A n a ly s is .
Chicago: U n iv e rs i ty  oT Chicago F re s s ,  1966.

C aldw ell,  John C. " F e r t i l i t y  A t t i tu d e s  in  Three Economically C o n tra s t in g  
Rural Regions o f  Ghana." Economic Development and C u ltu ra l  Chanqe 
15, no. 2 (January  1967): 217-236.----------  ---------------------------

________. Popu la tion  Growth and Family Change in  A f r i c a . Canberra:
A u s t ra l ia n  N ational U n iv e rs i ty  P re s s ,  1968.

Chandrasekhar, S. I n d i a ' s  P op u la t io n :  F a c ts ,  Problems and P o l ic y .
In d ia :  Meenakshi Prakashan, Meerut, pp. 55-56.

Cheung, S.N .S. "The Enforcement o f  P roperty  Rights in  C h ild ren ,  and th e  
M arriage C o n tra c t ."  Economic Journal 82 (June 1972): 641-657.

DaVanzo, J u l i e .  The Determinants o f  Family Formation in  C h ile :  I960.
R-830-AID. Santa Monica, California: RaND Corporation, December 1971.



1 3 5

DeTray, Dennis N. The I n te r a c t i o n  between P aren t Investm ent in  C hild ren  
and Family S ize :  An Economic A na lys is .  R-1003-kF. Santa Monica, 
C a l i fo rn ia :  RflNO C o rp o ra tio n ,  May 1972.

 . "The S u b s t i t u t io n  between Q uanti ty  o f  C hild ren  in  th e  Household."
PF.D. d i s s e r t a t i o n ,  U n iv e rs i ty  o f  Chicago, 1972.

 . "Child Q u a l i ty  and Demand f o r  C h ild ren ."  Journal o f  P o l i t i c a l
Economy 81, P a r t  2 (March-April 1973): 70-95.

Diamond, P e te r  A .,  and Y a a r i ,  Menahem. " Im p lica t io n s  o f  th e  Theory o f
Rationing  f o r  Consumer Choice under U n c e r ta in ty ."  American Economic 
Review 62 (June 1972): 333-343.

Dreze, Jacques H .,  and M od ig lian i,  Franco. "Consumption D ecisions under 
U n ce r ta in ty ."  Journal o f  Economic Theory 5 (1972): 308-335.

D riv e r ,  Edwin D. D i f f e r e n t i a l  F e r t i l i t y  Rates in  C entra l I n d ia . P r in c e to n ,  
New J e r s e y :  P r in ce to n  U n iv e rs i ty  P re s s ,  1963.

Duesenberry, James. Comment on "An Economic A nalysis  o f  F e r t i l i t y "  by 
Gary S. Becker. In Demographic and Economic Change in  Developed 
C o u n tr ie s .  Uni v e r s i t i e s - N a t io n a l  Bureau Conference S e r ie s  IV. 
P H n c e to n ,  New J e r s e y :  P r in ce to n  U n iv e rs i ty  P re s s ,  1960.

E a s t e r l i n ,  Richard A. P o p u la t io n t Labot* Force, and Long Swings in  Economic 
Growth: The American E xperience . General S e r ie s  86. New York: 
N ational Bureau o f  Economic Research, 1968.

 . "Towards a Socio-economic Theory o f  F e r t i l i t y :  Survey o f  Recent
Research on Economic F acto rs  in  American F e r t i l i t y . "  In F e r t i  11ity 
and Family P lann ing : A World View, pp. 127-156. E d ited  by S . J .  
Behrman, e t .  a l .  Ann Arbor, Michigan: U n iv e rs i ty  o f  Michigan P re s s ,
1969.

E h r l ic h ,  I s a a c ,  and Becker, Gary S. "Market In su ran ce ,  S e l f - In s u ra n c e ,  and 
S e l f - P r o t e c t io n . "  Journal o f  P o l i t i c a l  Economy 80 (Ju ly /A ugust 1972): 
623-648.

Ekanem, I t a  I .  "A F u r th e r  Note on th e  R ela tion  between Economic Development 
and F e r t i l i t y . "  Dgmography 9 (August 1972): 383-398.

Freedman, Deborah S. "The R e la tio n  o f  Economic S ta tu s  to  F e r t i l i t y . "  
American Economic Review 53 (June 1963): 414-426.

Gronau, Reuben. "The In tra -F a m ily  A llo c a t io n  o f  Time: The Value o f
th e  Housewives' Time." Research r e p o r t  no. 28. The Hebrew U n iv e rs i ty  
o f  Je ru sa lem , June 1971.

 . "The E f fe c t  o f  Children  on the  Housewife 's  Value o f  Time."
Journal o f  P o l i t i c a l  Economy 81, P a r t  2 (March/April 1973): 168-
JW.



136

Grossman, M ichael. "The Demand f o r  H ealth : A T h e o re t ic a l  and Empirical 
I n v e s t i g a t i o n . "  Ph.D. d i s s e r t a t i o n ,  Columbia U n iv e rs i ty ,  1970.

"The Economics o f  J o i n t  P roduction  in  th e  Household." Report 
7145. C enter  Mathematical S tu d ie s ,  Business and Economics,
U n iv e rs i ty  o f  Chicago, September 1971.

 . "The Demand f o r  H ealth :  A T h e o re t ic a l  and Em pirical Inves tm en t."
Occasional paper 119. New York: Columbia U n iv e rs i ty  P ress  ( f o r  
N ational Bureau o f  Economic R esearch ),  1972.

G u j a r a t i , ,  Damudar. "The Use o f  Dummy V ariab les  in  T es t in g  E q u a l i ty
Between S e ts  o f  C o e f f ic ie n t s  in  Two L inear R egress ions : A N ote."
The American S t a t i s t i c s  (February  1970): 50-52.

Gurley, John G ., and Shaw, Edward S. "F inanc ia l Development and Economic 
Development." Economic Development and C u ltu ra l  Chanqe 15 n o .3 
(A pril 1967): 237-265:

Heer, David M. S o c ie ty  and P o p u la t io n .  New York: P r e n t i c e -H a l l ,  Inc .
1968.

H e is e l ,  Don F. " F e r t i l i t y  L im ita t io n  Among Men in  Rural Kenya." S tu d ie s  
in  Family Planning 4 (December 1973): 351-355.

H i r s h l e i f e r ,  J .  "On The Theory o f  Optimal Investm ent D ec is io n ."  Jou rna l 
o f  P o l i t i c a l  Economy 66 (August 1958): 329-351.

. Inves tm en t,  I n t e r e s t  and C a p i t a l . New York: P re n t i c e - H a l l ,
In c ., 1970.

Hymer, S tephen, and Resnick, Stephen. "A Model o f  an A grarian  Economy 
w ith  N o n -a g r ic u l tu ra l  A c t i v i t i e s . "  American Economic Review 59 
(September 1969): 493-506.

J a f f e e ,  A. and Azume, K. "The B ir th  Rate and Cottage In d u s t r ie s  in  Under­
developed C o u n tr ie s ."  Economic Development and C u l tu ra l  Change 9 
no. 1, (1960).

J a i n ,  S .P .  "Some A spects o f  M o r ta l i ty . "  In Population  in  I n d ia 's
Development 1947-2000. pp. 319-333. E dited  by A sh ir  Bose e t .  a l .
New D elhi: Vikas P u b lish in g  House, 1974.

Jones ,  Ronald W. "The S t ru c tu r e  o f  Simple General E qu ilib rium  Models." 
Jou rna l o f  P o l i t i c a l  Economy 73 (December 1965): 552-572.

Kasandra, J .D . "Economic S t r u c tu r e  and F e r t i l i t y :  A Comparative A n a ly s is ."  
Demography 8 (August 1971): 307-318.

L an c as te r ,  Kelvin J .  "A New Approach to  Consumer Theory." Jou rnal o f  
P o l i t i c a l  Economy 74 (A pril 1966): 132-157.

Landsberger, M ichael. "An In te g ra te d  Model o f  Consumption and Market
A c t iv i ty :  The Children  E f f e c t . "  American S t a t i s t i c a l  A s s o c ia t io n 's  
p ro c . (1971 ) ,  pp. 137-142.



1 3 7

L e ib e n s t ie n ,  Harvey. Economic Backwardness and Economic Growth: S tud ie s  
in  th e  Theory of~Tconom1c Development-! New York: Wiley, 1957.

 . "Underemployment in  Backward Economies: Some A dditional N otes ."
Jo u rn a l  o f  P o l i t i c a l  Economy 66 (June 1958): 256-258.

 . "The Impact o f  P opula tion  Growth on Economic W elfare—Non-
T ra d i t io n a l  E lem ents."  In Rapi d P opu la tion  Growth. B altim ore:
Johns Hopkins P ress  ( f o r  N ational Academy o f  S c ie n c e s ) ,  1971.

L eibow itz ,  A rleen S. "Education and the  A l lo c a t io n  o f  Women's Time."
New York: N ational Bureau o f  Economic Research, 1972. (Mimeographed.)

Lewis, W.A. Theory o f  Economic Growth. New York: H arper & Row, 1970.

Masson, Robert T. "The C rea tion  o f  Risk Aversion by Im perfec t C ap ita l  
M arkets ."  American Economic Review 62 (March 1972): 77-86.

May, David A, and Heer, David M. "Son S u rv ivo rsh ip  M otivation and Family 
S iz e  in  I n d ia . "  P opula tion  S tu d ie s  22 (Ju ly  1968): J99-209.

McKinnon, Ronald I .  Money and C ap ita l  in  Economic Development. Washington, 
D.C.: The Brookings I n s t i t u t i o n ,  (1973).

M ichael, R obert .  "Education and F e r t i l i t y . "  New York: National Bureau 
o f  Economic Research, 1971. (Mimeographed.)

 . "Education in  Nonmarket P ro d u c t io n ."  New York: N ational
Bureau o f  Economic Research, 1972. (Mimeographed.)

_________. "Education and th e  Derived Demand f o r  C h ild ren ."  Jou rnal o f
P o l i t i c a l  Economy 81, P a r t  2 (March-April 1973): 128-167.

Mincer, Jacob . "On-the-Job T ra in in g :  C o s ts ,  Returns and Some Im p l ic a t io n s ."  
Jou rna l o f  P o l i t i c a l  Economy 70, P a r t  2 (O ctober 1962): 50-79.

 . "Market P r i c e s ,  O pportunity  C os ts ,  and Income E f f e c t s . "  In
Measurement in  Economics: S tu d ie s  in  Mathematical Economics and 
Econometrics in  Memory o f  Yehuda G run fe ld , pp. 67-82. Edited  by 
Carl F. C h r is t  e t .  a l .  S tan fo rd ,  C a l i fo rn ia :  S tan fo rd  U n iv e rs i ty
P re s s ,  1963.

Neher, P h i l i p  A. "P easan ts ,  P ro c rea t io n  and P en s io n s ."  American Economic 
Review 61 (June 1971): 380-389.

 . "P easan ts ,  P ro c rea t io n  and Pensions: Reply." American Economic
Peview 62 (December 1972): 979.

N erlove, Marc, and S c h u l tz ,  T. P au l.  Love and L ife  Between th e  Censuses: 
o f F M i l y  D ecision Making in  Puerto  P ico ,  1950-1960. 

RM-6322-AlD. Santa Monica, C a l i f o r n ia :  C o rpora tion ,
September 1970.



1 3 8

Newcombe, Harold B . ,  and Thynas, P h i l ip  O.W. "Child Spacing Following 
S t i l l b i r t h  and In f a n t  D eath ."  Euqenics Q u a r te r ly  9 (March 1962):
25-35.

Nortman, Dorothy. "Population  and Family Planning Programs: A Factbook."
Reports on Popu la tion  and Family P lan n in g ,  no. 2. The Popu la tion  
Council o f  New York, December 1974.

O 'H ara, Donald 0 .  Changes in  M o r ta l i ty  Levels and Family Decisions 
Regarding C h ild ren . ft-914-RF. Santa Monica, t a l i f o m i a :
RAND C orpo ra tion ,  September 1970.

O h lin ,  Goran. "P opula tion  P re s su re  and A l te rn a t iv e  Inves tm en ts ."
In te rn a t io n a l  P opula tion  Conference P roceed ings,  Vol. 3.
London: 1969.

Okun, Bernard. "Trends in  B ir th  Rates in  th e  United S ta te s  s in c e  1870." 
S tud ies  in  H is to r ic a l  and P o l i t i c a l  S c ie n c e , s e r i e s  7 7. Baltim ore: 
Johns Hopkins P re s s ,  15)58.

 . Comment on "An Economic A nalys is  o f  F e r t i l i t y "  by G.S. Becker.
Tn" Demographic and Economic Change in  Developed C o u n tr ie s . 
U n iv e rs i t ie s -N a t io n a l  Bureau Conference s e r i e s  11, P r in c e to n ,
N .J . :  P r ince ton  U n iv e rs i ty  Press 1960.

P a t e l ,  R.M. Ankodia, Economic L ife  in  a Tobacco V i l l a g e . In d ia  V il lag e  
S tud ie s  # 3. Vallabh Vedyansgar, In d ia :  Agro-Economic Research" 
C en te r ,  1964, p. XXII.

 . Ankodia, Change in  Economic L ife  in  a  Tobacco V i l l a g e . Vallabh
VTdhanagar, In d ia :  S a rd a r  P a te l  U n iv e r s i ty ,  1970.

P r a t t ,  John W. "Risk Aversion in  th e  Small and in  the  Large ."  Econometrica 
32 (1964): 122-136.

Reid, M argaret G. Economics o f  Household P roduc tion .  New York: Wilev,
1934.

Rele, J .R .  " F e r t i l i t y  D i f f e r e n t i a l s  in  I n d ia ,  Evidence from a Rural 
Background." Mil bank Memorial Fund Q u a r te r ly  41 (A pril 1963).

Robinson, Warren C. "P e a sa n ts ,  P ro c re a t io n  and Pensions: Comment."
American Economic Review 62 (December 1972): 977-978.

Rosenzweig, Mark R. "The Economics o f  F e r t i l i t y  in  the  A g r ic u l tu ra l  S ec to r  
o f  th e  U.S." Ph.D. d i s s e r t a t i o n ,  Columbia U n iv e rs i ty ,  1973.

R o th c h ild ,  M ichael, and S t i g l i t z ,  Joseph H. " In c re a s in g  Risk I :  D e f in i t io n ."
Journal o f  Economic Theory 2^(1970): 225-243.

  . " In c re a s in g  Risk I I :  if-s Economic Consequences." Journal o f
Economic Theory 3 (1971): 66-84.



139

Pybczynski, T.N. "F ac to r  Endowments and R e la t iv e  Commodity P r ic e s . "  
EcortOmlca 22 (November 1955): 336-341.

Samuelson, Paul A. " In te rn a t io n a l  P r ic e  E q u a l iza tio n  Once Again."
Economic Journal 59 (June 1949): 181-197.

Sanderson, Warren, and W i l l i s ,  Robert J .  "Economic Models o f  F e r t i l i t y :  
Some Examples and Im p l ic a t io n s ."  New York: N ational Bureau o f  
Economic Research, April 1971'. (Mimeographed;) Also see :  New 
D irec t io n s  in  Economic Research, 5 1 s t  Annual Report.  New York: 
National Bureau o f  Economic R esearch , September 1971.

Sandmo, A. "The E f f e c t  o f  U n cer ta in ty  on Savings D ec is io n s ."  Review 
o f  Economic S tu d ie s  37 ( J u ly  1970): 353-360.

Saxena, O.B. In d ia ,  P opula t ion  in  T r a n s i t i o n . New D elhi: Cortmercial 
P u b lic a t io n  Bureau, 1971.

S c h u l tz ,  T. P au l.  A Family Planning H ypothesis: Some Empirical Evidence
from Puerto  R ico . RM-5405-RC/AID. Santa Monica, C a l i fo rn ia :
RANb C orpo ra tio n ,  December 1967.

_________. "An Economic Model f o r  Family P lan n in g ."  Journal o f  P o l i t i c a l
Economy 77 (March-April 1969): 153-180.

_________. E valua tion  o f  Popu la tion  P o l i c i e s :  A Framework f o r  Analysis
and I t s  A p p lica tio n  to  Taiwan's Family P lanning Program. P-643-AID. 
Santa Monica, C a l i f o r n ia :  RANb C orpo ra tion ,  June 1971.

________. The E f fe c t iv e n e ss  o f  P opu la tion  P o l i c i e s :  A l te rn a t iv e  Methods
oT S t a t i s t i c a l  In fe ren ce  P-4t>63. Santa  Monica, C a l i f o rn ia :  RANb 
C orpo ra tion ,  J u ly  1971.

 . "Economics o f  F e r t i l i t y  and Household Behavior: United S ta te s
T967." Santa Monica, C a l i f o r n ia :  RAND C orpora tion , 1972.
(Mimeographed.)

 . " F e r t i l i t y  P a t te rn s  and T h e ir  Determ inants in  the  Arab Middle
E a s t ."  In Economic Development and P opu la tion  Growth in  the  Middle 
E a s t , pp. 4D0-442. Edited  by C.A. Cooper and S .S . Alexander.
New York: American E l s e v ie r ,  1972.

 . "Explanation  o f  B ir th  Rate Changes Over Space and Time: A
Study o f  Taiwan." Journal o f  P o l i t i c a l  Economy 81, P a r t  2 (March- 
A pril 1973): 238-27S:

 . "A P re lim in a ry  Survey o f  Economic Analyses o f  F e r t i l i t y . "
American Economic Review 63 (May 1973): 77.

S c h u l tz ,  Theodore, W. The_£conomie Value of Education. New Yortri -Colombia 
Uni v e rs ity P re s s .r  1963.

 . Transforming T ra d i t io n a l  A g r ic u l tu re .  New Haven, C onnecticu t:
Tale U n iv e rs i ty  P re s s ,  1964.



1 4 0

S c h u ltz ,  Theodore W. Human R esources . F i f t i e t h  A nniversary  Colloquium 6. 
New York: N ational Bureau o f  Economic R esearch , 1972.

Smith, James P. "The L ife  Cycle A l lo c a t io n  o f  Time in  a Family C on tex t."  
Ph.D. d i s s e r t a t i o n ,  U n iv e rs i ty  o f  Chicago, 1972.

Snyder, Donald N. "Economic Determinants o f  Family S ize  in  West A f r i c a . "  
Demography 2 (November 1974): 613-614.

Spence, M ichael, and Zeckhauser, R ichard . "The E f f e c t  o f  the  Timing o f  
Consumption D ecis ions and th e  Resolu tion  o f  L o t t e r i e s  on the  Choice 
o f  L o t t e r i e s . "  Econometrica (March 1972): 401-403.

S to lp e r ,  Wolfgang F . , and Samuelson, Paul A. " P ro te c t io n  and Real Wages." 
Review o f  Economic S tud ie s  9 (1941): 58-73.

Pi Chao Chen. "C h ina 's  P opula tion  Program a t  Grass Root L evel,"
S tud ie s  in  Family P lann ing ,  4 (August 1973).

Tobin, James. "L iq u id i ty  P re fe ren ce  as Behavior Toward R isk ."  Review 
o f  Economic S tu d ie s  26 (February  1958): 65-86.

V is a r ia ,  P rav in .  "Labor Force P a r t i c ip a t io n  by Age, Sex and Educational 
Level in  I n d ia . "  Journal o f  the  U n iv e rs i ty  o f  Bombay 40 (October 
1971): 178-204.

Welch, F in i s .  "Education in  P ro d u c tio n ."  Journal o f  P o l i t i c a l  Economy 
78 (January  1970): 35-59.

W i l l i s ,  Robert J .  "A New Approach to  Economic Theory o f  F e r t i l i t y  B ehav ior ."  
Journal o f  P o l i t i c a l  Economy 81, P a r t  2 (March-April 1973): 14-64.


