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THE ECONOMIC
SEPTEMBER  1965

THEORY OF THE ALLOCATION OF TIM E\ >.\

I .  I n t r o d u c t i o n

T h r o u g h o u t  h istory the a m o u n t o f  tim e spent at w ork  has never con
sistently been m u ch  greater than that spent at other activities. E v e n  a w ork  

week o f fourteen hours a d a y  for six days still leaves h a lf  the total tim e for 
sleeping, eating and other activities. E c o n o m ic  developm ent has led to a 
large secular decline in  the w o rk  week, so’that w h a te ve r m a y  have been true 
o f the past, to -d a y  it is below  fifty hours in  most countries, less than a th ird  
o f  the total tim e available. C onsequently the a llocation and  efficiency of 
n o n -w o rk in g  tim e m a y n o w  be m ore im p o rta n t to econom ic welfare than that 
of w o rk in g  tim e ; yet the attention p a id  b y  economists to the latter dwarfs 
any p a id  to the form er.

F o rtu n a te ly , there is a m ovem ent un der w a y  to redress the balance. T h e  
tim e spent at w ork  declined secularly, p a rtly  because yo u n g  persons increas
in g ly  delayed entering the la b o u r m arket b y  lengthening their period of 
schooling. In  recent years m a n y  economists have stressed that the tim e of 
students is one of the inputs into the educational process, that this tim e could 
be used to participate m ore fu lly  in  the la b o u r m arket and  therefore that 
one o f the costs of education is the forgone earnings of students. Indeed, 
various estimates clearly indicate that forgone earnings is the d o m inant 
p riva te  and an im p o rta n t social cost of both  high -school and college educa
tion  in  the U n ite d  States.^ T h e  increased awareness o f the im portance of 
forgone earnings has resulted in  several attempts to economise on students’ 
tim e, as manifested, say, b y  the spread o f the q u a rte rly  and tri-m ester systems.®

M o st economists have n o w  fu lly  grasped the im p orta nce  o f forgone earn
ings in  the educational process and, m ore generally, in  all investments in  
h u m a n  capital, and criticise educationalists and others for neglecting them . 
I n  the lig h t of this it  is perhaps surpi'ising that economists have not been

' See T . W.  Schultz, “ T h e  Form ation of H u m an C apital by Education,”  Journal o f Political 
Economy (December 1960), and my  Human Capital (Colum bia U niversity Press for the N .B .E .R ., i i f - j i /  4n o C  
1964), Chapter IV .  I  argue there that the importance of forgone earnings can be directly IN I
e.g,, from the failure of free tuition to' eliminate impediments to college attendance or the increa^dl*. , _
enrolments that sometimes occur in  depressed areas or time periods. ^

‘ O n the cause of the secular trend towards an increased school year see my comments, iiiJ., 
p. ¡03.

N o . 2QQ.— VOL. LXXV. K K
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e qually sophisticated about other n o n -w o rk in g  uses of tim e. F o r  example, 
the cost o f  a service like the theatre or a good hke m eat is generally sim ply 
said to equal their m arket prices, yet everyone w o u ld  agree that the theatre 
and even d in in g  take time, just as schooling does, dm e that often could have 
been used productively. I f  so, the full costs o f these activities w o u ld  equal 
the sum  o f m arket prices and the forgone value of the tim e used u p . In  other 
w ords, in d ire ct costs should be treated on the same footing w h e n  discussing 
all n o n -w o rk  uses of time, as they are n o w  in  discussions o f  schooHng.

I n  the last few years a g ro u p  o f  us at C o lu m b ia  U n iv e rs ity  have been 
occupied, perhaps in itia lly  independently  b u t then increasingly less so, with 
in tro d u cin g  the cost of tim e system atically into  decisions a bou t non-w ork 
activities. J .  M in c e r has show n w ith  several em pirical examples how  esti
mates o f  the incom e elasticity o f dem a nd for different com m odities are biased 
w he n  the cost of tim e is ign o re d ;  ̂ J .  O w e n  has analysed h o w  the dem and for 
leisure can be affected;^ E .  D e a n  has considered the allocation of time 
between subsistence w o rk  and m a rket p articipation  in  some A fric a n  econo
mies;® w h ile , as already m entioned, I  have been concerned w ith  the use of 
tim e in  education, tra in ing  an d  other kinds o f  h u m a n  capital. Here I  
attem pt to develop a general treatm ent o f the allocation o f tim e in  all other 
n o n -w o rk  activities. A lth o u g h  u n d e r m y  nam e alone, m u c h  o f  any credit 
it  m erits belongs to the stimulus received from  M in c e r, O w e n , D ean and 
other past and present participants in  the L a b o r  W o rk sh o p  at Colum bia.*

T h e  p la n  of the discussion is as follows. T h e  first section sets out a basic 
theoretical analysis of choice that includes the cost o f tim e on the same footing 
as the cost o f m arket goods, w hile  the re m a in in g  sections treat various 
em pirical im plications of the theory. Th e se  include a n e w  approach to 
changes in  hours of w ork  and “  leisure,”  the full in te gra tion  o f so-called 
“  p ro d u ctive  ”  consum ption into  econom ic analysis, a n e w  analysis of the 
effect of incom e on the q u a n tity  and “  q u a lity  ”  of com m odities consumed, 
some suggestions on the m easurem ent o f p ro d u ctiv ity , an econom ic analysis 
of queues an d  a few others as w ell. A lth o u g h  I  refer to re levant empirical

 ̂ See his “  M arket Prices, O pportunity Costs, and Incom e Effects,”  in  Measurement in Economia; 
Studies in Mathematical Economics and Econometrics in Memory o f Yehuda Grunfeld (Stanford University 
Press, 1963). I n  his well-known earlier study M incer considered the allocation o f married women 
between “  housework ”  and labour force participation. ^(See his “  L a b o r Force Participation of 
M arried W om en,”  in Aspects o f Labor Economics (Princeton U niversity Press, 1962).)

“ See his The Supply o f Labor and the Demand for Recreation (unpublished Ph.D . dissertation, 
Colum bia U niversity, 1964).

• See his Economic Analysis and African Response to Price (unpublished Ph.D . dissertation, Columbia 
U niversity, 1963).

* Let me emphasise, however, that I  alone am responsible for any errors.
I  w ould also like to express my appreciation for the comments received when presenting these 

ideas to seminars at the Universities of California (Los Angeles), Chicago, Pittsburgh, Rochester and 
Yale, and to a session at the 1963 Meetings o f the Econometric Society. Extrem ely helpful com
ments on an earlier draft were provided by M ilton Friedm an and by Gregory C. Chow ; the latter 

j l m  assisted in  the mathematical formulation. L in d a K ee provided useful research assistance.



1965] A THEORY OF THE ALLOCATION OF TIME 495 ^

w o rk  th a t has com e to m y  attention, little systematic testing of the theory has 
been attem pted.

I I .  A  R e v is e d  T h e o r y  o f  C h o ic e

A c c o rd in g  to tra d itio na l theory, households m axim ise u tility  functions 
o f the fo rm

U =  U{ŷ ,yzr ■ ■ ■> y»)«

subject to the resource constraint

. . . (1)

= I = W + V (2)
w here  are goods purchased o n  the m arket, p'i are their prices, I is m oney 
incom e, W  is earnings a n d  , T  is other incom e. A s  the in tro d u ctio n  suggests, 
the p o in t of departure here is the systematic in co rp o ra tio n  o f  n o n -w o rk in g  
t im e ., H ouseholds w ill  be assumed to com bine tim e and  m a rk e t goods to 
prod u ce  m ore  basic com m odities th a t d ire ctly  enter their u tility  functions. 
O n e  such c o m m o d ity  is the seeing o f a p la y , w h ic h  depends o n  the in p u t of 
actors, script, theatre a n d  the p la ygo e r’s tim e ; another is sleeping, w h ich  
depends o n  the in p u t of a bed, house (pills ?) an d  tim e. Th e se  com m odities 
w il l  be called Z j  and w ritte n  as

Zi Ti) • (3) ■
w here Xi is a vector of m arket goods and Ti a vector of tim e inputs used in  
p ro d u c in g  the ith  com m odity.^  N o te  that, w h e n  capital goods such as 
refrigerators or autom obiles are used, x refers to the services yielded b y  the 
goods. A lso  note that Ti is a vector because, e.g., the hours used d u rin g  the 
d a y  o r on weekdays m a y  be distinguished from  those used at n ig h t o r on 
week-ends. E a c h  dim ension o f Ti refers to a different aspect of tim e. 
G e n e ra lly , the p a rtia l derivatives o f Z< w ith  respect to both  Xi and T< are 

non-negative.®
I n  this form ula tion  households are b oth  p ro d u cin g  units and u tility  

m axim isers. T h e y  com bine tim e an d  m arket goods v ia  the “  produ ction  
functions ” fi to produce the basic com m odities Zi, and they choose the best 
c o m b in a tio n  of these com m odities in  the conventional w a y  b y  m axim ising 

a u tility  function

U  =  U{Zi, ...Zm)^ U{f„ U(x, J Tm) (4)
'  T h e re  are several em pirical as w ell as conceptual advantages in  assuming that houseliolds 

com bine goods and time to produce commodities instead o f sim ply assuming that the amount of 
tim e used at an activity is a direct function of the amount of goods consumed. F o r example, a 
change in  the cost of goods relative to time could cause a significant substitution away from tlie one 
rising in  relative cost. This, as w ell as other applications, are treated in  the following sections.

* I f  a good or time period was used in  producing several commodities I  assume that these 
“ jo in t costs ”  could be fully and uniquely allocated among the commodities. T h e  problems here 
axa-llQ-diilhrEnt from those usually arising in  the analysis of multi-product, firms.

?sS



496 THE ECONOMIC JOURNAL [SEPT.

subject to a budget constraint

. . . Zm) =  Z  ..............................(5)

where g is an expenditure function o f Z< and Z  is the bou nd  on resources. 
T h e  integration  of production  and consum ption is at odds w ith  the tendency 
for economists to separate them  sharply, production  occu rring  in  firms and 
consum ption in  households. I t  should be pointed out, how ever, that in 
recent years economists increasingly recognise that a household is tru ly  a 
“  small factory  ̂ it combines capital goods, ra w  materials and labour to 
clean, feed, procreate and otherwise produce useful com m odities. U n 
doubtedly the fundam ental reason for the traditional separation is that firms 
are usually given control over w o rk in g  tim e in  exchange for m arket goods, 
w hile “  discretionary ”  control over m arket goods and consum ption time is 
retained b y  households as they create their ow n utility. I f  (presum ably 
dilTerent) firm s were also given control over m arket goods and consumption 
time in exchange for p ro vid in g  u tility  the separation w o u ld  q u ick ly  fade 
aw ay in  analysis as w ell as in  fact.

T h e  basic goal of the analysis is to find measures of g and  Z  which 
facilitate the developm ent of e m p irica l im plications. T h e  most direct ' 
approach is to assume that the u tility  function in equation (4 ) is maximised 
subject to separate constraints on the expenditure of m arket goods and time, 
and to the p ro du ctio n  functions in  equation (3 ). T h e  goods constraint can 
be w ritten as

'̂ piXi =  I =  V (6)
w h e r e i s  a vector g iv in g  the u n it prices ofxf, T ,»  is a vector g iv in g  the hours 
spent at w o rk  and w  is a vector g iv in g  the earnings per u n it o f  Tvi. T h e  
tim e constraints can be w ritten as

'IT, (7)
where Te is a vector g iv in g  the total tim e spent at consum ption and T  is a 
. cctor g iv in g  the total tim e available. T h e  produ ction  functions (3 ) can 
be w ritte n  in  the equivalent form

T, =  UZA
Xî biZi] .............

w here is a vector g iv in g  the in p u t o f  tim e per u n it of Z, and b, is a similar 
vector for m arket goods.

T h e  p ro b le m  w o u ld  appear to be to m axim ise the u tility  function (4) 
subject to the m u ltip le  constraints (6 ) an d  (7 ) and to the p rodu ction  relations
(8 ). T h e re  is, how ever, really o n ly  one basic constraint: (6 ) is not inde
pendent o f (7 ) because tim e can be converted into goods b y  using less time

* See, e.g., A . K .  C.iirncro.ss, 
(February 1958).

' Economic Schizophrenia,”  Scottish Journal o f  Political Econonuj
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at consum ption and m ore at w ork . T h u s , substituting for Tw in  (6 ) its 
equivalent in  (7 ) gives the single constraint ^

=  V -\- T w .............................. (9 )

B y  using (8 ), (9 ) can be w ritten  as

'̂ {pibi +  tiw)Zi =  V +  Tw . . . . (10)

w ith  =  pibi +  ,
S’ + T w  ] ......................................  ̂ ^

* T h e  full price  of a u n it of Z, [tt,) is the sum  of the prices o f  the goods 
and o f the tim e used per un it of Z j .  T h a t  is, the full price o f  consum p
tion is the sum  of direct and indirect prices in the same w ay that the full cost 
of investing in  h u m a n  capital is the sum  of direct and in d ire ct costs.^ 
These d irect and indirect prices are sym m etrical determ inants of total price, 

and there is no analytical reason to stress one rather than the other.
T h e  resource constraint on the rig h t side of equation (1 0 ), iS"', is easy to 

interpret if  w were a constant, independent o f the Z,. F o r  then S' gives the 
m oney in co m e  acliicved i f  all the tim e available were devoted to w ork. 
T h is  achievable incom e is “ spent ” on the com m odities Z< either d irectly 
th rou gh  expenditures on goods, "̂ pibiZ,, or in d ire ctly  th rou gh  the forgoing 
of incom e, "̂ tiwZi, i.e., b y  using tim e at consum ption rather than at w ork . 
As, long as w w ere constant, and i f  there were constant returns in  p ro d u c in g  
Zi so that bi and t, were fixed for g ive n  p, and w the e q u ilib riu m  condition  
resulting fro m  m axim ising  (4 ) subject to (1 0 ) takes a ve ry  sim ple fo rm ;

Ui aU  , i =  . m (12)
w here  A is the m a rg in a l u tility  o f  m o n e y incom e. I f  w were not constant the 
resource constraint in  equation (1 0 ) w o u ld  not have a n y  p a rtic u la rly  useful 
in te rp re ta tio n ; S'=  V  T « )  w o u ld  overstate the m oney incom e achievable 
as long as m a rg in a l wage-rates w ere below  average ones. M o re o ve r, the 

e q u ilib riu m  conditions w o u ld  become m ore com plicated than (1 2 ) because 
m a rg in a l w o u ld  have to replace average prices.

T h e  total resource constraint could be given the sensible interpretation  
of the m a x im u m  m on e y incom e achievable o n ly  in  the special a n d  u n lik e ly  
case w h e n  average earnings were constant. T h is  suggests d ro p p in g  the 
a p pro ach  based on e xplicitly  considering separate goods and tim e constraints 
and substituting one in  w h ic h  the total resom xe constraint necessarily equalled 
the m a x im u m  m oney incom e achievable, w h ich  w ill be sim ply called “  full 
in com e .”  ® T h is  incom e could in  general be obtained by devoting all the

 ̂ T h e dependency among constraints distinguishes this problem from m any other m ultiple- 
constraint situations in  economic analysis, such as those arising in  the usual theory of rationing (sec 
J ,  Tob in, A  S ur\'ey o f the T h eory of R ationing ,”  Econovidrica (October, 1952)). R ationing 
would reduce to a form ally identical single-constraint situation if  rations were saleable and fully
convertible into money income.

* See m y Humcn Capital, op. cit.
 ̂ Th is term emerged from a conversation with M ilton Friedman.

O j
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tim e and other resources o f a household to earning incom e, w ith  no regard 
for consum ption. O f  course, all the tim e w ould  no t usually be spent “  at ”  
a jo b : sleep, food, even leisure are required for efficiency, and some tim e (a nd  
other resources) w o u ld  have to be spent on these activities in  ord e r to m a xi
mise m oney incom e. T h e  a m o unt spent w ould , how ever, be determ ined 
solely b y  the effect on in com e  and not b y  a n y  effect on u tility . Slaves, for 
exam ple, m ig h t be p e rm itte d  tim e “  o f f ”  from  w o rk  o n ly  in  so far as that 
m axim ised their output, o r free persons in  poor environm ents m ig h t have to 

m axim ise m oney incom e s im p ly  to survive.^
Households in  rich e r countries do, however, forfeit m oney incom e in  

order to obtain additional u tility , i.e., they exchange m oney incom e for a 
greater am ount of psychic incom e. F o r  example, they m ig h t increase their 
leisure tim e, take a pleasant jo b  in  preference to a be tte r-pa ying  unpleasant 
one, em ploy u n p ro d u ctive  nephew's o r eat m ore th a n  is w arra nte d  b y  
considerations of p ro d u c tiv ity . I n  these and other situations the am ount 
o f  m oney incom e forfeited measures the cost of o b ta in in g  additional u tility .

T h u s  the full incom e a pproach provides a m eaningful resource constraint 
and one firm ly  based on the fact that goods and tim e can be com bined into 
a single overall constraint because tim e can be converted into  goods through 
m oney incom e. I t  also incorporates a unified treatm ent o f all substitutions 
of n o n -p e cu n ia ry  for p e cu n ia ry  incom e, regardless o f  their nature or w hether 
they occur on the jo b  o r in  the household. T h e  advantages o f this w ill 
become clear as the analysis proceeds.

I f  full incom e is denoted b y  S, and i f  the total earnings forgone o r “  lost ”  
b y  the interest in  u tility  is denoted b y  L, the id en tity  re lating L to S and /  

is sim ply

L{Z, Zm) = S —  ̂ {Zi, . . ., Zm) (13)

I and L are functions o f the Z j  because h ow  m u ch  is earned o r  forgone de
pends on the consum ption set chosen; for exam ple, u p  to a point, the less 
leisure chosen the larger the m oney incom e and the sm aller the am ount 
forgone.^ U s in g  equations (6 ) and (8 ), equation (1 3 ) can be w ritten  as

"̂ pibiZi T 'U (Z ]^ ,  . . ., Zm) =  S (14)

 ̂ A ny u tility received w ould only be an incidental by-product of the pursuit of money income. 
Perhaps this explains why utility  analysis was not clearly formulated and accepted until economic 
development had raised incomes w ell above the subsistence level.

 ̂ F u ll income is achieved by m axim ising the earnings function

IV  =  IV (Z „  . . . Z „) . . .

subject to tlie expenditure constraint in  equation (6 ), to the inequality

(1')

Z T ,  <  T (20

and to tlie restrictions in (8 ). I  assume for sim plicity that the am ount of each dimension of time
■ . . . .  . . .  / n . i  1—  :---------].
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T h is  basic resource constraint states that full incom e is spent either 

d ire ctly  on m arket goods o r ind ire ctly  th rou gh  the forgoing of m oney incom e. 
U n fo rtu n a te ly , there is no simple expression for the average price of Z {  as 

; there is in  equation (1 0 ). H o w e ve r, m a rg in a l, not average, prices are 
. re levant for behaviour, a nd these w o u ld  be identical for the constraint in  

(1 0 ) o n ly  w he n  average earnings, w, was constant. B u t, if  so, the expression 
for the loss function simplifies to

L =  wTc =  ui^t{Z{......................................(15)

and (14) reduces to (1 0 ). M o re o ve r, even in  the general case the total 
m a rg in a l prices resulting from  (1 4 ) can always be d iv id e d  into direct and  
in d ire ct com ponents: the e q u ilib riu m  conditions resulting from  ma.ximising 

the u tility  function subject to (14)  ̂ are

Ui =  TiPibi +  Li), . . . (16)

w here p{bi is the direct and Lt the indirect com po nent of the total m a rgina l 
price  pibi +  Li.̂

B e hin d  the division into  direct and indirect costs is the allocation of tim e 
and goods between w ork -orie ntate d  an d  consum ption-orientated activities. 
T h is  suggests an alternative division o f costs; n a m e ly , into those resulting 
from  the allocation o f goods and those resulting fro m  the allocation o f tim e. 
W rite  Li =  dLjdZi as

j. dL dTi , dLdXii-l —  -ŴFT ^  .......... (.1 / jdTi dZi

= UU +  Cibi
dxi dZi

(18)

w here  I,
dL

and Cl
dL

g y , are the m a rg in a l forgone earnings of using m ore  ,

tim e and  goods respectively on Z<. E q u a tio n  (1 6 ) can then be w ritte n  as

Ui =  T[bi{pi - f  a) +  till] . . . .  (19)

T h e  total m a rg in a l cost o f  Z< is the sum  o f bi{pi - j -  e<), the m a rg in a l cost o f 
using goods in  p ro d u c in g  Z ( ,  and Uk, the m a rg in a l cost of using tim e. T h is  
d ivision w o u ld  be equivalent to that between direct and  in d ire ct costs o n ly  
if a =  0 or if there w ere n o  indireet costs o f  using goods.

M axim ising (T )  subject to (6 ) and (8 ) yields the followingdifEcuIt to incorporate this constraint, 
conditions

SZ, ''
pjl>ia 
1 -p a (S')

where a is the m arginal productivity of money income. Since the loss function L  =  (S — V) — PK, 
the equilibrium  conditions to m inimise the loss is the same as (3 ') except for a change in  sign.

 ̂ Households maximise their u tility  subject only to the single total resource constraint given by 
(14),  for once the full income constraint is satisfied, tliere is no other restriction on the set of that 
can be chosen. By introducing the concept o f fu ll income the problem of m axim ising utility  
subject to the time and goods constraints is solved in  two stages: first, full income is determined 
from  tlie goods and time constraints, and then u tility  is m aximised subject only to the constraint 
imposed by fu ll income.

* I t  can easily be shown that the equilibrium  conditions o f (16) are in  fact precisely the same as
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The accompanying figure shows the equilibrium given by equation (16)
for a two-commodity world. In equilibrium the slope of the full income

o p p o rtu n ity  curve, w h ich  equals the ratio o f m a rg in a l prices, w o u ld  equal 
the slope of an indifference curve, w h ich  equals the ratio o f m a rg in a l utilities. 
E q u ilib r iu m  occurs at p and p' for the o p p o rtu n ity  curves S and  S' respec
tively.

T h e  rest o f the paper is concerned w ith  developing num erous em p irica l 
im plications o f this theory, starting w ith  determ inants of hours w o rk e d  and 
concluding w ith  an econom ic interpretation of various queueing systems. 
T o  sim plify the presentation, it  is assumed that the distinction between direct 
and indirect costs is equivalent to that between goods and tim e costs; in  
other words, the m a rg in a l forgone cost of the use o f goods, ci, is set equal to 
zero. T h e  discussion w o u ld  not be m u c h  changed, b u t w o u ld  be m ore 
cum bersom e w ere this not assumed.^ F in a lly , u n til Section I V  goods 

nd tim e are assumed to be used in  fixed proportions in  p ro d u c in g  co m 

m odities; that is, the coefficients hi and U in  equation (8 ) are treated as 
constants.

III. A P P L I C A T f O N S
(a ) Hours of Work

I f  the effects o f  various changes on the tim e used on consum ption, Tc, could 

be determ ined th e ir effects on hours w orked, Tw, could be found rcsidually 
from  equation (7 ) .  T h is  section considers, am ong other things, the effects 
of changes in incom e, earnings and m arket prices on Tc, and thus on Tw,

 ̂ Elsewhere I  have discussed some eflects of the allocation o f goods on productivity (see m y  
“ Investment in  H u m a n  C a p ita l: A  Theoretical Analysis,”  Journal o f Political Economy, special 
supplement (O ctober 1962), Section 2 ); essentially the same discussion can be found in Human 
Capital, op. cit.. Chapter I I .



using as the m a jo r tool of analysis differences am ong com m odities in  the 
im p o rta n ce  o f forgone earnings.

T h e  re lative  m a rg in a l im portance of forgone earnings is defined as

»‘ “ M r T T S ................................

T h e  im p o rta n ce  of forgone earnings w o u ld  be greater the larger and it, the 
forgone earnings per h o u r o f tim e an d  the n u m b e r o f hours used per un it 

'o f  Z< respectively, w hile  it  w o u ld  be sm aller the larger pi and ¿{, the m arket 
price o f goods and the n u m b e r of goods used per u n it of Z i  respectively. 

S im ila rly , the relative m a rg in a l im p orta n ce  of tim e is defined as

.............
I f  full in co m e  increased solely because o f  an increase in  V  (o th e r m oney 

in com e ) there w o u ld  s im p ly  be a paralle l shift o f the o p p o rtu n ity  curve to 
the rig h t w ith  no  change in  relative c o m m o d ity  prices. T h e  consum ption 
o f  most com m odities w o u ld  have to increase; if  all d id , hours w orke d  w o u ld  
decrease, for the total tim e spent on consum ption  m ust increase i f  the o u tp u t 
o f  all com m odities d id , and  b y  equation (7 ) the tim e spent at w o rk  is inversely 
related to that .spent on consum ption. H o u rs  w orked could increase o n ly  if  
re latively tim e intensive com m odities, those w ith  large y , were sufficiently 
inferior.^

A  u n ifo rm  percentage increase in  earnings for all allocations o f tim e w o u ld  
increase the cost per h our used in  consum ption  b y  the same percentage for 
a ll com m odities.“ T h e  relative prices of different com m odities w'ould, 
how ever, change as long as forgone earnings were not equally im p o rta n t for • 
a ll; in  p a rticu la r, the prices o f  com m odities h a vin g  relatively im p o rta n t 
forgone earnings w o u ld  rise m ore. N o w  the fundam ental theorem  of

 ̂ T h e problem  is: under what conditions would

cK ¿'F u ............ U i
when +  lit/) * ................................................... (2 ')

I f  the analysis were lim ited to a two-commodity w orld where Z , was more time intensive, then it 
can easily be shown that ( ! ' )  would hold if, and only if,

<-____ ZZ2____ n n')sv ̂  (y, -yd (PA 4- fib) ..........
* By a uniform  change of is meant

IF , =  ( I -f  . . . Z„)
where T q represents the earnings function before the change and IF, represents it aftertvards. 
Since the loss function is defined as <

L =  S -  W -  V  
=  IF (Z )  -  IF (Z ),  

then L, =  IF ,(Z )  -  IF ,(Z )
=  (1 +  «  [fVo(Z) ~  IF „(Z )1 =  (1 )U  

Consequently, all opportunities costs also change b y fS.
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d e m a n d  theory states that a compensated change in  relative prices w o u ld
ind u ce  households to consume less of com m odities rising in  price. T h e  
figure shows the effect of a rise in  earnings fully com pensated b y  a decline in  
other in c o m e : the o p p o rtu n ity  curve w ould  be rotated clockwise th ro u gh  the 
in itia l position p i f  ^vcrc the m ore earnings-intcnsive c o m m o d ity . In  the 
figure the new  e q u ilib riu m  jii' m ust be to the left and above or less Z j  and
m ore Zg  w o u ld  be consumed.

Th e re fo re  a compensated un iform  rise in  earnings w o u ld  lead to a shift 
a w a y from  earnings-intensive com m odities and tow ards goods-intensive 
ones. Since earnings and tim e intensivencss tend to be positively correlated/ 
consum ption  w o u ld  be shifted from  tim e-intensive com m odities. A  shift 
a w a y from  such com m odities w o u ld , however, result in  a reduction in  the 
total tim e spent in  consum ption, and thus an increase in  the tim e spent at 
rvork.̂

T h e  effect of an uncom pensated increase in  earnings on hours w orked 
w o u ld  depend on the relative strength of the substitution a n d  incom e effects. 
T h e  form er w o u ld  increase hours, the latter reduce th e m ; w h ic h  dominates
cannot be determ ined a priori.

T h e  conclusion that a p u re  rise in  earnings increases and a pure  rise in  
incom e  reduces hours of w o rk  m ust sound ve ry  fa m ilia r, for they are tra d i
tional results of the w e ll-k n o w n  labou r-le isu re  analysis. W h a t , then, is the 
re lation  between ou r analysis, w h ic h  treats all com m odities sym m etrically 
and  stresses o n ly  their differences in  relative tim e a n d  ea rn ing  intensities, 
a nd the usual analysis, w h ic h  distinguishes a c o m m o d ity  h a vin g  special 
properties called “  leisure ”  from  other m ore com m onplace  com m odities? 
I t  is easily shown that the usual labour-le isure  analysis can be looked upon 
as a special case of ours in  w h ic h  the cost of the c o m m o d ity  called leisure 
consists entirely of forgone earnings and the cost o f other com m odities 
entire ly  of goods.^

 ̂ According to the definitions of earning and time intensity in  equations (20) and (21), they 
w ould be positively correlated unless /,- and ij were sufficiently negatively correlated. See the 
further discussion later on.

* Let it be stressed that this conclusion usually holds, even when households are irrational; 
■ ■ .phisticated calculations about the value of time at w ork or in  consumption, or substantial know
ledge about the amount of time used by different commodities is not required. Changes in  die 
hours of work, even of non-maxirnising, impulsive, habitual, etc., households would tend to be 
positively related to compensated changes in  earnings because demand curves tend to be negatively 
inclined even for such households (see G. S. Becker, “  Irra tio n al Behavior and Economic Theory,” 
Journal o f Political Economy (February 1962)).

“ .Suppose there svcrc two commodities Z , and Z j, where the cost of Z , depended only on the 
cost of market goods, while the cost of Z , depended only on the cost of time. T h e goods-budget 
constraint would then sim ply be

=  P —  y f  EwOi
and the constraint on time would be

toZ,

i T is is essentially tlie algebra of the analysis presented by Henderson and Q iiandt, and their treat- 
^ ------...1 or „r.u rr„— > __ X h c k -
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A s  a description of re a lity  such an approach, of course, is not tenable, 
since v irtu a lly  all activities use b oth  tim e and goods. Perhaps it w o u ld  be 

'  defended either as an a n a lytica lly  necessary or extrem ely insightful a p proxi
m a tio n  to reality. Y e t the usual substitution and incom e effects of a change 
in  resources on hours w orke d  have easily been derived from  a m ore general 
analysis w h ich  stresses o n ly  that the relative im portance of tim e varies am ong 
com m odities. T h e  rest o f the pa pe r tries to go further a n d  demonstrate that 
the traditional approach, w ith  its stress on the dem and for “  leisure,”  ap
p a re n tly  has seriously im p e d e d  the developm ent o f insights about the 
econom y, since the m ore d irect and general approach presented here 
n a tu ra lly  leads to a va rie ty o f im plications never yet obtained.

T h e  two determ inants of the im portance of forgone earnings are the 
a m o u n t o f tim e used per d o lla r of goods and the cost per u n it of time. 
R e a d in g  a book, taking a h a irc u t o r co m m u tin g  use m ore  tim e per dollar 
o f  goods than eating d in ner, frequenting a n ig h t-c lu b  o r sending cliildren to 
p riva te  sum m er camps. O th e r  things the same, forgone earnings w o u ld  
be m ore  im p o rta n t for the foriher set of com m odities th a n  the latter.

T h e  im portance of forgone earnings w o u ld  be determ ined solely b y  tim e 
intensity o n ly  if  the cost o f tim e was the same for all com m odities. Presum 
a b ly , how ever, it varies considerably am ong com m odities and at different 
periods. F o r  exam ple, the cost o f  tim e is often less o n  week-ends and  in  the 
evenings because m a n y  firm s are closed then,^ w h ic h  explains w h y  a famous 
lin e r in te ntiona lly  includes a w eek-end in  each voyage between the U n ite d  

States and Europe.* T h e  cost o f  tim e w o u ld  also tend to be less for com 
m odities that contribute to p ro d u ctive  effort, tra d itio n a lly  called “  p ro d u c
tive  consum ption.”  A  considerable a m o u n t of sleep, food and  even “  p la y  ”  
fall u n d e r this heading. T h e  o p p o rtu n ity  cost of the tim e is less because these 
conim odities in d ire ctly  co n trib u te  to earnings. P ro d u ctive  consum ption 
has h a d  a long b u t b a n d it-lik e  existence in  econom ic th o u g h t; o u r analysis 
does system atically incorp ora te  it  into  household decision-m aking.

A lth o u g h  the form al specification o f leisure in  econonuc models has 
ign o re d  expenditures on goods, cannot one argue th a t a m ore correct 
specification w o u ld  s im p ly  associate leisure w ith  re la tive ly  im p o rta n t for
gone earnings ? M o st conceptions of leisure do im p ly  that it  is tim e intensive 
a n d  does no t in d ire ctly  co n trib u te  to earnings,* tw o o f  the im p o rta n t

e q u i l ib r iu m  co n d itio n  th a t  th e  r a t e  o f  su b s titu t io n  b e tw een  goods an d  le isu re  eq u a ls  th e  r e a l  w ag e -  
r a t e  is  ju s t  a  sp e c ia l case  o f  o u r e q u a t io n  (19 ) (see A i i c r o f c o n c m i c  T h e o r y  (M cG raw '-H ill, 1958 ), p . 2 3 ) .

 ̂ F o r  ^vo^kers re ce iv in g  p re m iu m  p a y  o n  th e  w eek -en d s an d  in  th e  ev en in g s , h o w ever, th e  cost 
o f  t im e  m a y  b e  co n s id e rab ly  g re a te r  th e n .

 ̂ S e e  th e  ad v e rtise m en t b y  U n ite d  S ta te s  L in es  in  v a rio u s  issues o f  th e  N e w  Y o rk e r  m a g az in e : 
“  T h e  S .S .  U n i t e d  S t a t e s  r e g u la r ly  in c lu d e s  a  w eek -en d  in  its 5 d ays  to E u ro p e , sav in g  [econo m ic] 
t im e  for b u sin essm en  (m y  in s e r tio n ) .

® F o r  e x am p le , W e b s l e T s  C o l l e g i a t e  D i c t i o n a r y  d efines le isu re ly  as “  c h a ra c te r iz e d  b y  le isu re , ta k in g  
a b u n d a n t  t im e  ”  (m y  i t a l ic s ) ; o r S . d e  G ra z ia , in  h is  recen t O f  T i m e ,  W o rk  a n d  L e i s u r e ,  sa^'s, “  L e isu re  
is  a  s t a te  o f  b e in g  in  w h ich  a c t iv it y  is  p e rfo rm ed  for its ow n sake  o r a s  its  o w n  end  ”  (N ew  Y o rk :
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characteristics of carnings-intcnsive com m odities. O n  the other h a n d , not 
all of w h a t are usually considered leisure activities do have relatively 
im p o rta n t forgone earnings : n ig h t-c lu b b in g  is generally considered leisure, 
and yet, at least in  its m ore expensive forms, has a large expenditure com 
ponent. C onversely, some activities have relatively large forgone earnings . 
and are not considered leisure: haircuts or child  care arc examples. C o n 
sequently, the distinction between earnings-intensive and other com m odities 
corresponds o n ly  p a rtly  to the usual distinction between leisure a nd other 
com m odities. Since it has been shown that the relative im portance o f for
gone earnings rather than a ny concept o f leisure is m ore relevant for econom ic 
analysis, less attention should be pa id  to the latter. Indeed, a lth ou gh  the 
social philosopher m ig h t have to define precisely the concept o f leisure,^ the 
economist can reach all his traditional results as w ell as m a n y m ore  w ith o u t 

in tro d u cin g  it at a ll!
N o t o n ly  is it  difficult to distinguish leisure from  other n o n -w o rk   ̂ but 

also even w o rk  from  n o n -w o rk . Is c o m m u tin g  w o rk , n o n -w o rk  o r both? 
H o w  about a business lu nch , a good diet o r relaxation? Indeed, the notion 
of productive consum ption was in trodu ce d  precisely to cover those com m o
dities that contribute  to w ork  as w ell as to consum ption. C a n n o t p u re  w ork 
then be considered sim ply as a lim itin g  c o m m o d ity  o f such jo in t com m odities 
in  w h ich  the contributio n  to consum ption was n il?  S im ila rly , p u re  con
sum ption w o u ld  be a lim itin g  co m m o d ity  in  the opposite d irection in  w h ic h  
the con tributio n  to w o rk  was nil, and interm ediate com m odities w o u ld  
contribute to both  consum ption and w o rk . T h e  m ore im p o rta n t the co ntri
bution  to w o rk  relative to consum ption, the sm aller w ould  tend to be the 
relative im p orta n ce  of forgone earnings. Consequently, the effects of 
changes in  earnings, other incom e, etc., on hours w orked then becom e 
assimiliated to and  essentially a special case of their effects on the con
sum ption of less earnings-intensive com m odities. F o r  exam ple, a p u re  rise 
in  earnings w o u ld  reduce the relative price, and thus increase the tim e 
spent on these com m odities, including the time spent at tvork] s im ilarly , for 
changes in  incom e and other variables. T h e  generalisation w ro u g h t b y  ou r 
approach is even greater than m a y have appeared at first.

Before con cluding  this section a few other relevant im plications o f our
 ̂ S . d e  G ra z ia  has re c e n tly  e n te r ta in in g ly  sh ow n  th e  m a n y  d iff icu ltie s  in  even re a c h in g  a  re lia b le  

defin ition , an d  a  f o r l i o r i ,  in  q u a n t ita t iv e ly  e s t im a t in g  the am o u n t o f le isu re . S ee  i b i d . ,  C h ap te rs  
I I I  an d  I V ; a lso  sec W . M oo re , A ia n , T im e  a n d  S o c i e t y  (N ew  Y o rk : W ile y , 1963 ), C h a p te r  I I ;
J .  N . M o rg an , M . H . D av id , W . J .  C oh en  a n d  H . E . B raze r, I n c o m e  a n d  W e l f a r e  i n  t h e  U n i t e d  S t a t e s  
(N ew  Y o rk : M c G ra w -H ill, 1962), p , 322 , an d  O w en , o p .  c i t . ,  C h a p te r  I I .

 ̂ Som etim es tru e  le isu re  is defined  as the a m o u n t o f d isc re t io n a ry  tim e a v a i la b le  (see  M oore , 
o p .  c i t . ,  p . 18). I t  is a lw a y s  d iff icu lt to a t ta c h  a  r igo ro u s m ean in g  to the w o rd  “  d is c re t io n a ry  ”  w hen  
referr in g  to eco n o m ic  resources. O ne m ig h t s a y  th a t  in  the sh ort ru n  co nsum ption  tim e  is and  
w o rk in g  t im e is n o t d isc re t io n a ry , b ecause the la t te r  is p a r t ia l ly  su b jec t to the a u th o r ita r ia n  control 
o f em p loyers , (E ven  th is d istin c tio n  w o u ld  v an ish  i f  househo lds g av e  ce rta in  firm s au th o r ita r ia n  
contro l over th e ir  consum ption  t im e ; see the d iscu ssio n  in  Sec tio n  I I .)  In  the lo n g  ru n  this 
defin ition  o f d is c re t io n a ry  tim e is suspect too b e cau se  the a v a i la b i l i t y  of a lte rn a t iv e  sources of 
em p lo ym en t w o u ld  m ak e  w o rk in g  tim e also d isc re t io n a ry .
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theory m ig h t be briefly m entioned. Ju s t as a (com pensated) rise in  earnings 
w o u ld  increase the prices of com m odities w ith  relatively large forgone earn
ings, ind uce  a substitution aw ay from  them  and increase the hours w orked, 
so a (com pensated) fall in  m arket prices w o u ld  also induce a substitution 
a w a y from  them  and increase the hours w o rk e d ; the effects of changes in 
direct and in d ire ct costs are sym m etrical. Indeed, O w e n  presents some 
evidence in d ica tin g  that hours of w o rk  in  the U n ite d  States fell somewhat 
m ore in  the first th irty  years of this ce ntu ry than in  the second th irty  years, 
not because wages rose m ore d u rin g  the first period, b u t because the m arket 
prices of recreation com m odities fell m ore then.^

A  w e ll-k n o w n  result of the tra d itiona l labour-le isure  approach is that a 
rise in  the incom e tax induces at least a substitution effect a w ay from  w ork  
an d  tow ards “  leisure.”  O u r  approach  reaches the same result o n ly  via a 
substitution towards tim e-intensive consum ption ra th e r than leisure. A  
sim ple add ition a l im p lica tio n  o f o u r approach, how ever, is that if  a rise in  
the incom e tax were com bined w ith  an appropriate  excise on the goods used 
in  tim e-intensive com m odities o r subsidy to the goods used in  other com m o
dities there need be no change in  full relative prices, an d  thus no substitution 
a w ay from  w o rk . T h e  traditional approach  has recently reached the same 

conclusion, a lth ou gh  in  a m u ch  m ore  in vo lve d  w ay.^
T h e re  is no  exception in  the tra d itio n a l approach to the ru le  that a pure 

rise in  earnings w o u ld  not induce a decrease in  hours w orked. A n  exception 
does occur in  ours, for if  the tim e an d  earnings intensities (i.e., Uu and U) 
were negatively correlated a pure rise in  earnings w o u ld  induce a substitution 
towards tim e-intensive com m odities, a n d  thus a w ay from  w ork.^ A lth o u g h  
this exception does illustrate the greater p ow e r o f o u r approach, there is no 
reason to believe that it is a ny m ore im p o rta n t em p irica lly  than the exception 
to the ru le  on incom e effects.

(b ) The Productivily of Time

M o st o f the large secular increase in  earnings, w h ich  stim ulated the 
developm ent of the la b o u r-le isu re  analysis, resulted from  an increase in  the 
p ro d u c tiv ity  o f w o rk in g  tim e due to the gro w th  in  h u m a n  a nd physical 
capital, technological progress and other factors. Since a rise in  earnings 
resulting from  an increase in  p ro d u c tiv ity  has both  incom e and substitution

 ̂ S ec  o p .  c i t . ,  C h a p te r  V I I I .  R e c re a t io n  co m m o d ities  p re su m ab ly  h av e  r e la t iv e ly  la r g e  forgone 
ea rn in gs .

” S ee  W . J .  C o rb e tt  an d  D, C . H a g u e , “  C o m p le m e n ta r ity  an d  the Excess B u rd en  o f T ax a tio n ,'*  
R e v i e w  o f  E c o n o m i c  S t u d i e s ,  V o l. X X I  (1 9 5 3 -5 4 ) ; a lso  A . G. H a rb e rg e r , “ T a x a t io n , R eso u rce 
A llo c a tio n  a n d  W e lfa r e ,”  in  the R o l e  o f  D i r e c t  a n d  I n d i r e c t  T a x e s  i n  th e  F e d e r a l  R e v e n u e  S y s t e m  (P rin ceto n  
U n iv e rs ity  P ress, 1964 ). '

 ̂ T h e  effect on  ea rn in g s  is m o re  d iff icu lt to d e te rm in e  b ecau se , b y  assum p tio n , t im e in tensive 
co m m o d ities  h a v e  sm a lle r  costs p e r  u n it  t im e th an  o th er  co m m od ities. A  sh ift to w ard s the form er 
w o u ld , th e re fo re , ra is e  h o u r ly  e a rn in g s , w h ich  w o u ld  p a r t ia l ly  an d  p erh ap s m ore th an  en tire ly  
offset th e red u c tio n  in  lio u rs w o rk ed . I n c id e n ta lly ,  th is illu s tra te s  h o w  the p ro d u c t iv ity  o f hours 
w o rk ed  is in f lu en ced  b y  the co n sum p tio n  set chosen .
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effects, the secular decline in  hours w orked appeared to be evidence that the 
incom e  effect was sufficiently strong to sw am p the substitution effect.

T h e  secular g ro w th  in  capital an d  technology also im p ro v e d  the p ro d u cti
v ity  o f  consum ption tim e ; superm arkets, autom obiles, sleeping pills, safety 
and electric razors, and telephones are a few fam iliar and  im p o rta n t examples 
o f such developm ents. A n  im p ro ve m e n t in  the p ro d u c tiv ity  o f consum ption 
tim e w o u ld  change relative c o m m o d ity  prices and increase fu ll incom e, w h ic h  
in  tu rn  w o u ld  produce substitution an d  incom e effects. T h e  interesting 
p o in t is th a t a ve ry  different interpretation  o f  the observed decline in  hours 
of w o rk  is suggested because these effects are precisely the opposite o f  those 
p ro d u ce d  b y  im provem ents in  the p ro d u c tiv ity  of w o rk in g  tim e.

Assum e a u n ifo rm  increase o n ly  in  the p ro d u ctiv ity  o f  consum ption tim e, 
w h ic h  is taken to m ean a decline in  all U, tim e required  to produ ce  a u n it of 

Z<, b y  a com m on  percentage. T h e  relative prices o f com m odides w ith  large 
forgone earnings w o u ld  fall, an d  substitution w o u ld  be in d u ce d  towards these 
and a w ay from  other com m odities, causing hours of w o rk  also to fall. Since 
the increase in  p ro d u ctiv ity  w o u ld  also produce an  incom e  effect,^ the 
dem and for com m odities w o u ld  increase, w h ich , in  tu rn , w o u ld  induce an 
increased dem and for goods. B u t since the p ro d u c tiv ity  o f  w o rk in g  tim e is 
assumed not to change, m ore goods could be obtained o n ly  b y  an  increase in  
w o rk . T h a t  is, the h igher real incom e resulting from  an advance in  the 
p ro d u c tiv ity  of consum ption tim e w o u ld  cause hours o f w o rk  to increase.

Consequently, an emphasis on the secular increase in  the p ro d u c tiv ity  
of consum ption tim e w o u ld  lead to a ve ry  different in terpretation  o f  the 
secular decline in  hours w orked. Instead of claim ing that a pow erful incom e 
effect sw am ped a weaker substitution effect, the claim  w o u ld  have to be that 
a pow erful substitution effect sw am ped a weaker incom e effect.

O f  course, the p ro d u ctiv ity  of both  w o rk in g  and consum ption tim e 
increased secularly, and the true interpretation is som ewhere between 
these extremes. I f  both  increased at the same rate there w o u ld  be no 
change in  relative prices, an d  thus no substitution effect, because the 
rise in  h induced b y  one w o u ld  exactly offset the decline in  U induced b y  the 
■ her, m a rg in a l forgone earnings {uU) re m a in in g  u nchanged. A lth o u g h  the 
i: .come effects w o u ld  tend to offset each other too, th e y w o u ld  do so co m 
pletely o n ly  i f  the incom e elasticity o f  dem agd for tim e-intensive com m odities 
was equal to u n ity . H o u rs  w orke d  w o u ld  decline i f  i t  was above and  
increase if  it  was below  u nity.^ Since these com m odities have p ro b a b ly  on

1 F u ll m o n ey  in co m e w o u ld  b e  unafT ected  i f  it  w e re  ach iev ed  b y  u s in g  a l l  t im e  a t  p u re  w o rk  
a c t iv it ie s . I f  o th er uses o f tim e  w e re  a lso  r e q u ire d  i t  w o u ld  ten d  to in c re a se . E ven  i f  fu ll m o n ey  
in c o m e  w e re  u n a ffec ted , h o w ever, fu ll r e a l  Incom e w o u ld  in c rea se  b e c au se  p r ice s  o f  th e  Z( w o u ld  
fa ll .

’  S o  th e  “  K n ig h t  ”  v ie w  th a t  a n  in c re a se  in  in co m e w o u ld  in c re a se  “  le isu re  ”  is  n o t n e ce ssa r ily  
t ru e , ev en  if le is u r c  w e re  a  su p erio r goo d  a n d  even  a s id e  from  R o b b in s ’ em p h as is  o n  th e  su b stitu tio n  

j f f c c t f s e e L .  R o b b in s , “  O n  th e  E la s t ic ity  o f  D em an d  for In co m e in  T e rm s  o f  p f fo r t ,”  E co n o m i c a
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the w h o le  been luxuries, such an  increase in  incom e w o u ld  tend to reduce 
hours w orked.

T h e  p ro d u c tiv ity  o f w o rk in g  tim e has p ro b a b ly  advanced m ore than that 

o f consum ption  tim e, if  o n ly  because of fam iliar reasons associated w ith  the 
d ivis ion  of la b o u r and economies of scale.’- Consequently, there p ro b a b ly  
has been the traditional substitution effect towards and incom e effect aw ay 
from^ w o rk , as w ell as an incom e effect a w ay from  w o rk  because tim e
intensive com m odities were luxuries. T h e  secular decline in  hours w orked 
w o u ld  o n ly  im p ly  therefore that the com bined incom e effects swam ped the 
substitution effect, not that the incom e effect o f an advance in  the p ro d u ctiv ity  
o f  w o rk in g  tim e alone sw am ped its substitution effect.

Cross-sectionally, the hours w orked o f males have generally declined less 
as incom es increased than th e y have over tim e. Som e o f  the diflFerence 
betw een these relations is explained b y  the distinction betw een relevant and 

re p orte d  incom es, o r b y  interdependencies a m ong the hours w orked b y  
different employees;* some is p ro b a b ly  also explained b y  the distinction 
betw een w o rk in g  and  consum p tion  p ro d u ctiv ity . T h e re  is a presum ption 
th a t persons distinguished cross-sectionally b y  m one y incom es o r earnings 
d iffer m ore  in  w o rk in g  th a n  consum ption p ro d u c tiv ity  because they are 
essentially distinguished b y  the form er. T h is  a rgu m e n t does not a p p ly  to 
tim e series because persons are distinguished there b y  ca lenda r tim e, w h ic h  
in  p rin c ip le  is neutra l betw een these productivities. Consequently, the 
tra d itio n a l substitution effect towards w o rk  is apt to be greater cross-section
a lly , w h ic h  w o u ld  help to explain  w h y  the relation between the incom e and 
hours w orked o f m en is less negatively sloped there, a n d  be additional 
evidence that the substitution effect for m en is not w eak. ®

P ro d u c tiv ity  in  the service sector in  the U n ite d  States appears to have 
a dvanced m ore slow ly, at least since 1929, than p ro d u c tiv ity  in  the goods 
sector.^ Service industries like retailing, transportation, education and 
health, use a good deal of the tim e of households that never enter into in p u t, 
o u tp u t and price series, o r therefore into measures o f p ro d u ctiv ity . In c o r
p o ra tio n  o f such tim e into  the series and consideration o f  changes in  its p ro 
d u c tiv ity  w o u ld  contribute , I  beheve, to an understanding o f the apparent 
differences in  producti-vity advance between these sectors.

A n  excellent exam ple can be found in  a recent stu d y  o f  p ro d u c tiv ity

* W e s le y  M itc h e ll ’s  ju s t ly  fam o u s e s sa y  “  T h e  B ack w a rd  A r t  o f  S p e n d in g  M o n e y  ”  sp ells  ou t 
so m e  o f  these reason s (see th e  6 r s t  e s s a y  in  th e  co llec tio n , T h e  B a c k w a r d  A r t  o f  S p e n d i n g  M o n e y  a n d  
Ol/icr E iia y s  (N ew  Y o rk ; M c G ra w -H ill , 193 2 )).

* A . F in n e g a n  does Hnd ste ep e r  c ro ss-sectio n a l re la tio n s  w h en  th e  a v e r a g e  incom es a n d  h o urs o f 
d if fe re n t  o ccu p atio n s a r c  u sed  ( s e e  h is  “  A  C ro ss-S ec tio n a l A n a ly s is  o f  H o u rs  o f  W o rk ,”  J o u r n a l  o f  
P o l i t i c a l  E c o n o m y  (O cto b er , 1 9 6 2 )) .

^ N o te  th a t  M in c e r  h a s  fo un d  a  v e r y  s tro n g  su b sh tu d o n  effect for w o m en  (sec h is  “  L ab o r  F o rce  
P a r t ic ip a t io n  o f  M a r r ie d  W o m e n ,”  o p .  c i t . ) .

* S e e  th e  e ssa y  b y  V ic to r  F uch s , “  P ro d u e d v ity  T ren d s  in  th e  G oods a n d  S e rv ic e  Secto rs, 1 9 2 9 -

o»
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trcnd.s in  the barbe rin g  industry in  the U n ite d  States.^ C onventio nal p ro 
d u ctiv ity  measures show relatively little advance in  barbers’ shops since 
1929, yet a revolution  has occurred in  the activities perform ed b y  these sho|is. 
In  the 1920s shaves still accounted for an im p o rta n t p a rt of their sales, but 
declined to a negligible part b y  the 1950s because of the spread of hom e safety 
and electric razors. Instead of travelling to a shop, w aiting  in  line, receiving 
a shave and con tinuing  to another destination, m en no w  shave themselves at 
home, saving travelling, w a iting  and even some shaving tim e. T h is  con
siderable advance in  the p ro d u ctiv ity  of shaving now here enters measures 
for barbers’ shops. If, however, a p ro d u ctiv ity  measure for general 
barbering activities, in clu d in g  shaving, was constructed, I  suspect that it 
w ou ld  sho^v an advance since 1929 com parable  to most goods.^

(c) Income Elasticities

In co m e  elasticities of dem and arc often estimated cross-sectionally from  
the beha viou r of families or other units w ith  different incomes. W h e n  these 
units b u y  in the same m arket-place it is n a tu ra l to assume that they face the 
same prices of goods. If, however, incomes differ because earnings do, 

and cross-sectional incom e differences are usually dom inated b y  earnings 
differences, com m odities prices w o u ld  differ systematically. A l l  c o m m o d i
ties prices w o u ld  be liigh cr to h igh e r-in co m e  units because th e ir forgone 

earnings w o u ld  be h igher (w h ich  means, incidentally, that differences in  real 
incom e w o u ld  be less than those in  m oney in com e ), and the prices o fe arn ings- 
intensive com m odities w o u ld  be un usu a lly  so.

Cross-sectional relations between consum ption and incom e w o u ld  not 
therefore measure the effect of incom e alone, because they w o u ld  be affected 
b y  differences in relative prices as w ell as in  incomes.^ T h e  effect o f  incom e 
w ou ld  be underestim ated for earnings-intensive and overestimated for other 
com m odities, because the higher relative prices o f the form er w o u ld  cause a 
substitution a w a y from  them  and towards the latter. A c c o rd in g ly , the 
incom e elasticities of dem and for “  leisure,”  un productive  and tim e-intensive 
com m odities w o u ld  be under-stated, a nd for “  w o rk ,”  productive  and  other

ods-intensive com m odities over-stated b y  ci'oss-sectional estimates. L o w  
Lipparent incom e elasticities of earnings-intensive com m odities and  h igh  
apparent elasticities of other com m odities m a y  sim p ly be illusions resulting 
from  substitution effects.*

 ̂ S e e  J .  W ilb u rn , “  P ro d u c t iv ity  T ren d s in  B a rb e r  a n d  B e a u ty  S h o p s,”  m im eo g rap h ed  rep o rt,
N .B .E .R ., S e p te m b e r  1964.

* T h e  m o vem en t o f  sh av in g  from  b a rb e rs ’ shops to househo lds illu s tra te s  how  a n d  w h y  even  in  
u rb a n  a rea s  ho useho ld s h av e  b eco m e “  sm a ll fa c to r ie s .”  U n d er  th e  im petus o f  a  g e n e ra l g ro w th  
in  th e v a lu e  o f t im e  t lic y  h av e  been  en co u raged  to  find  w a y s  o f  sav in g  on t rav e llin g  a n d  w a it in g  tim e  
b y  p erfo rm in g  rrio re a c t iv it ie s  them selves.

® M o re  a p p ro p r ia te  incom e e la s tic itie s  for s e v e ra l co m m od ities a r e  e s t im a ted  in  M in ce r, 
M a rk e t  P rices  . . o f ) , c i l .

 ̂ In  th is co n n ectio n  no te th a t cro.sS'Sectional d a ta  a r e  often  p referred  to t im e-series  d a ta  in 
e s t im a tin g  in co m e e la s tic itie s  p rec ise ly  b ecau se  th e y  a r e  supposed to  b e  la rg e ly  free o f co -lin ca r ity
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M o re o ve r, according to o u r theory dem and depends also on. the im p o rt
ance of earnings as a source of incom e. F o r  if  total incom e w ere held 
constant an increase in  earnings w o u ld  create o n ly  substitution effects: aw ay 
from  earnings-intensive and towards goods-intensive com m odities. So one 
unusual im p lic a tio n  of the analysis that can and should be tested w ith  

available  b u d ge t data is that the source o f incom e m a y have a significant 
effect on consum ption patterns. A n  im p o rta n t special case is found in 
com parisons o f the consum ption o f em ployed and u nem ployed workers. 
U n e m p lo y e d  workers not o n ly  have low e r incomes b u t also low e r forgone 
costs, a n d  thus low er relative prices o f  tim e and other earnings-intensive 
com m odities. T h e  propensity of unem ployed workers to go fisliing, w atch 
television, attend school and so on are s im p ly  v iv id  illustrations of the incen
tives they have to substitute such com m odities for others.

O n e  interesting application of the analysis is to the relation between 
fa m ily  size a nd incom e.^ T h e  tra d itiona l view , based usually on simple 
correlations, has been that an increase in  incom e leads to a reduction  in  the 
n u m b e r o f child re n  per fam ily. If, how ever, b irth -co n tro l know ledge and 
other variables were held constant econom ic theory suggests a positive rela
tion between fa m ily  size and incom e, and therefore that the tra d itiona l nega

tive correlation resulted from  positive correlations between incom e, know ledge 
and some other variables. T h e  data I  p u t together supported this interpre 

tation, as d id  those found in  several subsequent studies.^
A lth o u g h  positive, the elasticity o f  fa m ily  size w ith  respect to incom e is 

a p p a re n tly  quite  low , even w h e n  b irth -c o n tro l know ledge is held  constant. 
Som e persons have interpreted this (a n d  other evidence) to indicate  that 
fam ily-size  form ation  cannot usefully be fitted into  tra d itio na l econom ic 
analysis.^ I t  was pointed out, h ow ever, that the sm all elasticity found for 
ch ild re n  is n o t so inconsistent w ith  w h a t is found for goods as soon as q u a n tity  
a nd q u a lity  incom e elasticities are distinguished.* Increased expenditures 
on m a n y  goods la rge ly take the fo rm  o f increased q u a lity -e x p e n d itu re  per 
p o u n d , p e r car, etc.^— and the increase in  q u a n tity  is modest. S im ila rly , in 
creased expenditures on children la rg e ly  take the form  o f increased expendi
tures per c liild , w hile  the increase in  n u m b e r of children is ve ry  modest.

b e tw een  p rice s  a n d  incom es (see, e . g , , ] .  T o b in , “  A  S ta t is t ic a l D em an d  F u n c tio n  for Food in  th e 
U .S .A . ,”  J o u r n a l  o f  t h e  R o y a l  S t a t i s t i c a l  S o c i e t y ,  S c r ie s  A  (1 9 5 0 )) .

'  B iases in  cross-section a l estim ates o f th e  d em an d  for w o rk  an d  le isu re  w e re  co n sid ered  in  the 
la s t  sec tio n .

® S ee  G. S . B ecker, “ A n  E co nom ic A n a ly s is  o f F e r t i l i t y ,”  D e m o g r a p h i c  a n d  E c o n o m i c  C h a n g e  in  

D e v e l o p e d  C o u n t r i e s  (N .B .E .R . C o n feren ce V o lu m e , 1 96 0 ); R . A . E .asterlin , “  T h e  A m e r ic an  B ab y  
B oom  in  H is to r ic a l P ersp e c tiv e ,”  A m e r i c a n  E c o n o m i c  j i e v i e w  (D ecem b er 1 96 1 ); I . A d e lm an , “ A n 
E co n o m etric  A n a ly s is  o f P o p u la tio n  G ro w th ,”  A m e r i c a n  E c o n o m i c  R e v i e w  ( Ju n e  1 96 3 ); R . W e ln trau b , 
“  T h e  B ir th  R a t e  an d  E co nom ic D ev e lo p m en t: A n  E m p ir ic a l S tu d y ,”  E c o n o m e i r i c a  (O cto b er 1962 ); 
M o rr is  S ilv e r , B i r t h  R a t e s ,  M a r r i a g e s ,  a n d  B u s i n e s s  C y c l e s  (u n p u b lish ed  P h .D . d isse rta tio n , C o lu m b ia  
U n iv e rs ity , 1 9 6 4 ); a n d  sev e ra l o th er  s tu d ie s ; for a n  a p p a re n t  excep tio n , see the no te b y  D. F reed 
m a n , “  T h e  R e la t io n  o f E co nom ic S ta tu s  to F e r t i l i t y ,”  A m e r i c a n  E c o n o m i c  R e v i e w  ( J u n e  1963).

’  S e e , fo r e x am p le , D u csen b e rry ’s co m m en t on  B ecker, o p .  c i l .  * S e e  B ecker, o p .  c i l .NTr
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Nevertheless, the elasticity of dem and for n u m b e r o f children does seem 
som ew hat sm aller than the qu a ntity  elasticities found for m a n y  goods. 
Perhaps the explanation is sim p ly the shape of indifference curves; one other 
factor that m a y  be m ore im p o rta n t, however, is the increase in  forgone costs 
w ith  incom e.^ C h ild  care w o u ld  seem to be a tim e-intensive a ctivity  that is 
not “  p roductive  ”  (in  terms of earnings) and uses m a n y  hours that could 
be used at w o rk . Consequently, it w ou ld  be an earnings-intensive activity, 
and o u r analysis predicts that its relative price w o u ld  be higher to h ig h e r- 
incom e families.^ T h e re  is already some evidence suggesting that the 
positive relation between forgone costs and incom e explains w h y  the apparent 
q u a n tity  incom e elasticity of dem and for children is re latively  small. M in c e r  
found that cross-sectional differences in  the forgone price  of children have an 

im p o rta n t effect on the n u m b e r of children.®

(d ) Transportation
Tra n s p o rta tio n  is one of the few activities w here the cost of tim e has 

been explicitly incorporated into econom ic discussions. I n  most benefit-cost 
evaluations of new  transportation networks the value  of the savings in  
transportation tim e has tended to overshadow other benefits.^ T h e  im p o rt
ance of the value placed on time has encouraged experim ent w ith  

different methods of d e te rm ination : from  the sim ple v ie w  that the value 
of an h o u r equals average h o u rly  earnings to sophisticated considerations of 
the distinction between standard and overtim e hours, the inte rna l and 
external m argins, etc.

T h e  transport field offers considerable o p p o rtu n ity  to estimate the 
m a rg in a l p ro d u ctiv ity  o r va lue  o f tim e from  actual b e ha viou r. O n e  could, 
for exam ple, relate the ratio  o f the n u m b e r o f persons tra ve llin g  b y  aeroplane 
to those travelling  b y  slower m edium s to the distance travelled (a n d , of 
course, also to m arket prices an d  incom es). Since re la tive ly  m ore people 
use faster m edium s for longer distances, presum ably la rg e ly  because o f  the 
greater im portance of the saving in  tim e, one should be able to estimate a
m a rg in a l value o f tim e from  the relation between m e d iu m  a nd distance

travelled.®
 ̂ I n  I b i d . ,  p . 2 1 4  fh , 8 , th e  re la t io n  b e tw een  forgone cost^ a n d  in c o m e  w as  m en tio n ed  b u t not 

e lab o ra te d .
* O th er a rgu m en ts  su ggestin g  th a t  h igh er-in co m e fam ilies  face a  h ig h e r  p r ic e  o f c li i ld re n  h av e  

g e n e ra lly  confused p r ic e  w ith  q u a l it y  (see i b i d . ,  p p . 2 1 4 -1 5 ) .
* See  M in c e r , “  M a rk e t  Price-s . . o p .  c i t .  H e m easu res th e  p r ic e  o f ch ild ren  b y  th e  w ife ’s 

p o te n t ia l w a g e -ra te , an d  fiis regression s to vario us cross-sectional d a ta ,  w h e re  n u m b e r  o f ch ild ren  
is th e  d ep en d en t v a r ia b le , a n d  ia m ily  in co m e an d  the w ife ’s p o te n t ia l w a g e - r a te  a r c  am o n g  the 
in d e p e n d en t v a riab le s .

* See , for ex am p le , H . M o h rin g , “  L a n d  V a lu e s  an d  the M e a su re m e n t o f H ig h w a y  B en efits ,”  
J o u r n a l  o f  P o l i t i c a l  E c o n o m y  ( J u n e  19GI).

“ T h e  o n ly  q u a n t ita t iv e  es tim ate  o f the m a rg in a l v a lu e  o f tim e th a t  I  a m  fa m ilia r  w ith  uses the 
r e la t io n  b etw een  th e  v a lu e  o f la n d  a n d  its co m m utin g  d istan ce  from  em p lo ym e n t (sec i b i d . ) .  W ith  
m a n y  assum ption s I h av e  estim ated  th e m a rg in a l v a lu e  o f t im e o f those co m m u tin g  a t  ab o u t 4 0%  of 

>ajaalmzs___lj_is_iiQt r irn r  w h eth e r  th is v a lu e  is SO lo w  b ecau se  o f  erro rs in  these



1965] A THEORY OF THE ALLOCATION OF TIME /I 0 511

A n o th e r transportation p ro b le m  extensively studied is the length and 
m ode  of co m m u tin g  to work.® I t  is usually assumed that direct co m m u tin g  
costs, such as tra in  fare, v a ry  posidvely and that liv in g  costs, such as space, 
v a ry  negatively w ith  the distance com m uted. Th ese assumpdons alone 
w o u ld  im p ly  that a rise in  incomes w o u ld  result in  longer commutes as long 
as space ( “  housing ” ) w ere a superior good.®

A  rise in  incom e resulting at least in  p a rt from  a rise in  eariungs w ould , 
how ever, increase the cost of c o m m u d n g  a given distance because the for
gone value of the tim e in vo lve d  w o u ld  increase. T h is  increase in  c o m m u d n g  
costs w o u ld  discourage co m m u tin g  in  the same w a y  that the increased 
d e m a n d  for space w o u ld  encourage it. T h e  outcom e depends on the reladve 
strengths of these conflicting forces: one can show w ith  a few assumpdons 
that the distance com m uted w o u ld  increase as incom e increased if, and only 
if, space had an incom e elasdeity greater than u n ity .

F o r  let Z i  refer to the c o m m u d n g  co m m o d ity , Z j  to other com m odities, 

a n d  let
............. (22)

w here t is the dm e spent c o m m u d n g  and x is the q u a n d ty  o f space used. 
C o m m u d n g  costs are assumed to have the sim ple fo rm  a Ipt, w here a is 
a constant and is the m a rg in a l forgone cost per h o u r spent co m m u tin g . 
I n  other w ords, the cost o f d m e  is the o n ly  variable  co m m u tin g  cost. T h e  
cost per u n it o f  space is />(<), w here b y  assum pdon p' <  0. T h e  p ro b le m  is 

to m axim ise the u d lity  function

U=U{x,t,Z,) ............................................ (23)

subject to the resource constraint

a -|- l,t px -T h{ZPj = 6 ' ............. (24)
I f  it  w ere assumed that =  0— c o m m u d n g  was neither enjoyable n o r 

irksom e— the m a in  e q u ilib riu m  co n d id o n  w o u ld  reduce to

l,+p'x =  0 ^ ............................................ (25)

w h ic h  w o u ld  be the e q u ilib riu m  condition i f  households sim p ly attem pt to 
m inim ise  the sum  o f ti-ansportation an d  space costs.* I f  =  kS, w here k

1 S ee  L . N . M oses an d  H . F . W illia m so n , “  V a lu e  o f  T im e , C h o ice  o f  M o d e , a n d  th e  S u b s id y  
Issu e  in  U rb a n  T ra n sp o r ta t io n ,”  J o u r n a l  o f  P o l i t i c a l  E c o n o m y  ( J u n e  196 3 ), R . M u t l i ,  “  E conom ic 
C h a n g e  a n d  R u r a l-U r b a n  C o n ve rs io n ,”  E co n o m e t r i c a  ( J a n u a r y  1 961 ), an d  J .  F . K a in , C o m m u t in g  

c m d  t h e  R e s i d e n t i a l  D e c i s i o n s  o f  C h i c a g o  a n d  D e t r o i t  C e n t r a l  B u s i n e s s  D i s t r i c t  W o rk e r s  (A p r il 1963 ). ,
’  S e c  M u th , o p .  c i t .  ‘
’  I f  £/( 0 , th e  m a in  e q u i l ib r iu m  co n d itio n  w o u ld  b e

Ut _ l i  +  P'x
u. p

P ro b a b ly  th e  m ost p la u s ib le  a ssu m p tio n  is th a t U t <  0 , w h ich  w o u ld  im p ly  d ra t /j J -  p ' x  <  0 .

-V
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is a constant, the ciFcct of a change in full incom e on the time spent c o m m u t
in g  can be found b y  diiferentiating equation (25) to be

............. (2 )̂
where is the incom e elasticity of dem and for space. Since stability re
quires th a t/;" >  0, an increase in incom e increases the time spent co m m utin g  
if, and on ly if, >  1.

In  m etropolitan areas of the U n ite d  States h igher-incom e families tend 
to live further from  the central city,^ w hich contradicts ou r analysis if  one 
accepts the trc.ditional view  that the incom e elasticity of dem a nd for housing 
is less than unity. In  a dciin ilivc  study of the dem and for housing in  the 
U n ite d  States, however, M a rg a re t R e id  found incom e elasticities greater 
than u n i t y . M o r e o v e r ,  the analysis of distance com m uted incorporates 
on ly a few dimensiems of the dem and for housing; p rin c ip a lly  the dem and 

for c;utdoor space. T h e  cvidtm cc on distances com m uted w o u ld  then only 
im p ly  that outdoor space is a “  lu x u ry ,”  w h ich  is rather plausible ® and not 
even inconsistent w ith  the traditional view  about the total elasticity of 
dem and for housing.

(e) The Division of Labour Within Families
Space is too lim ited  to do m ore than summarise the mairr im plications of 

the theory concerning the division of labour am ong m em bers o f the same 
household. Instead of sim ply allocating tim e efficiently a m ong com m odities, 
m ulti-person households also allocate the tim e o f different m em bers. M e m 
bers w ho  are relatively m ore efficient at m arket activities w o u ld  use less of 
their tim e at consum ption activities than w o u ld  other m em bers. M o re o ve r, 
an increase in  the relative m arket efficiency o f a ny m e m ber w o u ld  effect a 
reallocation of the tim e of all other m em bers towards consum ption activities 
in  order to pe rm it the form er to spend m ore tim e at m arket activities. In  
short, the allocation of the tim e o f a n y  m e m ber is greatly influenced b y  the 
opportunities open to other m em bers.

I V .  S u b s t i t u t i o n  B e t w e e n  T i .m e  a n d  G o o d s  

A lth o u g h  tim e and goods have been assumed to be used in fixed p ro p o r
tions in  p ro d u cin g  com m odities, substitution could take place because 
different com m odities used them  in different proportions. T h e  a.ssumption 
o f fixed proportions is now  dropped in order to include m a n y  additional 
im plications of the theory.

I t  is w ell know n from  the theory o f variable proportions th a t households 
 ̂ F o r a  d iscussion , in c lu d in g  m a n y  q iia lif ic a lio n s , o f th is jiro p o s iiio ii sec L . F . S ch n o re , “  T h e  

So c io -E co n o m ic S ta tu s  o f C ities  an d  S u b u rb s ,”  A m e r i c a n  S o c i o l o g i c a l  R e v i e w  (F e b ru a r y  1963 ).
 ̂ S ee  h e r  H o u s i n g  a n d  I n c o m e  (U n iv e rs ity  o f C h ic ago  Press, 1962), p . 6 a n d  p a s s i m .

 ̂ A cco rd in g  to R e ir l, th e  e la s t ic ity  o f d em an d  for indo or sp ac e  is less th an  u n it y  ( ib id .^  C h ap te r  
12). I f  h e r  to ta l e la s t ic ity  is accep ted  th is suggests  th a t  o u td o o r sp ace  h as a n  e la s t ic i ty  ex ceed in g  
u n ity .
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w o u ld  m inim ise costs b y  setting the ratio of the m arginal p ro d u ct of goods to 
^that of tim e equal to the ratio of their m a rg in a l costsd A  rise in  the cost of 
tim e relative to goods w ou ld  induce a reduction in the a m o u n t of tim e and 
an increase in  the am ount of goods used per un it of each co m m o dity . T h u s , 
not o n ly  w o u ld  a rise in  earnings induce a substitution a w ay from  earnings- 
intensive com m odities but also a substitution aw ay from  tim e and towards 
goods in  the production  of each co m m o d it)'. O n ly  the fust is (im p lic itly ) 
recognised in  the la b o u r-le isu re  analysis, a lthough the second m a y  w ell be 
o f considerable im portance. I t  incrc.ascs one’s confidence that the substitu
tion cfi'cct of a rise in  earnings is m ore im p o rta n t than is c o m m o n ly  believed.

d ’hc change in  the in p u t coefficients of time and goods resulting from  a 
change in  their relative costs is defined b y  the elasticity of substitution 
between them , w h ich  presu m a bly varies from  co m m o d ity  to com m odity. 
T h e  o n ly  em pirical study of this elasticity assumes that recreation goods and 

“  leisure ”  tim e arc used to produ ce  a recreation co m m o d ity .'- Definite 
evidence of substitution is found, since the ratio  o f leisure tim e to recreation 
goods is negatively related to the ratio  o f their prices. T h e  elasticity of 
substitution appears to be less than u n ity , how ever, since the share of leisure 
in total factor costs is appa re n tly  positively related to its relati\ e price.

r i ic  incentiv e to economise on tim e as its relative cost increases goes a long 
w a y  towards explaining certain b ro a d  aspects of behaviour that have puzzle d  
and often disturbed observers of conte m p ora ry life. Since hours w orked 
have declined secularly in  most advanced countries, and so-called “  leisure ”  
has presum ably increased, a n a tu ra l expectation has been that “  free ”  tim e 
w o u ld  become m ore abunda nt, and be used m ore “ le is u re ly ”  and 
“  lu x u rio u s ly .”  Y e t, if  a nyth ing , tim e is used m ore carefully to -d ay than a 
c e n tu ry  ago.® I f  there was a secular increase in  the p ro d u c tiv ity  of w o rk ing  
tim e relative to consum ption tim e (sec Section I I I  (¿ )) there w o u ld  be an 
increasing incentive to economise on the latter because of its greater expense 
(o u r  theory em phatically cautions against calling such tim e “  free ” ) .  N o t 
surprisingly, therefore, it is n o w  kept track of and used m ore carefully than in 
the past.

A m ericans arc supposed to be m u ch  m ore wasteful o f  food and other

 ̂ T h e  cost o f p ro d u c in g  a  g iv en  am o u n t o f co m m o d ity  Z,- w o u ld  be m in im ised  if

^
(f ijd t i c:LjdTi

J f  u t i l i ty  w e re  co nsidered  a n  in d ire c t functio n  o f goods an d  tim e ra th e r  th an  s im p ly  a d irec t fu n ctio n  
o f  co in rn o d itics  the fo llow ing co nd itio ns, am o n g  others, v̂’ouId be req u ired  to m ax im ise  u t i l i ty :

cUjCXi _ pi
dUliil't cZifdl'i iLfcT

w h ic h  a r e  e x a c t ly  l l ic  sam e  co n d itio n s a s  ab o ve . T h e  ra tio  o f  the m a rg in a l u t i l i ty  o f .v,- to th a t o f 
T i  d e p e n d s  o n ly  o n / ), x< a n d  T i ,  a n d  is  th u s in d e p e n d en t o f o th er p ro d uc tio n  functio ns, goods an d  
t im e . In  o th er  w ords, t lic  in d ire c t u t i l i t y  fu n ctio n  is w h a t  h as been  c a lle d  “  w e ak ly  s e p a r a b le ”  
(sec R .  M u t l i ,  ”  I lo u sc lio id  P ro d uc tio n  a n d  C o n sum er D em an d  F un ctio n s ,”  u n p u b lish ed  m a n u 
sc r ip t) .

S e e  O w en , o p .  c i t . ,  C h a p te r  X . ® S ee , for ex am p le , d e  G raz ia , o p .  c it .^  C h ap te r  IV .

A.
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goods than persons in  poorer countries, and m u c h  m ore conscious of tim e : 
they keep track o f it continuously, make (and keep) appointm ents for specific 
minutes, rush about m ore, cook steaks and chops ra th e r than tim e-consum ing 

stews and so forth.^ T h e y  are simultaneously supposed to be wasteful— of 
m aterial goods— and ove rly  econom ical— of im m a te ria l tim e. Y e t both  
allegations m a y  be correct and not sim ply ind ica tive  of a strange A m e ric a n  
tem peram ent because the m arket value of time is h igh e r relative to the price 
of goods there than elsewhere. T h a t  is, the tendency to be econom ical about 
time and lavish about goods m a y be no paradox, b u t in  p a rt sim ply a reaction 
to a difference in  relative costs.

d'hc substitution towards goods induced b y  an increase in  the relative 
cost of tim e w o u ld  often include a substitution towards m ore expensive goods. 
F o r  exam ple, an increase in  the value o f a m o th e r’s tim e m a y  induce her to 
enter the la b o u r force and spend less tim e cooking b y  using prc-cooked foods 

and less tim e on ch ild -ca rc  b y  using nurseries, cam ps or baby-sitters. O r  
barbers’ shops in  w ealthier sections of tow n charge m ore  and p rovide  quicker 
service than those in poorer sections, because w a itin g  b y  barbers is substituted 
for w a itin g  by customers. These examples illustrate that a change in  the 
qu a lity  of goods " resulting from  a change in  the relative cost of goods m a y  
sim ply reflect a change in  the methods used to produce given com m odities, and 
not any corresponding change in  their quality.

Consequently, a rise in  incom e due to a rise in  earnings w o u ld  increase the 
q u a lity  of goods purchased not on ly  because o f the effect o f incom e on q u a lity  
but also because o f a substitution o f goods for tim e ; a rise in  incom e due to a 
rise in p rop e rty  incom e w o u ld  not cause any substitution, and should have 
less effect on the q u a lity  o f goods. P u t m ore d ra m a tica lly , w ith  total incom e 
held constant, a rise in  earnings should increase w liile  a rise in  p ro p e rty  in 
com e should decrease the qu a lity  chosen. O n c e  again, the com position of 
incom e is im p o rta n t and  provides testable im plications o f the theory.

O n e  a nalytically  interesting application of these conclusions is to the 
recent study b y  A f a rgarct R e id  o f the substitution between store-bought and 
hom e-delivered m ilk.^ A c co rd in g  to o u r a p proach , the cost of inputs in to  
the co m m o d ity  “  m ilk  consum ption at hom e ”  is either the sum  o f the price 
o f m ilk  in  the store and the forgone value of the tim e used to c a rry  it  hom e o r 
s im ply the price o f delivered m ilk . A  reduction in  the price o f store relative 
to delivered m ilk , the value of tim e re m a in in g  constant, w o u ld  reduce the 
cost of the first m ethod relatively to the second, a n d  shift p rodu ction  towards 
the first. F o r  the same reason a reduction in  the value  o f tim e, m arket prices

 ̂ F o r  a  co m p ariso n  o f  t h e  A m e r ic an  c o n c e p t  o f  t i m e  w i t h  o t h e r s  se e  E d w ard  T . H aJJ, S i l e n t  
L a n g u a g e  (N ew  Y o rk : D o u b le d ay , 1959 ), C h a p te r  9 .

* Q u a lity  is u su a lly  d efin ed  e m p ir ic a lly  b y  th e  am o u n t sp en t p e r  p h y s ic a l u n it , su ch  a s  p o u n d  
o f food, c a r  o r  ch ild . S ee  e sp e c ia lly  S . J .  P ra is  an d  I-I. H o u th a k k e r , T h e  A n a l y s i s  o f  F a m i l y  B u d g e t s  
(C am b r id g e , 1 955 ); a lso  m y  “  A n  E conom ic A n a ly s is  o f F e r t i l i t y ,”  o p .  c i t .  **

** CnnQiimpr 1̂ to thc R e la t iv e  P n c c  o f S to rc  versus D e liv ered  M ilk ,”  J o u r n a l
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o f m ilk  re m a in ing  constant, w o u ld  also shift p ro du ctio n  towards the first 

jn cth o d .
R e id ’s finding of a ve ry  large negative relation between the ratio of 

store to delivered m ilk  a nd the ratio of their prices, incom e and some other 
variables held constant, w 'ould be evidence both  that m ilk  costs are a large 
p a rt of total p ro du ctio n  costs and that there is easy substitution between these 
alternative methods of pro du ctio n . T h e  large, b u t not quite as large, nega
tive relation w ith  incom e sim ply confirm s the easy substitution between 
methods, and indicates that the cost of tim e is less im p o rta n t th a n  the cost of 
m ilk . In  other w ords, instead of conveying separate inform ation, her price 
a nd incom e elasticities bo th  measure substitution between thc t\vo methods 
o f  p ro d u cin g  thc same co m m o d itity , and arc consistent and plausible.

T h e  im portance o f forgone earnings and the substitution between time and 
goods m a y  be quite re levant in  in te rp re ting  observed price elasticities. A  

given percentage increase in  thc price o f goods w o u ld  be less o f an increase 
in  co m m o d ity  prices the m ore  im p o rta n t forgone earnings arc. Consequently, 
even if  all com m odities h a d  the same true price elasticity, those h aving 
relatively im p o rta n t forgone earnings ^vould sho\v low er apparent elasticities 
in  the typical analysis that relates quantities an d  prices o f goods alone.

d ’hc im portance o f forgone earnings differs not o n ly  am ong com m odities 
b u t also am ong households for a given co m m o d ity  because of differences in 
incom e. Its im p orta nce  w o u ld  change in  the same or opposite direction as 
incom e, depending on w hether thc elasticity of substitution between tim e 
and goods was less o r greater than u n ity . T h u s , even wdien the true price 
elasticity of a c o m m o d ity  d id  not v a ry  w ith  incom e, the observed price 

elasticity o f goods tvould be negatively or positively related to incom e as the 
elasticity of substitution was less or greater than u n ity .

T h c  im portance o f substitution between tim e and goods can ’oe illustrated 
in  a still different w a y . Suppose, for s im p licity, that o n ly  good x and no tim e 
was in itia lly  requ ire d  to produce c o m m o d ity  Z .  A  price ceiling is placed 
on X, it n o m in a lly  becomes a free good, and the p ro d u ctio n  of x is subsidised 
sufficiently to m a in ta in  the same o u tp u t. T h e  increased q u a n tity  of x and Z  
dem anded due to the decline in  the price o f x has to be rationed because the 
o u tp u t of X has no t increased. Suppose that the system of ra tion ing  m ade 
the q u a n tity  obtained a positive function o f the tim e and effort expended. 
F o r  exam ple, the q u a n tity  o f price -contro lled  bre a d  or m edical attention 
obtained m ig h t depend on the tim e spent in  a queue outside a bakery or in  
a physician’s oificc. O r  i f  an appo intm ent system were used a literal queue 
w o u ld  be replaced b y  a figurative one, in  w h ic h  thc w a iting  ^vas done at ^  
“  h om e ,”  as in  the B ro a d w a y  theatrb, admissions to hospitals o r a ir travel ^  
d u rin g  peak seasons. A g a in , even in  depressed times the likelihood o f 
o b ta in in g  a jo b  is positively related to the tim e p u t into jo b  hunting.

A lth o u g h  X becam e n o m in a lly  a free good, Z  w o u ld  not be free, because
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w ould  be greater than the supply (fixed b y  assum ption) i f  the cost o f  this 

time was less than the e q u ilib riu m  price of Z  before the price control. T h e  
scram bling b y  households for the lim ite d  supply w o u ld  increase the tim e 
required to get a u n it o f  Z , and thus its cost. B oth  w o u ld  continue to 
increase u n til the average cost of tim e tended to the e q u ilib riu m  price before 
price control. A t  that point e q u ilib riu m  w o u ld  be achieved because the 
supply and d e m a nd for Z  v/ould be equal.

E q u ilib r iu m  w o u ld  take different forms depending on the m ethod of 
rationing. W ith  a literal “  first come first served ”  system the size of the 
queue (say outside the bakery or in  the doctor’s office) w o u ld  g ro w  u n til the 
expected cost o f standing in line discouraged any excess d e m a n d ;^  w ith  the 
figurative queues of appointm ent systems, the “  w a itin g  ”  tim e (say to see a 
p lay) w o u ld  g ro w  until dem and was sufficiently curtailed. I f  the system of 
rationing was less form al, as in  the la b o u r m arket d u rin g  recessions, the 
expected tim e required  to ferret out a scarce jo b  w o u ld  g ro w  u n til the 
dem and for jobs was curtailed to the lim ite d  supply.

Therefore , price control of x com bined w ith  a subsidy that kept its am ount 
constant w o u ld  not change the average p riva te  e q u ilib riu m  p rice  o f Z ,^  b u t 

w ou ld  substitute indirect tim e costs for direct goods costs.® Since, how ever, 
indirect costs are positively related to incom e, the price of Z  w o u ld  be raised 
to h igh er-incom e persons and reduced to low er-incom e ones, thereby re
d istributing consum ption from  the form er to the latter. T h a t  is, w om e n, the 
poor, children, the unem ployed, etc., w o u ld  be m ore w illin g  to spend their 
time in a queue o r otherwise ferreting out rationed goods than w o u ld  h ig h - 
earning males.

V .  Su m m a r y  a n d  C o n c l u s io n s

T h is  pa pe r has presented a theory o f  the allocation o f tim e between 
different activities. A t  the heart o f  the theory is an assum ption that house
holds are producers as w ell as consum ers; they produce com m odities b y  
com b in ing  inputs of goods and tim e a ccording  to the cost-m inim isation rules 
of the tra d itio na l theory o f  the firm . C om m oditie s  are p roduced in  quantities 
determ ined b y  m a xim ising  a u tility  function  o f the co m m o d ity  set subject to 
prices and a constraint on resources. Resources are m easured b y  w h a t is 
called full incom e, w h ic h  is the sum  of*tnoney incom e and that forgone or 
“  lost ”  b y  the use of tim e and goods to obtain  u tility , w hile  c o m m o d ity  prices 
arc m easured b y  the sum  o f the costs o f  their goods and tim e inputs.

* In  q u e u e in g  la n g u a g e  th e  cost o f w a it in g  in  lin e  is a  “  d isco u rag em en t ”  fac to r  th a t  stab ilises 
the q u eu e in g  sch em e (see, for ex am p le , D . R .  C o x  a n d  W . L . S m ith , Q u eu e s  (N ew  Y o rk : W ile y  
1961 )).

* T h e  so c ia l p r ic e , on th e  o th er  h an d , w o u ld  d o u b le , for i t  is the su m  o f p r iv a te  in d ire c t  costs an d  
subsid ised  d ir e c t  costs.

* T im e  costs c a n  be c r it ic ise d  from  a  P a re to  o p t im a lity  p o in t o f  v iew  b ecau se  th e y  often resu lt 
in  e x te rn a l d iseco n o m ies: e . g . ,  a  person  jo in in g  a  q u e u e  w o u ld  im po se costs o n ,sub seq uen t jo in ers . 
T h e  d isecon om ies a r e  r e a l, n o t s im p ly  p e c u n ia ry , b e cau se  tim e  is a  cost to d em an d e rs , b u t is not 
rev en u e  to su p p lie rs .
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T h e  effect o f changes in  earnings, other incom e, goods prices and the 
jD ro d u c tiv ity  o f w o rk in g  and  consum ption  tim e on the allocation of tim e and 

the c o m m o d ity  set p roduced has been analysed. F o r  exam ple, a rise in  
earnings, com pensated b y  a decHne in  other incom e so that full incom e 
w o u ld  be u nchanged, w o u ld  induce a decline in  the am ount o f tim e used at 
consum ption  activities, because tim e w o u ld  become m ore expensive. P a rtly  
goods w o u ld  be substituted for the m o re  expensive tim e in the produ ction  of 
each c o m m o d ity , and p a rtly  goods-intensive com m odities w o u ld  be subsd- 
tuted for the m ore expensive tim e-intensive ones. B oth  substitutions require 
less tim e to be used at consum ption, a nd p e rm it m ore to be used at w ork . 
Since the reallocation o f  tim e involves sim ultaneously a reallocation o f  goods 
and com m odities, all three decisions becom e intim a te ly related.

T h e  th e o ry  has m a n y  interesting an d  even novel interpretations of, and 
im plications about, em p irica l p henom ena. A  few w ill be sum m arised here.

A  tra d itio n a l “  econom ic ”  in te rp re ta tion  of the secular decline in  hours 
w orked has stressed the g ro w th  in  p ro d u c tiv ity  of w o rk in g  tim e and the 
resulting incom e and substitution effects, w ith  the form er supposedly 

d o m in a tin g . O u rs  stresses that the substitution effects o f the g ro w th  in 
p ro d u c tiv ity  o f w o rk in g  and consum ption  tim e tended to offset each other, 
and that hours w orked declined secularly p rim a rily  because tim e-intensive 
com m odities have been luxuries. A  co n trib u tin g  influence has been the 
secular decline in  the relative prices o f goods used in  tim e-intensive com m o

dities.
Since an increase in  incom e p a rtly  due to an increase in  earnings w o u ld  

raise the relative cost o f tim e a nd o f  tim e-intensive com m odities, traditional 
cross-sectional estimates o f  in com e  elasticities do not hold  either factor or 
c o m m o d ity  prices constant. Consequently, they w o u ld , a m ong other things, 
be biased d o w n w a rd  for tim e-intensive com m odities, and  give a m isleading 
im pression o f  the effect o f  incom e o n  the q u a h ty  o f com m odities consum ed. 
T h e  com position o f incom e also affects dem and, for an increase in  earnings, 
total in co m e  held  constant, w o u ld  shift dem and a w a y from  tim e-intensive 
com m odities and  in p u t com binations.

R o u g h  estimates suggest that forgone earnings are qu a n tita tive ly  im p o r
tant a n d  therefore that fu ll incom e is substantially above m one y incom e. 
Since forgone earnings are p rim a rily  determ ined b y  the use o f tim e, consider
a b ly  m o re  attention should be p a id  to its efficiency and allocation. In  
p a rticu la r, agencies that collect in fo rm a tio n  on the expenditure o f m oney 
in co m e  m ig h t sim ultaneously collect inform ation  on the “  expenditure ”  o f 
tim e. T h e  resuldng tim e budgets, w h ic h  have not been seriously investigated 
in  m ost countries, in c lu d in g  the Unitfed States and G re a t B rita in , should be ^  
integrated w ith  the m on e y budgets in  ord e r to give a m ore accurate picture 
o f the size a n d  allocation o f fu ll incom e.

G a r y  S. B e c k e r

Columbia University.
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A  T H E O R Y  O F  T H E  E C O N O M I C S  O F  TIME^

T h i s  stu dy represents a theory of consum er behaviour, specifically 
designed to handle  econom ic problem s w herein  a tim e dim ension is relevant. 
O v e r  the years there have been a n u m b e r of attempts to m o d ify  neoclassical 
consum er th e ory  to deal w ith  problem s of this nature, b u t none of these 
w orks achieved the level o f sophistication of the traditional approach, w he re 
b y  testable properties o f dem a nd functions are deduced. I n  p a rt, this has 
been inte ntion a l. Th e se  studies were m ore concerned w ith  specific problem s 
such as the decision to w o rk  m ore or fewer hours [1 9 ], the effect of foregone 
earnings u p o n  consum er choice [1 ] and the va lu atio n  of travel tim e [10, 17], 
ra th e r th a n  w ith  the general properties of dem and functions. M o re  im 
p o rta n tly , h ow ever, the restrictions on dem and functions derived from  neo
classical th e o ry  cannot be derived from  existing theories of the tim e d im e n 
sion in  consum er choice. T h is  is due not to a ny p ro p e rty  intrinsic to the 
tim e dim ension b u t to the fact that these theories are im p ro p e rly  specified.

T h e  essential features o f the m odel presented in  this paper a re ; (1 ) u tility  
is a function not o n ly  o f com m odities b u t also of the tim e allocated to th e m ; 
(2 ) the in d iv id u a l’s decision is subject to tw o resource constraints, a m o n e y 
constraint a nd a tim e constra int; and (3 ) the decision to consum e a specified 
a m o u n t o f a n y  c o m m o d ity  requires that some m in im u m  a m o u n t of tim e be 
allocated to it, b u t the in d iv id u a l m a y  spend m ore tim e in  that a ctiv ity  if  he 
so desires. U n d e r  these specifications, all the im plications of neoclassical 
th e or)’’ are preserved and  m a n y  additional results, applicable  to situations 
in v o lv in g  a tim e dim ension, are generated.

I .  T h e  M o d e l

Neoclassical consum er theory analyses in d iv id u a l preferences am ong alter
native c o m m o d ity  bundles, X  =  {X^, . . X „ ) ,  w itlrin  an attainable set
defined b y  the in d iv id u a l’s incom e and a set of p a ra m e tric  m oney.prices. 
O n c e  a tim e dim ension is in tro du ce d, the field of choice expands consider
a b ly : com m odities m ig h t be consum ed one at a tim e, or concu rre ntly , or 
p u re  tim e m iight be consum ed independently  of consum er goods, etc. Fo r 
s im p licity , ^̂ -e shall consider on ly  the case in  w hich  goods are consum ed one 
at'a  tim e and all the tim e available to the in d iv id u a l is spent in  the consum p
tion of some co m m o d ity .

 ̂ /\5sistant P ro fesso r o f E co n o m ics, N a v y  M a n a g e m e n t  S ystem s C en te r , U .S . N a v a l P o stg rad u a te  
S c lio o l. T h is  p a p e r  is a d a p te d  from  th e a u th o r ’s d o c to ra l d is se rta t io n  su b m itte d  to the U n ive rs ity  
o f C a lifo rn ia , S a n t a  P a rb a ra . T h e  a u th o r  is in d e b te d  to P rofessor M . B ruce  Jo lin so n . W . D ouglas 
M o rg a n  an d  L lo y d  J .  M e rc e r  o f U .G .S .B . an d  to Professor W il l ia m  E ad in g to n  of the U n iv e rs ity  
o f N e v a d a , R e n o , for th e ir  m a n y  v a lu a b le  com m ent.s. H o w ev er , the a u th o r  is fu l ly  resp onsib le  for 
a n y  e rro rs  o f o m iss io n  or com m i.ssion .

828
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C onsider a set o f co m m o d ity  bundles, X  =  X „ ,
in  the positive o rth a n t of a Eu clid e a n  space of dim ension 2n. T h e  variable , 
X̂ , denotes some q u a n tity  of the ith  consum ption  good, w hile denotes the 
a m o unt of tim e allocated to the zth good. Assum e the in d iv id u a l possesses 
a com plete, consistent preference o rd e ring  a m o n g alternative co m m o d ity  
bundles and exhibits rational b e ha viou r. T h a t  is, from  an attainable set 
o f com .m odity bundles, Z ( Z  e X), the in d iv id u a l w ill select a bundle , 
X* [X* 6 Z ) ,  such th a t X* RX* for all e Z ,  w here is a b in a ry  relation 
w h ic h  reads “  is preferred or indifferent to .”  T h e  attainable  set is defined 
b y  the constraints, to be specified below . T h e  in d iv id u a l’s preferences are 
assumed to be representable b y  a continuous, tw ice-differentiable  real valued 
u tility  function, U{X).

F o llo w in g  neoclassical consum er theory, we assume that the consum er 
receives a fixed positive a m o unt of m oney incom e ( T ) ,  and chooses to spend 
all of it on consum ption  goods d u rin g  the tim e period  u n d e r consideration. 
T h u s , total expenditures on consum ption  goods m ust be equal to the m one y 
e n d o w m e n t:

Pi (1.1)
w here P , ^  0 is the m oney price of the zth consum p tion  good.

S im ila rly , the in d iv id u a l receives a fixed tim e e ndow m ent {T°) equal to 
the length  o f the decision period.^ Since m one y incom e is a flow  concept, the 
tim e e ndo w m ent m u st be consistent w ith  that o f incom e. T h e  tim e con
straint requires th a t the am ounts o f tim e allocated to each specific use add 
u p  to the tim e a va ila b le :

=  2  Ti ( L i

T h is  relationship follows d irectly  from  o u r assum ption that goods are con
sum ed one at a tim e and that all available  tim e is allocated to consum ption. 
I t  is im p o rta n t to note that (1 .1 ) a nd (1 .2 ), as specified, are indep e nde nt of 
each other. E a c h  represents a resource constraint, b u t unlike earlier at
tempts to describe the consum er’s tim e allocation p ro b le m , p a ra m e tric  tim e 
prices o f the goods are absent from  the tim e constraint. T h is  is in  keeping

'  T h e  a ssu m p tio n  o f  f ix e d  en d o w m en ts o f m o n ey  an d  tim e  m ig h t a p p e a r  to p re c lu d e  th e  ab ilitV  
o f the in d iv id u a l to e x c h a n g e  tim e  for m o n ey  th ro u g h  th e  w o rk  d ec is io n . T h is  in te rp re ta t io n  w o u ld  
reflec t a n  in s t itu t io n a lly  d e te rm in ed  w o rk  w e ek , w h e re in  T °  is red e f in ed  as th e tim e  en d o w m e n t net 
o f ^vo^king h o urs (T® =  T  — VV) a n d  Y  red e f in ed  to in c lu d e  w a g e  an d  n o n -w ag e  in co m e ( F  =  7 
-f- i v W ,  w h e re  w  i s  th e  in d iv id u a l ’s w a g e  r a te ) .

H o w ev er , th is n eed  n o t be the case . T h e  m odel co u ld  be m o d if ied  to in c lu d e  the w o rk  dec is io n , 
e ith e r  b y  d e f in in g  one o f th e co m m od ities  (A'tc) as w o rk  (P,p <  0 ) , w h e re  P u -X u ; a u g m en ts  in co m e 
an d  T io  =  flirA'u; d im in ish es  the tim e en d o w m en t, o r b y  in c lu d in g  a  p u re  tim e  co m m o d ity , W , in  
th e  u t i l i t y  fu n ctio n  an d  in  the tw o reso urce co n stra in ts . In  n e ith e r  case  a re  the q u a l it a t iv e  p ro p erties  
o f the m o d e l a lte re d . T h e  m o d if ica tio n s alTect the so lu tio n  vecto r o n ly  in d ire c t ly  th ro u g h  the 
s tru c tu re  o f the H  m a t r ix , d efined  be lo w . In  sh ort, a n y  a t te n t io n  to the w o rk  d ec is io n  tends to 
ob scu re the m odel's  m o re  im p o rtan t p ro p ertie s  w ith o u t a d d in g  a n y th in g  su b s ta n t ia l. S ee  [6 ] , 
p p . 1 30 -4 , 139-d-O.
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w ith  o u r specification of the T̂ í, as decision variable.s distinct from  the X̂ 5. 
T h e  use of tim e prices w o u ld  reduce the n u m b e r of dcci.sion variables from  
2n to n, for the choice of any X  ̂ w o u ld  determ ine, b y  means of the tim e price, 
the corresponding T̂ . T im e  pricc.s arc exce.ssivcly rig id  and unnecessary.

In  reality, the a m o unt of tim e allocated to the consum ption  of any 
c o m m o d ity  i.s p a rtly  a m atter of choice and p a rtly  a m a tter of necessity. T h e  
fact that the consum ption  of goods generally rccjuircs the expenditure of 
tim e as w ell as m one y does not place an u p p e r b o u n d  up on  the am ount of 
tim e an in d iv id u a l m a y  spend consum ing the clioscn a m o u n t of the good. 
T h u s  w e shall assume that the choice of a positive a m o u n t of a n y  places 
o n ly  a low er b o u n d  u p o n  the a m o u n t 1\ consum ed. F o r  s im p licity , we 
shall also assume these relationships to be linear. M a th e m a tic a lly , they 
take the form  of the inequalities

T̂  o.̂ X̂, i —  1, (1 .3 )

w here Q( m a y  be interpreted as a technologically or institutionally  deter
m in e d  m in im u m  a m o u n t of tim e requ ire d  to consum e one u n it of T j .  F o r 
s im p lic ity , we shall assume that the vector of « ¡ ’s, like the vector of prices, is 
k n o w n  w ith  certa inty.

H e n ce fo rth , w e shall refer to the n inequalities of (1 .3 ) as the time con
sumption constraints, as distinguished from  the time resource constraint, equation 
(1 .2 ). T h e y  are specified as inequalities because, the in d iv id u a l is free to 
allocate m ore th a n  the re q u ire d  a m o u n t of tim e to a ny a ctiv ity . W h e th e r 
the e q u a lity  is b in d in g  or not is a m a tter of in d ir id u a l preference, although 
c o m m o n  experience suggests that the constraint w ill  be b in d in g  for nearly all 
in d iv id u a ls  in  certain  activities, due to the nature  of these actieities. E x 
am ples o f a b in d in g  technological or p h )’sical constraint are a ro u n d  of golf, 
m ovies, meals, roa d  congestion, re a ding a book, etc. Exam ples of the 
institutional type of constraint are speed lim its, rig id  w o rk  weeks, bane|uets, 
etc. Th e se  constraints, be they physical or institutional, m ust be made 
e xp lic it in  the form al m axim isation  m o d e l; along svith (1 .1 ) and  (1 .2 ), they 
define the attainable set o f c o m m o d ity  bundles.

A .  First-order Conditions
T h e  in d iv id u a l’s p ro b le m  of efficiently allocating his tim e and m oney 

resources m a y  be expressed as the m axim isation  of the La g ra n g e  function,

L  =  UiX,.

w here A'j [U 0,

A  T

1,

T„) XXiJ- J,l\Xp
+  -  2  7)) A- 2 a,X,)

., n, and g, A, >  0. F o r  .sim plicity, w c shall assume 
tliat all com m odities and u.sagcs of tim e are consum ed in positis'C amounts, 
althougli tlu' m odi'! could casih' he m odified to a!lm\- for corner solutions.
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t-»

i - 1 , . • •, 'h • ■ ( I X

z 1, . . ., zz. . . (1.5)

z =  1, . . n; ■ • (1-6)

U n d e r  these specifications, the fo llow ing conditions, plus (1 .1 ) and (1 .2 ), are 
necessary for m a xim isa tio n :

L (  —  i Ajfl,-,

 ̂n ̂  i M A

=  0,
that is, cither 7\ â X̂ , or A\ =  0, i =  1, . . ., n.

T h e  subscripts i and n +  z denote the p a rtia l derivatives of the u tility  func
tion w ith  respect to X^ and T( , respectively. T h e  L a g ra n g ia n  m ultipliers, 
A and p, are shadow  variables representing the m a rg in a l u tility  of m oney and 
the m a rg in a l u tility  o f  tim e, respectively. T h e  ratio , p/A, the m a rg in a l 
rate of substitution between tim e and m one y, m a y  be interpreted as the value 
of tim e. T h e  generation of this \'alue as an e q u ilib riu m  condition is an 
im p o rta n t feature o f the m odel,^ b u t at this ju n c tu re  the effect of the tim e 
consum ption constraints up on  the e q u ilib riu m  conditions w arrants ou r full 
attention. I f  the tim e consum ption  constraint is b in d in g , the first-order 
conditions of tra d itiona l consum er th e ory  cease to a p p ly . In  goods space, 
the m a rg in a l rate o f substitution betsveen tw o goods is not equal to their price 
ratios. Consider diagram im atically  a tw o -go o d  case. F o r  expository p u r 
poses, we shall assume the in d iv id u a l’s preferences are such that the time 
consum ption constraint is b in d in g  between and' T̂ , b u t ineffective 
between and T- .̂ U n fo rtu n a te ly , even the tw o -g o o d  case requires a fo ur
dim ensional picture . A s  an alternative , the inte ra ctio n  a m ong the con
straints is illustrated in  Figs. 1 (a ), (¿ ) ,  (c) and {d) b y  means of four cross- 
sectional diagram s. In  F ig . 1 (a ), the bu dge t constraint is truncated at 
p o in t A, the intersection of the bu dge t line and  the line, =  (T^/a ^) —  
[ a ^ X J a i ) A T h a t  p o rtio n  of the b u d g e t constra int ly in g  above A represents 
com binations of A'j an d  X , w h ic h  are in co m p a tib le  svith the tim e constraint. 
T h e  requirem ent that X^ and be consum ed in  fixed proportions, illustrated 
in F ig . l{b), causes n o n -ta n g c n c y  solutions in  both  F ig . 1(a) (goods 
space) and F ig . \{d) (tim e  space). In  e q u ilib riu m , the rate of substitution 
beUs'een X-^ and Ab is less than the price ra tio , w h ile  the rate of substitution 
between T-̂  and T ,  exceeds u n ity  (the absolute value  of the slope of the tim e 
constraint). A lth o u g h  a p a rtia l e q u ilib riu m  analysis of Figs. 1(a) and l{d) 
indicates that the consum er could im p ro ve  his position b y  substituting A j  for 
X^ and substituting for T .,, the t\s'o substitutions cannot be m ade con
curre ntly , because of the time consum p tion  constraint. T h e  total e q u ilib riu m  
generates the shadosv \ ariables, A, p , A \ and K.̂.

T h e  econom ic inte rp re ta tion  of this e q u ilib riu m  position res'cals some 
rather interesting aspects of the p ro b le m  of tim e \'a luaiion. D i\ id in g  through 
(1 .5 ) b )' A, we get

A fi -  1 A  ,■
“ A ^  A X '1.7)

 ̂ [10] ;uul OoiT [17J drew ihc same conclusioii from their respective models.
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T h e  term , + </A, the m arg in a l ra te  o f substitu tion  o f  1\ for m oney, rep re 
sents the v a lu e  o f tim e a llo cated  to the consum ption  o f X j .  I t  is the va lu e  of 
tim e as a  commodity, not as a resource. T h e  d istin ction  betw een  the tw o  is 
c ru c ia l. T h e y  a rc  equa l if, and  o n ly  if, K^ =  0. T h is  co n d itio n  w il l  p re 
v a i l i f  the in d iv id u a l elects to spend m ore th an  the requ ired  am o u n t o f tim e 
consum ing  X i }

B . The Value of Time and the Value o f Saving Time

S in ce  each o f the tim e consum ption  constra ints represents the re q u ire 
m en t to spend tim e  consum ing  som e co m m o d ity , re lax in g  the  ith  tim e con 
sum ption  constra in t is eq u iva len t to sav ing  tim e in  the zth consum ption  
a c tiv ity . T h e re fo re , A ’j m a y  be in te rp re ted  as the m a rg in a l u t i lity  o f sav ing  
tim e and  the ra tio , K ijX , the v a lu e  o f sav in g  tim e. T h is  in te rp re ta tio n  
acquires g rea te r in tu it iv e  ap p ea l in  lig h t o f the d istin ction  m ade  betw een 
the va lu e  o f tim e as a  resource and  the va lu e  o f  tim e as a com m od ity . 
A ttr ib u t in g  a positive  va lu e  to sav in g  tim e from  a n y  a c t iv ity  presupposes 
tha t the tim e saved can  be transferred  to some a lte rn a tive  usage o f  g reater 
v a lu e . T h e  a lg eb ra ic  d ifference  betw een  the v a lu e  o f tim e in  a lte rn a tive  
uses and  the va lu e  o f tim e in  a n y  p a r t ic u la r  use ( +  </A) determ ines the va lu e  
o f  sav in g  tim e  from  th a t a c t iv ity :

V a lu e  o f S a v in g  T im e  C o n su m in g  == V + Í /1 o\

O n ly  this la tte r v a lu e , the v a lu e  o f  sav ing  tim e, has a n y  em p ir ica l content. 
T h e  v'alue o f  tim e as a  resource derives from  its sc a rc ity ; it is an  o p p o rtu n ity  
cost w h ic h  is positive  because the tim e resource is a va ila b le  in  a  lim ited  
am ount. H o w e ve r , it  m akes lit t le  sense to consider the va lu e  associated w ith  
a cq u ir in g  m ore  o f it, fo r such an  in c rem e n t is no t possible, e ither u n d er the 
specifications o f this m odel o r in  re a lity , in  a n y  m ean in g fu l sense. T im e  
sav ing , on  the o th er h an d , is bo th  possible and  observab le  in  m a n y  facets o f 
h u m an  a c t iv ity . T h u s  the fo rm a l d istin c tio n  betw een  these two values is a 
m ost im p o rta n t fea tu re  o f o u r m odel.

r.v>

G . Leisure and the Price o f Travel Time

A n  e a r lie r study b y  M .  B ru ce  Jo h n so n  [10 ] suggested tha t the m a rg in a l 
ra te  o f substitu tion  o f  tim e for m oney, is an  ap p ro p ria te  th eo re tica l 
rep resen tation  o f bo th  the va lu e  o f  le isure and  the va lu e  o f tra\'el tim e. A l 
though this conclus ion  ap p a ren tly  con trad icts ours, it can  be dem onstrated 
th a t Jo h n s o n ’s conclusion  follows from  a special case o f ou r m odel. L e t  us

 ̂ The equilibrium conditions do not preclude the jDossibility that Ki ~ 0 and Ti — aiA'i. 
Strictly speaking, then, the individual decision to spend more than the required amount of time 
consuming A’i is sunicient but not necessary for 6’n+n’A to equal fi'A. That is, Ti >  n,-A’, implies 
that Ki ~ 0, but K{ ~ 0 does not imply that Tt >  n,A',.
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first consider the concep t o f leisure w ith in  the context o f our m odel. E c o n o 
mists h ave  tra d it io n a lly  defined leisure as the residua l o f w ork . T h is  p ra c 
tice  has p roved  usefu l in  the theoretica l analysis o f w ork , but its usefulness in 
the ana lys is  o f o ther theore tica l questions p e rta in in g  to tim e has m ore recen tly  
been cha llenged . A ddressing  the prob lem  o f trave l tim e S 'a luation  speci
f ica lly , D a v id  T ip p in g  asks:

H o w  shou ld  one d istingu ish  between, and  m easure the tim e w h ich  
is spent in  en jo y in g  the consum ption  o f goods and  services . . . and  the 
tim e w h ich  is spent in  m ak in g  such fina l consum ption  po ss ib le? P e r 
haps w e  need a ca tegory  o f “  in term ed ia te  consum ption  ”  to co ve r such 
activ ities  as tra ve llin g  to the theatre, do ing  the shopp ing  . . . [ 2 2 , 
p. 848].

T h e  d istin ction  m ade  by  T ip p in g  betw een “  le isure ”  and  “  in te r 
m ed ia te  ”  goods can  be fo rm alised  in  terms o f our genera l m odel. Le isu re  
is c o n ven tio n a lly  defined  3sfree time w h ich  m a y  be used for rest, recreation , 
etc. T h is  d e fin itio n  suggests a freedom  from  responsib ility , a specific case 
o f w h ic h  is freedom  from  w o rk  (hence, the trad it io n a l econom ic d e fin itio n  o f 
le isure as n on-w ork ). In  term s o f our m odel, the p r im a ry  responsib ility  
o f the tim e resource is w ith  respect fo the consum ption  o f goods. G iv e n  the 
so lu tion  vec to r o f the n goods, (A \ * , . . ., A „ * ) ,  a m in im u m  am o u n t o f  tim e, 
specified  b y  the param eters , . . ., m ust be a llo ca ted  to th e ir  consum p
tion . F ree d o m  from  this responsib ility , w h ich  inheres in  the cho ice  to 
a llo ca te  m ore  tim e  to a n y  p a r t ic u la r  good th an  is requ ired , thus constitutes 
le isure. T h u s , those goods fo r w h ich  the tim e consum ption  constra in t is 
in e ffe c tive , i.e., =  0 , m a y  be classified as leisure goods, w h ile  a ll o ther
goods m a y  be classified as in te rm ed ia te  goods: L { i )  =  { i  \ K f  =  0],
denotes le isure goods; / ( T )  =  { i  \ K f  >  0 ), denotes in te rm ed ia te  goods. 
A l l  tim e a llo ca ted  to le isure goods m ig h t thus be defined as le isure tim e :

L 1 T, (1.9)i6 ¿(jq
T h u s  the concep t o f  le isure is developed  from  the m odel. T h e  defin itio n  is 
m ean in g fu l in  an  econom ic sense and  is also consistent w ith  a m ore  p h ilo 
so ph ica l concep t o f  le isure. »

R e tu rn in g  to Jo h n s o n ’s results, w e find  tha t the e q u ilib r iu m  conditions 
o f  ou r m odel su ppo rt the conclusion th a t the va lu e  o f le isure tim e is equal to 
p/A. T h is  follosvs t r iv ia lly  from  (1.7) and  (1 .9 ). H o w e ve r, they  do not in 
genera l su ppo rt the conclusion tha t the va lu e  o f co m m u tin g  tim e is equal to 
p/A. T h is  w o u ld  be the case o n ly  i f  the jo u rn e y  to w o rk  w ere  a le isure good, 
bu t, o f course, it is not. Ho^sT\■e^, Jo h n so n  was considering  not the va lue  
o f co m m u tin g  tim e, bu t the va lu e  oi' sai'i?ig com m uting  tim e, ^ehich we shall 
hencefo rth  ca ll the price o f  tim e. U n d e r  the specifications o f his model, 
the m a rg in a l u t i l ity  o f co m m u tin g  tim e m ust equal zero, for com m uting  time 
does not a p p ea r in  the utilit\- function  (sec [10], p. 138). G ive n  that the

I
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m arg in a l u t i lity  o f co m m u tin g  tim e is equal to zero, (1 .7 ) ind icates that the 
p rice  o f co m m u tin g  tim e w ou ld  indeed  equa l p./A, as Jo h n so n  suggested. 
H o w e ve r , assigning a specific va lu e  to a n y  p a r t ia l d e r iva t ive  o f the u t ility  
fu n ctio n  can add  no th ing  to tlic analysis. N e ith e r  the assum ption nor its im 
p lica tio n  is e m p ir ic a lly  v c r if ia ljle , for u t i lity  is not m easu rab le  in  any" m ean in g 
fu l sense and  ¡xjX cannot be re lated to a n y  set o f em p ir ica l da ta . O n  the o ther 
h an d , a re la tionsh ip  can  be de rived  betw een  the m easure, K ijX , and em 
p ir ic a l ly  observab le  data . T h is  re la tionsh ip  is bu t one o f m a n y  m ean ing fu l 
q u a lita t iv e  results that fo llow  from  o u r spec ifica tion  o f the consum er’s tim e 
a llo ca tio n  p rob lem . I t  is to these results tha t w e  n o w  tu rn .

I I .  Co.MPAR.-\TivE S t a t ic s  a n d  t h e  D e .m a n d  F u n c t io n

F ro m  ou r e q u ilib r iu m  conditions, (1 .1 ), (1 .2 ), (1 .4 ), (1 .5) and  (1 .6 ), 
the q u a n t ity  dem anded  o f  each co m m o d ity  m a y  be d e rived  as a function  
o f the param eters o f the system :

Z, =  X¿P, Pr, ., 7, n ,  I =  1,
I n  o rder to de rive  re fu tab le  q u a lita t iv e  properties o f these dem an d  functions, 
w e  shall assume, fo llo w in g  neoclassical theory , th a t the consum er is in  the 
n e ighbourhood  o f  a constra ined  o p tim u m  and  consider the effects upon 
q u a n t ity  dem anded  o f sm all changes in  the param eters . Because  w e are 
considering  o n ly  the p roperties o f an o p tim a l position , ine ffective  constraints 
m a y  be ignored , w h e reb y  the to ta l d iffe ren tia l o f  the first-order conditions 
reduces to ;

J “ 1 J=1
a¡dKi = XdPf

i

0, f

Kidâ.
f =  1, . .

, jdXj +  2  Un + i n —  dfj. -f- dK(
d Y =  t  P^dX^ +  i  X id P „

1 =  1 i =1

1,
(2.1)
(2.2)
(2.3)

2  d T i =  d T ° 0,
- a JX ^  +  d T , =  X^da^, i e I [ X ) ,

(2.4)

(2.5)

w h ere  K i  =  d K i =  0, for a ll i  e L { X ) X  I n  the lim it in g  case in  w h ich  a ll

 ̂ The sot of commodities, yA’i I K\ ~  U c,r,d Ti •— CfA'i} is assumed to be empty and, further, it 
is assumed that smah changes in the paramcici-s do not alter the composition of the sets /(-V) and 
L[X). This assumption does not appear to be cxcessi\-cly restricti\-e since, for most applications of 
the theop,’, the commodities vmder analysis could be clcarlv labelled as leisure or intermediate 
goods. Strictly speaking, the total dincrentiai of (1.6) i.*?

-p .K id X i -f- A'.dTd -  KiX^dcu -  U ,X i - - T i)dK i, : -  1, . . . (2.5')
In the case of leisure goods, e\N'i\- term in the equation is equal to zero; in the case of intermediate 
goods, 'ri — iJjA,- --- 0, NNhc'T'UTSon tlic Ads cancel out. Icaoeing y2.51.

1
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goods are in te rm ed ia te  goods, this system m a y  be rew ritten  as H y  =  c ,  

w here

H

r  u , , . . . . .... ^ in  T 1 --

^nn  + 1 • • • .. U „ ',

+ 11 -f i7i + 1 ■ *• •

U^n 1 -- ^2» n + 1 ■ • • U , ,

... - P n 0 ........ ........0

0 ... ........0 - 1 ........ ... - 1

- f l l 0 1 0

0 0

■ ■ X dP +  h-̂ dd̂

XdP̂

d T , 0

d T „ , and  c  = 0

dX ~ d Y +  i  XidPi
i =■ 1

dfj. 0

dK^ A \  dâ

3n +  2 X 1 P n  dn.̂ 'in +  2 x 1

I n  this case, the ran k  o f H  is in  +  2, a lthough  there sv-ill n o rm a lly  be 
le isure goods as w e ll as in te rm ed ia te  goods. In  this genera l ease, the 
2 ;i +  2  +  ;':h ro w  and co lu m n  o f/ /  as ss'cll as tlic  2n -b 2  +  ith  e lem ent y  and 
r a r e  deleted, for a ll i e i ( A ’), and  the ran k  ol' H  reduces to 2n +  2 +  /;, h 
representing  the n u m b er o f in te rm ed ia te  goods in  the n e ighbourhood  o f 
so lution.
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U s in g  C ra m e r ’s ru le , this system m a y  be so lved for the d ifferentia ls , 

d X i, z =  1, . . n, dX, an d  dK^, i  e T h e y  are as fo llow s:

d X , = ^ x t ^ d P ^ +  t  ^  da, 
V  j - 1 D

+  (-¿7 +  2  W ) D in  + U
j = 1 D

+ 1
je liX ) ■

D Ĵî ±JJda„i= 1,
D ,

(2.6)

z/A =  2  {XdP̂ +

+  {-dY +  2  X¡dP̂ ) + ̂
;  «  I J J

-p H Xj
je l(X )

D 27! + 2 + i  27! + 1 J„
D  ^ ^

(2.7)

=  2  +  Kjdaj) tYL27! + 2 + <

J = 1 T)
D 27! + 1 27! + 2 + I

D
+  (-z/7 +  2  X,dP,)

j “ 1
^  2  X  ̂ n̂+2+lin + 2+, ̂ ■ g j(̂X)

je I{X ) D
(2.8)

w h ere  D  is the d e te rm in an t o f H  an d  r, A =  1 , . . ., 2 n +  2 +  A is 
the m in o r d e te rm in an t o f  H ,  form ed by  deletings the rth  ro w  and  the /tth 
co lum n . A s  a  co n d itio n  o f op tim isa tion , H  m ust be negative  sem i-definite 
(see [5 ], o r [1 3 ], p. 53 ff.). T h u s

<  0 , r =  1 ,
D

A lo reo ver, since H  is sym m etrica l,

d-̂ rk __ 7. __  1
D  ~  ^  ^

., 2n

2n 2 h

( 2 .9 )

(2.10)

A . Price and Income Effects, and the Substitution Theorem

A l l  o f  the m ean in g fu l theorem s derived  from  the neoclassical theo ry  o f  
dem and  re ta in  th e ir v a l id ity  despite the fact th a t a tim e d im ension  has been 
added  to the consum er’s decision.

I t  fo llows d ire c tly  from  (2.6) tha t

oX,   , dXji . TT ddn-n+M
Jp, ^ X T  XD D

and
D 27! J- ]<
D

2X̂
■ ? 7

(2.11)

(2.12)
 ̂ The system may also be solved for the difTercntials, dTi, i -- 1. . . n, and ¿//i, but these 

x'ariablcs arc not used in (he derivation of any theorems. They arc, therefore, not included.
No. 3 2 4 .------V O L .  L X X X I .  3  K

\JU
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Su b stitu tin g  (2 .12) in to  (2 .11 ), and  rea rrang ing , w e get

cXt SX,X Xj-=r 4cF, ‘ Ü i A ^n
In  the specia l case w here  i ==j, it ib llows from  (2.9) that

SPi
Y  SA'j

' 37
.Pu
T̂) 0

(2.13)

(2.14)

T h is  in e q u a lity  is the w e ll-kno w n  S lu tsky  eejuation [21 ], and  can  be tested 
e m p ir ica lly . H o w e v e r , the left side o f the in e q u a lity  does not represent the 
substitu tion  effect, except in  the t r iv ia l case in  w h ich  all goods are leisure 
goods.^ In  lig h t o f the fact tha t the consum er’s eq u ilib r iu m  position is no 
longer ch a rac te rised  by a tan g en cy  betw een an  ind ifference  surface and  a 
budget h yp c rp la n e , this resu lt should  not be surprising. M o reo ve r, 
s tric tly  from  the  stan d po in t o f h yp o th e tica l restrictions on dem and  functions, 
it w o u ld  not a p p ea r to be p a r t ic u la r ly  im p o rtan t, since (2.14) is v a lid  in  an y  
case. N everthe less , it dem onstrates the in v a lid ity  o f ap p ly in g  the substitu 
tion  theorem  to situations in  w h ic h  the tim e d im ension is re le van t (see Becke r 
[1 ], p. 304 f f ) .

B . Homogeneity and Symmetry

H o m o g e n e ity  o f degree zero in  prices and incom e, as w e ll as the S lu tsky  
sym m etry  cond itions, fo llo w  from  (2 .11). F ro m  the theorem  o f expansion 
by a lien  co-factors, it  fo llows th a t

D ,
. ?i D 0 , j = = l , . . . , n

B y  d ire c t substitu tion  o f  (2 .1 3 ), this becomes

2  Pi Wi X^ ‘37 y P m  Y ̂

(2.15)

h l6 )

 ̂ Suppose the price change were accompanied by an income change which kept the individual 
at the same level of utility. Then

(i) S  Uidx,+  Z  o„+irfri = o.i ■= 1 i « 1
Substituting (1.4) and (1.5), we get

(i.) JU  : Z  [XPi + a,K,)dXi +  Z  (m -  Xi^dTi ^  0 
; = 1 ; = 1

V d7' Z  AVff.
1 ; = I

Substituting (2.3), (2.4) .and (2.5'}, and dividing through by A, we get

A Z  PidXi +  Z  CiKidXi +
î -X 1=1

(iii) r/}' 1Z  XidPi - -  z  K,Xida,.
/ = 1 A , I

It follows from )2.6j and (2.14) th.u the n-rni, XDa'iD, represents the svibstitution effect if and only

if -oT
i = 1

XxdPi gor.s to zero Nvhen uiility is held constant. But it foIloNvs from (iii) that this

condition holds only in the case in which all goods are leisure goods.
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w h ich , b y  E u le r ’s theorem  on hom ogeneous functions, is eq u iva len t to 
Z , ( P i ,  . . ., P „ ,  7 )  =  . . ., ^ P „ ,  P Y ) ,  i =  I ,  . . . , n ,^  >  0. Eq u a tio n
(2.16) also im p lies that the sum  o f the e lasticities o f a n y  good w ith  respect to 
each p rice  is equal in  absolute v a lu e , bu t opposite in  sign to the incom e 
e lastic ity  o f dem and  for tha t good. D iv id in g  th ro u g h  (2.16) b y  X j  y ie lds 
this resu lt, w h ich  adds ano ther n restrictions on the dem an d  functions.

T h e  sym m etry  conditions fo llow  from  (2.13) and  (2 .1 0 ):

dXt
dP, B Y  ^P^ ‘

dX,
3 7 ’ i> j =  1 , (2.17)

G . Demand as a Function o f  Time Costs

Eco n o m ic  lite ra tu re  is fu ll o f exam ples o f dem an d  curves d ep ic tin g  q u an 
t ity  dem anded  as a function  o f p e r u n it  tim e costs. T h is  type  o f dem and  
function  m a y  be found in  m odels o f h ig h w a y  congestion  in  w h ic h  an  e q u i
lib r iu m  le ve l o f road  usage c r it ic a lly  depends on a n tic ip a ted  tim e costs [9, 
23]. In  add itio n , queu ing  m odels h ave  ackn o w ledg ed  th a t the d istribu tion  
o f dem and  over the course o f a d ay  responds no t o n ly  to ex p lic it p r ice  changes 
bu t also to the price  changes im p lic it  in  the v a r ia t io n  o f w a it in g  tim e [15]. 
T h is  notion  has been discussed in  the context o f the d em an d  for te lephone 
co m m u n ica tio n  [15] an d  the effect o f qu eu ing  costs upon  the dem and  for 
a ir  transport [7 ].

T h e  type o f dem and  function  co m m o n ly  specified is ’ in  term s o f ow n 
p rice  and  ow n  “  tim e p r ice .”  In  o u r no ta tion .

P,

=  a,)
■ ■; “ <> •

7  J.O

A lth o u g h  ou r m odel adm its o f this typ e  o f d em an d  function , X i  need not 
respond to changes in  its ow n tim e co nsum ption  p a ram e te r (a t). In  the 
case o f le isure goods, the ow n  tim e consum ption  con stra in t is not b in d in g  and 
hence exerts no in fluence  on the e q u ilib r iu m  so lu tion . C onsequently ,

37i
doi 0, i  s L { X )

M o re  rigorously , it is dem onstrated  in  the ap p en d ix  that

c
ddf

T- P i i  Y  
-----

Kf dXt
A c Y X< Li El

L5PA A +  7 , ^

(2.18)

(2.19)

S in ce  K f f  represents the price  o f tim e in  the ith  acti\ ’itv ,

31'

c
JP, and

are the rates o f change o f th a t p rice  ^vitlt respect to P< and  7, re 

spective ly . S in ce  A’i is constant and  equal to zero for a ll leisure goods, 
(2.18) im m cd ia tc lv  lullorN's,

NO
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m ig h t exceed zero due to the v a r ia b il it y  o f  the p rice  o f

can n o t be ignored.

D esp ite  the s im p lic ity  o f (2.18)^ it  is a  ra th e r im p o rta n t feature  o f our 
m odel. F o r  a la rge  m a jo r ity  o f consum ption  activ ities , in d iv id u a ls  do not 
consider tim e as p a rt o f  the price  o f the co m m o d ity  being  purchased . T h e  
fact tha t o u r m odel generates a specific set o f com m odities whose dem and  
functions are not “  tim e elastic ”  assumes g reater s ign ificance  in  lig h t o f this 
b o dy o f casua l em p ir ica l evidence.^ M o re  im p o rta n tly , w h a t does ou r m odel 
enab le  us to say ab o u t the sign o f ^X^¡^a^ in  the case o f in te rm ed ia te  goods, 
in  w h ic h  â  m a y  be in te rp re ted  as a p a ram e tr ic  tim e p r ic e ?  U n fo rtu n a te ly , 
v e ry  little . T h e  tim e effect, like  the price  effect, inc ludes the s tr ic t ly  n o n 
positive  term , D ^ JD ,  w h ich  is enforced b y  an  in com e effect so lon g  as the 
good is no t in ferio r. H o w e ve r , a  positive  in com e effect does not ensure 
a negative  tim e effect, as it  does a negative  p r ice  effect. T h e  term ,

da, ^  ‘ A B Y ’
tim e. T h e  m odel therefore p rovides litt le  th eo re tica l ju s tif ic a tio n  for the 
p ractice  o f d ra w in g  tim e-elastic dem and  curves w ith  a d o w n w a rd  slope, for

the em p ir ica l s ign ificance  o f

O n e  study w h ic h  e x p lic it ly  considered varia tio n s  in  thè p rice  o f  tra ve l tim e 
[14] m easured re la tionsh ips betw een  the p rice  o f tim e and  bo th  in com e and 
tim e costs. T h ese  re la tionsh ips w ere  s ta tis tica lly  s ign ifican t at the 95 %  level.

I I I .  M e a s u r e m e n t  o f  t h e  P r i c e  o f  T r a v e l  T im e

A  large  m a jo r ity  o f em p ir ica l works dea lin g  w ith  tim e v a lu a t io n  use ^vhat 
m ig h t be term ed  a revea led  preference ap p ro ach  o r  a  “  tra d e - o ff”  app roach . 
T h e  essence o f this m ethod  is to id en tify  a  s itua tion  in  w h ic h  the tra ve lle r 
reveals, u su a lly  v ia  questionnaire , a  p reference betw een  a lte rna tives in 
v o lv in g  a trade-off betw een h ig h e r (losver) m o n ey  costs and  lo w e r (h igher) 
tim e costs. S itu a tio n s  w h ich  h ave  been used for this purpose in vo lve  choices 
am on g  a lte rn a tive  routes [4 ], a lte rn a tive  modes o f tra ve l [2, 18], and  a lte r
n a tive  speeds [16 ]. A  preference for a slow er, less expensive a lte rn a tive  is 
in te rp re ted  to m ean  tha t the respondent va lues his tim e at a ra te  no greater 
th a n  the m easured trade-off, and  v ice  versa. F lo w e ve r, the assum ptions 
necessary to ju s t ify  these conclusions are  v e ry  restrictive . N on-econom ic 
factors w h ic h  p la y  such an im p o rta n t ro le in  the foundations o f dem and  
theory , n a m e ly  sub jective  preferences, p la y  no ro le  in  this type  o f analysis, 
for the o n lv  cho ice c rite r io n  is the re la tive  costs o f the vario u s  a lternatives. 
T h e  im p o rtan ce  o f sulDjcctive preference in  this type  o f decision is suggested 
in  the results o f B ccs lc y ’s study w h ere in  a s ign ifican t n u m b er o f “  in co n 
sistent ”  choices -were found. Inconsistent choices are defined by  Becs lcy

 ̂ Througb.out this paper, \vc shall use the term “ timc-clastic,” to indicate that demand is 
responsive to ciiangcs in time costs per unit (changes in the parameter, cd- It does not refer to any 
numerical value of tlic elasticity of demand \viih respect to tn-
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as those in  w h ich  the preferred  jo u rn e y  req u ired  bo th  m ore tim e and  m ore 
m oney or m ore o f  one, the o th e r cost be ing  the sam e for each jo u rn e y  
[ 1 1 , p. 178, T a b le  1].

A s an  a lte rn a tive , o u r m odel suggests th a t the p r ice  o f tra ve l tim e is 
m easurab le  d ire c tly  from  the d em an d  fu n ctio n  for trips. D iv id in g  (2.19) 
b y  (2.14) and  rea rran g in g  term s y ie lds the re la tio n ,

A

dXf
doi -X, . A

+  Xi B Y
dX,
dP,

(3 .1)

w here  X i  m ig h t represent the d em an d  fo r trips on a p a r t ic u la r  route over a 
specified period  o f tim e. I f  X^ is specified  as a  fu n c tio n  o f tim e costs, ow n 
p rice  and  incom e, the terms, dX^Jdat an d  dX^jdPi, a re  reflected in  the re 
gression coeffleients o f  the d e m an d  estim atin g  equ a tio n . O b ta in in g  esti
mates o f the rates o f  change o f the p r ice  o f tim e w ith  respect to in com e and 
the m oney p rice  o f the tr ip  is no t qu ite  so easy, h ow ever.

O n e  w a y  o f h a n d lin g  these tw o  term s w 'ould be to ignore  them  on grounds 
-that they w o u ld  tend  to offset each  o ther. In d e e d , it  w o u ld  ap p ea r th a t they 
do act in  opposite d irections. O n e  w o u ld  expect, ceteris paribus, th a t an 
in d iv id u a l w o u ld  be w ill in g  to p a y  m ore  m o n ey  for the purpose o f  saving  
tim e, the lo w e r the p rice  he is a lre a d y  p a y in g  for the jo u rn e y  an d  the h igher 
his incom e. N evertheless, h o w eve r reasonab le  it  appears to hypothesise 
opposite a lg eb ra ic  signs for these tw o  term s, there  is no  reason to lead  us to 
believe they  w o u ld  offset each  o ther. S u c h  an  assum ption  w o u ld  be no less 
a rb itra ry  th a n  assum ing them  bo th  to be e q u a l to  zero.

As an a lte rn a tive , one cou ld  a ttem p t to in fe r the va lues o f these term s from  
the dem and  estim ating  m odel. I f ,  for exam p le , the estim ating  equation  
w ere o f the genera l log  lin e a r form ,

log  X i  =  log  a, -f Pf log  P i  - f Ti log  +  S, log  Y  +  r , 

the price  o f  tim e, d e rived  from  (3 .2 ), w o u ld  be

A

li

h
Pi

(3.2)

(3.3) ’

Ig n o rin g  second-order effects, this eq u a tio n  m a y  be so lved d ire c tly  for. the 
re levan t rates o f ch an ge :

^ ilc P \  A )  a j
c /A’A  0 F y i P p

c Y \  A y \ J i

(3.4)

(3.5)

:! I
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A s id e  from  the s ign ifican t estim ating  d ifficu lties in vo lved , this p rocedure

sulTers from  the th eo re tica l p rob lem  that it requires that oP^\X '
WY‘P ^ J  3-Ssumcd equ a l to zero or, at Ica.st, neglig ib le. S u ch  an assum p

tion  is w ith o u t e m p ir ic a l or theo re tica l foundation , a lthough  it  m ig h t be 
avo ided  i f  an  ite ra t iv e  m eans o f  so lv ing  for the re le van t rates o f change w ere 
adop ted . D esp ite  these d ifficu lties, the p rocedure  has considerab le  m erit. 
Its  p r im e  advan tages are  th ree fo ld : (1) the estim ated dem and  equatio n
reflects, a t least th eo re tica lly , the preferences o f in d iv id u a ls  as a w ho le . 
T h e  im p o rta n t “  non-econom ic ”  factors, such as com fort and  conven ience  
are therefore im p lic it ly  cons idered ; ( 2 ) the v a lid ity  o f the aggregation  
techn iqu e  im p lic it  in  the estim ation  o f dem and  functions docs not depend 
on a n y  a rb it r a r y  assum ptions about the in d ir ld u a ls  com pris ing  the g rou p ; 
(3) m ost im p o rta n tly , the m easure itse lf is com patib le  w ith  the hypothesis o f 
u t i lity  m ax im isa tio n . N o  o ther m easure can m ake tha t c la im .

T h is  m ethod  m ig h t be contrasted  w ith  a recent a ttem pt b y  R e u b e n  
G ro n a u  to estim ate  the p rice  o f tim e from  the dem and  function  for a ir  
passenger tra v e l [ 8 ] .  T h e  estim ating  equation , de rived  from  a m ode! 
s im ila r  to the one deve loped  b y  G a r y  B cck c r  [ 1 ] , suggests tha t dem and  is a 
fu n ctio n  o f  “  fu ll p r ice  ”  (P^ +  and in com e (7,-):

log T y  =  log { P i  +  H f j r , )  T  ¡ i , ,  log T, -f u,, (3 .6)

w h ere  the subscripts, i  a n d j ,  denote the zth incom e g roup and  a lign  th e jth  
destina tion , a n d  siy denotes the stochastic d istu rbance term . In  G ro n a u ’s 
m odel, tim e v a lu e  estim ation  reduces to selecting the p ro p e r va lu e  o f k 
(p resum ed  to be co n stan t), the ra tio  o f the in d iv id u a l’s p rice  o f tim e to his 
h o u r ly  w age (IT,-)- G ro n a u ’s T  ̂ is eq u iva len t to â  in  o u r m odel.

A  n u m b e r o f  p rob lem s arise in  connection  rvith  this p rocedure . F irs t, 
k can n o t be estim ated  d ire c tly . A s  a  m eans o f de te rm in in g  k, G ro n a u  
selects the v a lu e  tha t y ie lds the h ighest adjusted R'^. S eco n d ly , there is no 
reason to suspect tha t the p r ice  o f tim e  is a constant. B o th  o u r m odel and  
G ro n a u ’s suggest th a t this is n o t the case, since the p r ice  o f  tim e is the 
ra tio  o f  tw o sh ad o w  prices. Because  o f the v a r ia b il it y  o f  the p r ice  o f fiine , 
G ro n a u ’s m easu re  con ta ins a th eo re tica l bias. F ro m  (3 .6 ), it m a y  be 
dem onstra ted  th a t

=  .........................................., (3 .7)caj cPi
w h ic h  is no t tire same, as (3 .1 ), the m easure im p lic it  in  the in d isu d u a l’s 
u tilits ' m a x im is in g  decis ion . 7 'hus, e,\'ca g ran tin g  the w r lid ity  o f the R'~ 
test, his co n c lu s io n  tha t in d iv id u a ls  bfdias'e as i f  thev s-alue tim e at the ir 
respective  ss’agc rates is suspect (see [ 8 ] , pp. 32-3).

M o rco s 'c r , it is suggested tha t an )' alleged re la tionsliip  o f this tvpc betsveen 
tire p rice  o f tim e ancl the in d is id u a l’s wage is a rtific ia l. T h o u g h  there is

Kjoc
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lik e ly  to be a h igh  positive  co rre la tio n  between the tw o, it is u n lik e ly  tha t 
there exists a n y  com m o n  p ro p o rtio n a lity  constant for a n y  s ign ificant p ro 
po rtion  o f tlic  p o pu la tio n . T h e  fact that G ro n a u ’s estim ating  equations 
revea led  v ir tu a l ly  no d iffe rence  am ong  values w o u ld  seem to bear this 
out (see [ 8 ] , p. 48, T a b le  7).

IV. Su.MMARY AND CONCLUSIONS

T h e  m odel developed  in  this stu dy  is ne ither a theory  o f w o rk in g  tim e, 
n o r a th eo ry  o f le isure tim e, no r a th eo ry  o f tra ve l tim e, b u t a theory  o f tim e. 
P a r t ic u la r  usages o f tim e  arc  not in trin s ic  to the ro le o f tim e in  affecting  
consum er decisions. T h e  single feature  w h ich  distinguishes this m odel from  
others dea lin g  w ith  this p ro b lem  is the tim e consum ption  constraints, w h ich  
a llo w  for the fact that the  am o u n t o f tim e spent in  a n y  a c t iv ity  is p a r t ly  a 
m a tte r o f cho ice  and p a r t ly  a  m atte r o f necessity. W h e n  it becomes a m a tte r 
o f necessity, an  a d d it io n a l constra in t becom es b in d in g  upon  the consum er’s 
preferences and  this co n stra in t m ust be m ade  exp lic it. W h e n  it is so le ly a 
m a tte r o f cho ice, the constra in t is not effective  and  “  tim e prices ”  have  no 
effect upon the consum er’s decision. T h e  non- linear p ro g ram m in g  m odel 
is the o n ly  w a y  to cap tu re  both  features.

A l l  o f  the im p lica tio n s  o f  ou r m od e l tha t re la te  to the tim e d im ension  
fo llo w  d ire c t ly  from  these constraints, a ltho ugh  most o f these results are  not 
new . T h e  d istin ction  betw een  the v a lu e  o f tim e and  the va lu e  o f tim e saving  
as w e ll as the a r t if ic ia lity  o f  de fin ing  le isure as non-w ork have  been b rought 
ou t b y  T ip p in g  and  others. T h e  responsiveness o f dem and  for ce rta in  
activ ities to changes in  tim e costs is the basic prem ise u n d e r ly in g  the search 
for a so c ia lly  o p tim a l le ve l o f use o f h ighw ays and  a irp o rt facilities d u rin g  
periods o f congestion. T h a t  dem and  is not responsive to changes in  tim e 
costs in  a ll situations has c le a r ly  been recognised. T h e  fact tha t the tim e 
less neoclassica l theory  has endured  for o ver h a lf  a cen tu ry  is am p le  es'idence 
o f this. A t  the conclus ion  o f his study, Jo h n so n  w ro te : “  A s im p o rtan t as 
th ey  are in the context o f tran spo rta tion , leisure, and  w o rk  decisions, the tim e 
dim ensions o f ac tiv ities  m a y  be ir re le va n t for m a n y  prob lem s in  neoclassical 
econom ic th eo ry  ”  [10, p. 143].

Y e t , w h ile  these concepts are  not n ew  in  them selves, they ha\’e never been 
e x p lic it ly  d e rived  from  a fo rm a l m odel o f consum er choice. T h e  fact tha t 
a ll o f  these im p lica tio n s  are  a lre a d y  w id e ly  accepted is a tribu te  to the a c cu 
ra c y  o f tlic  m o d e l’s pred ictions. M o reo ve r, the ^v•idc a p p lic a b ility  o f the 
timeless neoclassical theory  lends g reater im p o rt to another sign ificant feature 
o f  our m odel. I f  a ll the tim e consum ption  constraints arc assumed to be 
ine flectis ’c in  the ne ighbourhood  o f so lution, our m odel is qu a lita tis 'c ly  
ind is tingu ishab le  from  the timeless one. Thus, our m odel applies in  a ll 
those situations w here  ncochissical th co r)' is app licab le , as svcll as in a v id e  
N'arietv ol o tlie r situations.

hi
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F in a lly ,  the mo.st im p o rta n t new  resu lt generated  by  ou r m odel is the 
re la tionsh ip  established betw een the p rice  o f tim e and  the dem and  function . 
W i t h  thi.s type o f  m easure, the im p o rta n t “  non-econom ic ”  factors, w h ich  are 
la rg e ly  ignored  in  the revea led  preference  ap p ro ach  to tim e va lu e  estim a
tion, are im p lic it  in  the regression coefficients o f the dem an d  equation . 
T h e  prospects o f estim ating  the p rice  o f tim e in  this m an n e r a t an  accep tab le  
leve l o f statistica l confidence  m a y  not be v iew ed  w ith  to ta l op tim ism , h o w 
ever, for we have  been unab le  to suggest a n y  c le a r ly  accep tab le  m ethod  o f  
estim ating  the rates o f  change o f  the p rice  o f tim e, w h ich  d ire c tly  a ffect the 
p rice  o f tim e itself. M o re o ve r, there is considerab le  do ub t th a t the p rice  o f 
tim e, even  i f  a c cu ra te ly  m easurab le , is su ffic ien tly  stable (e ith er w ith  respect 
to tim e or w ith  respect to p a ram e te r changes) to be used as a basis for so lv ing  
a n y  p ra c t ica l econom ic p ro b lem . N everthe less , these d ifficu lties are  a ttr i
bu tab le  not to a n y  sh ortcom ing  o f  the th eo re tica l analysis, bu t to the n a tu re  
o f the beast ab o u t w h ich  w e h ave  been theorising. T h e  m odel has enab led  
us to define c le a r ly  m a n y  o f the d ifficu lt m ethodo log ica l and  concep tua l 
prob lem s tha t m ust be d ea lt w ith  i f  ever w e  are to a rr ive  a t a  usefu l m easure 
o f the p rice  o f tim e. I t  therefore establishes a firm ' a n a ly t ic a l foundation  
by w h ich  fu tu re  th eo re tica l and  em p ir ica l studies o f  this subject w il l  most 
assured ly profit.

A . C . D e S e r p a

Monterey, California.

A p p e n d ix : T h e  T im e  E f f e c t

From  (2.6) in  the text, it follows that

dXi ,, Du y D2n+2+U (A . l )

But, from (2.8) and (2.10), it follows that 

D 2 n  + 2 + i  i  D i  2 n + 2 + i
D  D

whereupon, by substitution, (A . l )  becomes

dKi

[_dPi '  dY_

dai + T A'-idKidV

(A.2)

(A .3 )

D ifferentiating Ah/A ivith respect to A,- and Y, we get

and

dPi \ A 

dY \ A

1 oKi K {  dX 
AhPj ~~PWi
1 cK i K {  BX
X'iW ̂ ' WY

(A.4)

(A .5 ) VK>



1971] A T HEO RY  OK TH E ECONOMICS OF T IM E  845

M u ltip ly in g  through (A .5) by X i,  adding (A .4) to (A .5), and rearranging, we get

'cKj
dPi ‘ ‘ oY_ bPi\X ) dY\X

SA „  6A (A . 6 )

F ro m  (2.7), (2.10) and (2.12) in the text, it follows that

.Di 2n + lsx . y  ÒX
8Pi +  07 ■ D

i D>2n + 1 i _ , 8Xi
 ̂ D  ~   ̂ dY (A .7 )

Com bin ing  (A .6 ) and (A .7 ) we find that

X \_dPi + 07 J  07̂ i V A / 07
(1U\
\ X X BY (A .8 )

Substituting (A .8 ) into (-A.3) produces (2.19) in the text.
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A n  Economic Analysis of Fertility 
G A R Y  S. BECKER
COLUMBIA UNIVERSITY 

AND
NATIONAL BUREAU OF ECONOMIC RESEARCH

T h e  inability of demographers to predict western birth rates accurately 
in the postwar period has had a salutary influence on demographic re
search. Most predictions had been based either on simple extrapolations 
of past trends or on extrapolations that adjusted for changes in the age- 
sex-marital composition of the population. Socio-economic considerations 
are entirely absent from the former and are primitive and largely implicit 
in the latter. As long as even crude extrapolations continued to give 
fairly reliable predictions, as they did during the previous half century, 
there was little call for complicated analyses of the interrelation between 
socio-economic variables and fertility. However, the sharp decline in 
birth rates during the thirties coupled with the sharp rise in rates during 
the postwar period swept away confidence in the view that future rates 
could be predicted from a secularly declining function of population 
compositions.
Malthus could with some justification assume that fertility was deter

mined primarily by two primitive variables, age at marriage and the 
frequency of coition during marriage. The development and spread of 
knowledge about contraceptives during the last century greatly widened 
the scope of family size decision-making, and contemporary researchers 
have been forced to pay greater attention to decision-making than either 
Malthus or the forecasters did. Psychologists have tried to place these 
decisions within a framework suggested by psychological theory; socio
logists have tried one suggested by sociological theory, but most persons 
would admit that neither framework has been particularly successful in 
organizing the information on fertility.
Two considerations encouraged me to analyze family size decisions 

within an economic framework. The first is that Malthus’ famous dis
cussion was built upon a strongly economic framework; mine can be 
viewed as a generalization and development of his. Second, although no

Note: I am indebted to Richard A. Easterlin and Eugenia Scandrett for helpful 
comments, and to many others, especially Cornelius J . Dwyer, who commented on the 
draft prepared for the conference.
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single variable in the Indianapolis survey' explained more than a small 
fraction of the variation in fertility, economic variables did better than 
others. Section I develops this framework and sets out some of its impli
cations. Section II uses this framework to analyze the actual effects of 
income on fertility. Section III speculates about some further implications 
of the discussion in I and II.

ANALrSIS OF POPULATION CHANGE

I. The Economic Framework 
general considerations
In societies lacking knowledge of contraception, control over the number 

of births can be achieved either through abortion or abstinence, the latter 
taking the form of delayed marriage and reduced frequency of coition 
during marriage. Since each person maintains some control over these 
variables, there is room for decision-making even in such societies. Other 
things the same, couples desiring small families would marry later and 
have more abortions than the average couple. Yet the room for decision
making would be uncomfortably small, given the taboos against abortion, 
the strong social forces determining the age of marriage, and the relative 
inefficiency of reductions in the frequency of coition. Chance would bulk 
large in determining the distribution of births among families.*
The growth of knowledge about contraception has greatly widened the 

scope of decision-making, for it has separated the decision to control 
births from the decision to engage in coition. Presumably, such a 
widening of the scope of decision-making has increased the impiortance 
of environmental factors, but which of the numerous environmental 
factors are most important? To simplify the analysis of this problem I 
assume initially that each family has perfect control over both the number 
and spacing of its births.
For most parents, children are a source of psychic income or satis

faction, and, in the economist’s terminology, children would be considered 
a consumption good. Children may sometimes provide money income 
and are then a production good as well. Moreover, neither the outlays 
on children nor the income yielded by them are fixed but vary in amount 
with the child’s age, making children a durable consumption and pro
duction good. It may seem strained, artificial, and perhaps even immoral 
to classify children with cars, houses, and machinery. This classification 
docs not imply, however, that the satisfactions or costs associated with

 ̂ Social and Psychological Factors Affecting Fertility, ed. by P. K. Whelpton and C. V. 
Kiser, Milbank Memorial Fund, Vols. 1- 4.

• The effect of chance will be fully discussed in a subsequent paper.
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ECONOMIC ANALTSIS OF F ERTI LITT 55"
children are morally the same as those associated with other durables. 
The satisfaction provided by housing, a “necessity,” is often distinguished 
from that provided by cars, a “luxury,” yet both are treated as consumer 
durables in demand analysis. Abstracting from the kind of satisfaction 
provided by children makes it possible to relate the “demand” for children 
to a well-developed body of economic theory. I will try to show that the 
theory of the demand for consumer durables is a useful framework in 
analyzing the demand for children.
TASTES
As consumer durables, children are assumed to provide “utility.” The 

utility from children is compared with that from other goods via a utility 
function or a set of indifference curves. The shape of the indifference 
curves is determined by the relative preference for children, or, in other 
words, by “tastes.” These tastes may, in turn, be determined by a 
family’s religion, race, age, and the like. This framework permits, 
although it does not predict, fertility differences that are unrelated to 
“economic” factors.
QUALITY OF CHILDREN
A family must determine not only how many children it has but also 

the amount spent on them— ŵhether it should provide separate bedrooms, 
send them to nursery school and private colleges, give them dance or 
music lessons, and so forth. I will call more expensive children “higher 
quality” children, just as Cadillacs arc called higher quality cars than 
Chevrolets. To avoid any misunderstanding, let me hasten to add that 
“higher quality” docs not mean morally better. If more is voluntarily 
spent on one child than on another, it is because the parents obtain 
additional utility from the additional expenditure and it is this additional 
utility which we call higher “quality.”
INCOME
An increase in income must increase the amount spent on the average 

good, but not necessarily that spent on each good. The major exceptions 
are goods that are inferior members of a broader class, as a Chevrolet is 
considered an inferior car, margarine an inferior spread, and black bread 
an inferior bread. Since children do not appear to be inferior members 
of any broader class, it is likely that a rise in long-run income would 
increase the amount spent on children.*
’ This is also suggested by another line of reasoning. It is known that SA:,n, =  i, where is the fraction of income spent on the ith commodity, and n. is the income
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For almost all other consumer durables, such as cars, houses, or 
refrigerators, families purchase more units as well as better quality units 
at higher income levels, with the quantity income elasticity usually being 
small compared to the quality elasticity.* * If expenditures on children 
responded in a similar way, most of the increased expenditures on children 
would consist of an increase in the quality of children. Economic theory 
does not guarantee that the quantity of children would increase at all, 
although a decrease in quantity would be an exception to the usual casé. 
Thus an increase in income should increase both the quantity and quality 
of children, but the quantity elasticity should be small compared to the 
quality elasticity.
Malthus, on the other hand, concluded that an increase in income 

would lead to a relatively large increase in family size. His argument 
has two major components. First, an increase in income would cause a 
decline in child mortality, enabling more children to survive childhood. 
If a decrease in births did not offset the decrease in child mortality, the 
number of children in the average family would increase. His second 
argument is less mechanical and takes greater account of motivation. An 
increase in income increases fertility by inducing people to marry earlier 
and abstain less while married.
My analysis has generalized that of Malthus by relating the quantity 

of children to the quality of children and by permitting small (even 
negative) quantity income elasticities as well as large ones. My conclusion 
that in modern society the quantity elasticity is probably positive but 
small differs from his for the following reasons. First, child mortality has 
fallen so low that the ordinary changes in income have little effect on 
the number of survivors out of a given birth cohort. Moreover, it is 
doubtful that even a large decline in child mortality would have much 
effect on family size, for parents are primarily interested in survivors, not 
in births per se. Therefore, a decline in child mortality would induce a 
corresponding decline in births.® Second, births can now be controlled 
without abstinence and this has greatly reduced the psychic costs of birth

ANALYSIS OF POPULATION CHANCE

elasticity of the amount spent on the ith commodity. Other things the same, the larger is, the less likely it is that n, is cither very small or very large. In particular, the less likely it is that is negative. In most families the fraction of income spent on children is quite large and this decreases the likelihood that the income elasticity for children is negative.* Chow estimated the total income elasticity for automobiles at about -j-2. Cf. G. C. Chow, Demand for Automobiles in the United States ̂ North Holland Publishing Co., Amstcr« dam, 1957; however, the quantity elasticity is only about +0.31. Cf. Federal Reserve 
Bulletin̂ August, 1956, p. 820. ̂This will be discussed more fully in a future publication.
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control. “Human nature” no longer guarantees that a growth in income 
appreciably above the subsistence level results in a large inadvertent 
increase in fertility.
COST
In principle the net cost of children can be easily computed. It equals 

the present value of expected outlays plus the imputed value of the 
parents’ services, minus the present value of the expected money return 
plus the imputed value of the child’s services. If net costs were positive, 
children would be on balance a consumer durable and it would be 
necessary to assume that psychic income or utility was received from 
them. If net costs were negative, children would be a producer durable 
and pecuniary income would be received from them. Children of many 
qualities are usually available, and the quality selected by any family is 
determined by tastes, income, and price. For most families in recent 
years the net expenditure on children has been very large.*
Real incomes per capita in the United States have increased more than 

threefold in the last too years, which must have increased the net expen
diture on children. It is possible that in the mid-nineteenth century 
children were a net producer’s good, providing rather than using income. 
However, the marginal cost of children must have been positive in families 
receiving marginal psychic income from children; otherwise, they would 
have had additional children. Even in 1850, the typical family in the 
United States was producing fewer children than was physically possible. 
Some more direct inferences can be drawn from the data on Negro slaves, 
an extreme example of a human producer’s good. These data indicate 
a positive net expenditure on male slaves during their first eighteen years.’ 
Slave raising was profitable because the high price that an eighteen-year- 
old could bring more than offset the net cost during the first eighteen 
years. Presumably, in most families expenditures on white children during 
their first eighteen years were greater than those on slaves. Moreover, 
after eighteen, white children became free agents and could decide
‘ See J. D. Tarver, “Costs of Rearing and Educating Farm Children,” Journal of 

Farm Economics, February, 1956, pp. 144-153, and L. I. Dublin and A. J. Lotka, The 
Money Value of a Man, Ronald Press, 1946, ch. 4. Most studies consider only the costs and returns before age eighteen. It is possible that returns bulk larger than costs at later ages; but because these ages are heavily discounted and because costs are so large before age eighteen, there is little chance that a correction of this bias would substantially reduce the net cost of children.’ See A. H. Conrad and J. R. Meyer, “The Economics of Slavery in the Ante Bellum 
Saulh,” .Journal of Political Economy, April, 1958, p. 108. At an 8 per cent discount rate (about the estimated rate of return on slaves), the present value of the net costs is -|- $35, or about one-third of the present value of gross costs. The data are subject to considerable error and are at best a rough indication of the magnitudes involved.
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whether to keep their income or give it to their parents. The amount 
given to parents may have been larger than the costs before eighteen, 
but it is more likely that costs before eighteen dominated returns after 
eighteen. This conclusion does not imply that monetary returns from 
children were unimportant, and indeed, they are stressed at several points 
in this paper. It does imply, however, that a basic framework which 
treats children as a consumer’s good is relevant not only for the present, 
but also for some time in the past.
A change in the cost of children is a change in the cost of children of 

given quality, perhaps due to a change in the price of food or education. 
It is well to dwell a little on this definition for it is widely misunderstood. 
One would not say that the price of cars has risen over time merely 
because more people now buy Cadillacs and other expensive cars. A 
change in price has to be estimated from indexes of the price of a given 
quality. Secular changes in real income and other variables have induced 
a secular increase in expenditures on children, often interpreted as a rbe 
in the cost of children. The cost of children may well have risen (see 
pp, 227-28) but the increase in expenditure on children is no 
evidence of such rise since the quality of children has risen. Today 
children are better fed, housed, and clothed, and in increasing numbers 
are sent to nursery schools, camps, high schools, and colleges. For the 
same reason, the price of children to rich parents is the same as that to 
poor parents even though rich parents spend more on children.* The 
rich simply choose higher quality children as well as higher qualities of 
other goods.*
It is sometimes argued that social pressures “force” richer families to
' One qualification is needed because the rich may impute a higher value than the poor to the time spent on children. The same qualification is needed in analyzing the demand for other goods.’ As an example of how prevalent this error is, even among able economists, we refer to a recent discussion by H. Lcibenstein in Economic Backwardness and Economic Growth, John Wiley, 1957, pp. 161-170, He tries to relate cost of children to level of income, arguing, among other things, that “The relation between the value of a child as a contributor to family income and changes in per capita income is fairly clear. As per capita income increases, there is less need to utilize children as sources of income. At the same time the level of education and the general quality of the population implied by a higher income per head mean that more time must be spent on child training, education, and development, and, therefore, less time is available to utilize the child as a productive agent. Therefore, the higher the income, the less the utility to be derived from a prospective child as a productive agent” and “The conventional costs of child maintenance increase as per capita income increases. The style in which a child is maintained depends on the position and income of the parents; therefore, we expect such costs to rise as incomes rise. . . ." {ibid., pp. 163-164.)By trying to relate cost to income Leibenstein confused cost and quality, and succeeded only in inadvertently relating quality to income. His technique would imply that the relative price of almost every group of goods rose over time because the quality chosen
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spend more on children, and that this increases the cost of, children to 
the rich. This higher cost is supposed to explain why richer families have 
fewer children than others and why richer societies have fewer children 
than poorer ones. However, since the cost of different goods is given in 
the market place, social pressures cannot change this, but can only change 
the basket of goods selected. That is, social pressures influence behavior 
by affecting the indifference curve structure, not by affecting costs. To 
put this differently, social pressures may affect the income elasticity of 
demand for children by rich (and poor) families, but not the price elasticity 
of demand. Therefore, the well known negative relationship between cost 
(or price) and quantity purchased cannot explain why richer families 
have had relatively few children. Moreover, nothing in economic analysis 
implies that social pressures would make the quantity income elasticity of 
demand for children negative. Thus my conclusion that the quantity 
income elasticity is relatively small but positive and the quality elasticity 
relatively large is entirely consistent with an analysis which emphasizes 
social pressures.
Suppose there was an equal percentage decline in the price of all 

qualities of children, real income remaining constant. Although economic 
theory suggests that the “amount” of children consumed would increase, 
it does not say whether the amount would increase because of an increase 
in quantity, quality, or both— the last, however, being most likely. It 
also has little to say about the quantitative relationship between price 
and amount. There are no good substitutes for children, but there may 
be many poor ones.*®
rose, an obvious impossibility. This flaw in his procedure greatly weakens his analysu of the secular decline in birth rates.Bernard Okun also applied economic analysis to the population area, and explicitly assumed that the cost of children b higher to rich people because they spend more on children (see A Rational Economic Model Approach to the Birth Rate, Rand Corp. Series, P1458, August, 1958). Hb argument, like Leibenstein’s, would imply that the cost of many (if not most) goods b greater to richer families than to poorer ones. Also see S. H. Coontz, Population Theories and the Economic Interpretation, Routledge, London, «957. Part.u.

Let Jc be the quantity of children, p an expenditure measure of the quality of *,_y an index of other goods, / money income, [/ a utility function, a a parameter shifting the cost of each quality of x by the same percentage, and v the price oly. A consumer maximizes U(x,y, p) subject to the constraint cepx + riy — I. Thb leads to the equilibrium conditions ^  _ i/p _ ̂  'A)
a.p ax IT

The marginal utility from spending a dollar more on the quantity of children must equal the marginal utility from spending a dollar more on their quality.After a draft of thb paper was written I came across an article by H. Theil, ‘‘Qualities, Prices, and Budget Inquiries,” The Review of Economic Studies, xix, pp. 129-147, which
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SUPPLY
By and large, children cannot be purchased on the open market but 

must be produced at home. Most families arc no longer self-sufficient in 
any major commodity other than children. Because children are produced 
at home, each uncertainty in production is transferred into a correspond
ing uncertainty in consumption, even when there is no uncertainty for 
all families taken together. Although parents cannot accurately predict 
the sex, intelligence, and height of their children, the distribution of these 
qualities is relatively constant for the country as a whole. This uncertainty 
makes it necessary to distinguish between actual and expected utility. 
Thus suppose a group of parents received marginal utility equal to U„ 
from a male child and U, from a female child. The expected utility
from an additional child equals EU = PU„ -|- (i — P)Uf ̂ ^ — -
where P, the probability of a male is approximately equal to 1/2. They 
would have additional children whenever the expected utility per dollar 
of expected cost from an additional child were greater than that from 
expenditures elsewhere. The actual utility is either Uf or i/„, which 
differs from EU as long as U, U„. In fact, if U, (or i7„) were negative, 
some parents would receive negative utility.
A second important consequence of uniting consumption and produc

tion is that the number of children available to a family is determined not 
only by its income and prices but also by its ability to produce children. 
One family can desire three children and be unable to produce more 
than two, while another can desire three and be unable to produce fewer 
than five.̂’̂ The average number of live births produced by married 
women in societies with little knowledge of contraception is very high. 
For example, in nineteenth-century Ireland, women marrying at ages 
20-24 averaged more than 8 live births.̂* This suggests that the average 
family more frequently had excess rather than too few children.

treats the interaction of quality and quantity in an elegant manner. Also see, in the same issue, H. S. Houthhakker, “Compensated Changes in Quantities and Qualities Consumed,” pp. 155-164. Theil differentiates equations like {hese and shows that a compensated decrease in the price of a good of given quality must increase either the quantity of goods or the quality, or both.There is some ambiguity in the last part of this sentence since abstinence enables a family to produce as few children as desired. The terms “unplanned,” “excess,” or “unwanted” children refer to children that would not be conceived if there were perfect mechanical control over conception. No children are unplanned in terms of the contraceptive knowledge and techniques actually known.See D. V. Glass and E. Grebenik, The Trend and Pattern of Fertility in Great Britain, Paper of the Royal Commission on Population, Vol. vi, p. 271.
2JE



ECONOMIC ANACrsiS OF FERTILITY 3 i
Relatively efftctive contraceptive techniques have been available for 

at least the last too years, but knowledge of such techniques did not 
spread rapidly. Religious and other objections prevented the rapid 
spread of knowledge that is common to other technological innovations 
in advanced countries. Most families in the nineteenth century, even in 
advanced Western countries, did not have effective contraceptive infor
mation. This information spread slowly Irom upper socio-economic 
groups to lower ones.'̂
Each family tries to come as close as possible to its desired number of 

children. If three children are desired and no more than two are avail
able, two are produced; if three arc desired and no fewer than five are 
available, five are produced. The marginal equilibrium conditions would 
not be satisfied for children but would be satisfied for other goods, so the 
theory of consumer’s choice is not basically affected.̂ * Families with 
excess children consume less of other goods, especially of goods that are 
close substitutes for the quantity of children. Because quality seems like 
a relatively close substitute for quantity, families with excess children 
would spend less on each child than other families with equal income 
and tastes. Accordingly, an increase in contraceptive knowledge would 
raise the quality of children as well as reduce their quantity.

II. An Empirical Application
Having set out the formal analysis and framework suggested by economic 
theory, we now investigate its usefulness in the analysis of fertility 
patterns. It suggests that a rise in income would increase both the 
quality and quantity of children desired; the increase in quality being 
large and the increase in quantity small. The difficulties in separating 
expenditures on children from general family expenditures notwithstand
ing, it is evident that wealthier families and countries spend much more 
per child than do poorer families and countries. The implication with 
respect to quantity is not so readily confirmed by the raw data. Indeed,

For evidence supporting the statements in this paragraph see the definitive work by N. A: Himes, Medical History of Contraception̂ The Wilhams and Wiikins Company, Baltimore, 1936.A consumer maximizes a utility function U = u(xi, . . . (neglecting qualitynconsiderations) subject to the constraints 2 Px̂t —  -*̂1 ̂  where />, is the price
of the I'th commodity, T is money income, and a-̂ refers to children. If the second con- OJ straint were effective, Xi would equal c. Then the consumer would maximize

09
U “ U{£i at,, . . x„) subject only to 2 Pîx = T — p̂ĉ and this gives the usuali = 2marginal conditions for Xf, . . Xf̂.
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most data tend to show a negative relationship between income and 
fertility. This is true of the Census data for 1910, 1940, and 1950, where 
income is represented by father’s occupation, mother’s education, or 
monthly rental; the data from the Indianapolis survey, the data for 
nineteenth century Providence families, and several other studies as well.'® 
It is tempting to conclude from this evidence either that tastes vary 
systematically with income, perhaps being related to relative income, or 
that the number of children is an inferior good. Ultimately, systerfiatic 
variations in tastes may have to be recognized; but for the present it 
seems possible to explain the available data within the framework out
lined in section I, without assuming that the number of children is an 
inferior good. First, it is well to jxjint out that not all the raw evidence 
is one way. In some studies, the curve relating fertility and income 
flattens out and even rises at the higher income classes, while in other 
studies the curve is positive throughout.** Second, tastes are not the only 
variable that may have varied systematically with income, for there is a 
good deal of general evidence that contraceptive knowledge has been 
positively related to income. Himes, in his history of contraception, 
indicates that the upper classes acquired this knowledge relatively early.*’ 
If such knowledge spread gradually from the upper classes to the rest of 
society, fertility differentials between classes should have first increased 
and then narrowed. This was clearly the pattern in England and was 
probably the pattern in the United States.*®
Such evidence does little more than suggest that differential knowledge 

of contraceptive techniques might explain the negative relationship 
between fertility and income. Fortunately, the Indianapolis survey 
makes it possible, at least for 1941, to assess its quantitative importance. 
Table i presents some data from this study. In column (i) the native- 
white Protestant couples in the sample are classified by the husband’s 
income, and column (2) gives the number of children born per too 
couples in each income class. The lowest income class was most fertile 
(2.3 children per couple) and a relatively high class least fertile (1.5

U.S. Bureau of the Census, Census of Popujation, 1940; Differential Fertility igto 
and iĝo, Government Printing Office, Washington, 1945; U.S. Bureau of the Census, Census of Population, 1950; Fertility, Government Printing Office, Washington, 1955; 
Social and Psychological Factors Affecting Fertility, by P. K. Whelpton and C. V. Kiser, eds., Milbank Memorial Fund, 1951; A. J. Jaffc, “Differential Fertility in the White Population in Early America," Journal of Heredity, August, 1940, pp. 407-411.K. A. Edin and E. P. Hutchinson, Studies of Differential Fertility, London, 1935; W. H. Banks, “Differential Fertility in Madison County, New York, 1865,” Milbank 
Memorial Fund Quarterly, Vol. 33, April, 1955, pp. 161-186.Himes, op. cit.*• Sec the papers by C. V. Kiser and G. Z. Johnson in this volume.
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children per couple), but the highest class averaged slightly mpre children 
than the next highest. This relationship between economic level and 
fertility was about the same as that shown by the 1940 Census.** Sterility 
did not vary systematically with income, so column (3), which is restricted 
to relatively fecund families, differs only slightly from column (2).

TABLE I
Children Ever Bom per 100 Couples in Indianapolis Classified by Husband’s Income and Planning Status (native-white Protestants)

Income
(I)

All
Couples
(2)

Relatively
Fecund
(3)

Number
and
Spacing
Planners
(4)

All
Planners
(5)

Desires of 
Relatively 
Fecund 
(6)

$3,000-1- 159 180 ■49 ■75 17’
2,000-2,999 149 176 182 I6I 170
1,600-1,999 163 ■94 91 126 ■53
1,200-1,599 i8g 229 97 ■44 ■75
1,200 and less 227 266 68 146 ■93

Source: Social and Psychological Factors Affecting Fertility, P. K. Whelpton and C. V. Kiser, eds., N.Y., Milbank Memorial Fund, 1951, Vol. 2, part 9. Columns (2) and (3) from Table 4; columns (4) and (5) computed from Figure 8; column (6) computed from Figures 8 and 21.
It is well known that rich families use contraception earlier and more 

frequently than poor families. It has been difficult to determine whether 
poor families are ignorant of contraceptive methods or whether they 
desire more children than richer ones. The Indianapolis survey tried to 
separate ignorance from tastes by classifying couples not only by use of 
contraception but also by control over births. Column (4) gives the 
average number of children for “number and spacing planning” couples, 
including only couples who had planned all their children. A positive 
pattern now emerges, with the richest families averaging more than twice 
as many children as the poorest families. The income elasticity is about 
+ 0.42. Column (5) presents data for “number planned” couples, 
including all couples that planned their last child. These data also show 
a positive pattern, with an elasticity of 4-0.09, lower than that for number 
and spacing planners.
Fecund couples having excess children were asked questions about the ̂  

number of such children. Column (6) uses this information and that in ̂  
column (5) to relate income to the number of children desired by all
*’ Whelpton and Kiser, eds., op. cit., Vol. 2, p. 364.
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fecund couples. The elasticity is negative, being about — 0.07.'“® After 
an intensive study, however. Potter found evidence that the number of 
desired children was overestimated; his own estimates of desired fertility 
show a positive relationship with income.*’- Thus evidence from the 
Indianapolis survey indicates that differential knowledge of contraception 
does convert a positive relation between income and desired fertility into 
a negative relation between income and actual fertility.**
Several other surveys provide information on desired fertility. For 

example, in ¡954 a group at Michigan asked Detroit area families; “In 
your opinion what would be the ideal number of children for a young 
couple to have, if their standard of living is about like yours?” There 
was a distinct positive relationship between the ideal number of children 
and income of the family head.**
If knowledge of contraceptive techniques did not vary with income, 

the relation between actual fertility and income would equal that between 
desired fertility and income. Contraceptive knowledge is said to be 
diffused among all income classes in Stockholm, and the fertility of 
Stockholm families from 1917-1930 was positively related to income.** 
Contraceptive knowledge was said to be very primitive in all income

ANALYSIS OF POPULATION CHANGE

These elasticities arc estimates of the slope of the regression of the logarithm of fertility on the logarithm of income. The mean of the open end income class is assumed to be $4,000, and the mean of the other classes is assumed to be at their mid-points.R. G. Potter, The Influence of Frimary Groups on Fertilitŷ unpublished Ph.D. dissertation, Department of Social Relations, Harvard University, 1955, Appendix A, pp. 277-304.This conclusion must be qualified to allow for the possibility that tastes and costs also varied with income. Since all couples lived in the same city the cost of children was presumably the same. Age, religion, color, and nativity were held constant in an attempt to limit the systematic variation in tastes. Education did vary with income, but for number and spacing planners it was possible to separate the effect of income from the effect of education. The simple correlation coefficient between fertility and income is ff-0.24 and between fertility and education -f 0.17, with both significant at the i percent level. The partial correlation coefficient between fertility and income, holding education constant is +0.23, about the same as the simple coefficient, and is also significant at the I per cent level. The partial correlation between fertility and education is only -+-0.04, not significant even at the 10 per cent level, (For these correlations see Whelpton and Kiser, eds., op. dh, Vol. 3.) Holding education constant has little effect on the relationship between income and fertility.See R. Freedman, D. Goldberg, and H. Sharp, “ ‘Ideals’ about Family Size in the Detroit Metropolitan Area, 1954,” Milbank Memorial*Fund Quarterly, Vol. 33, April, 1955, pp. 187-197. An earlier .survey asked about the ideal family size for the average American couple, and found a negative relationship between ideal size and income of the head. But ideal size should be related to the income assumed by a respondent, rather than to his own income; and there is no way to do this. R. G. Potter has criticized both surveys because of their tendency to show larger idea! than realized families. See his “A Critique of the Glass-Grcbenik Model for Indirectly Estimating Desired Family Size,” Population 
Studies, March, 1956, pp. 251-270. It is not possible to determine whether this bias is systematically related to income.** See Edin and Hutchinson, op. cil.
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classes of prewar China, and a positive relation between fertility and 
income also seemed to prevail there.** Graduates in the same college 
class are probably relatively homogeneous in contraceptive knowledge 
and values as well as in formal education. I have the impression that 
income and fertility of these graduates tend to be positively related, but 
I have been able to examine only one sample. Some graduates from 
Harvard and Yale were classified by occupation and “degree of success.” 
Within each occupation, the more successful graduates usually had more 
children.**
Information has been obtained on the family income, education, 

earners, and dependent children of a sample of the subscribers to Con
sumers Union.** This sample is particularly valuable for our purposes 
since it primarily consists of families with a keen interest in rational, 
informed consumption. If my analysis is at all relevant, fertility and 
income should be more positively related in this group than in the U.S. 
population as a whole. Table 2 presents the average number of dependent

TABLE 2
Average Number of Dependent Children for Single Earner Families with Head Age 35-44 in a Sample of Subscribers to Consumers Union, April, 1958

Income Class

Average Humber of Dependent Children by 
Education Class of Head

High Scho»l Graduate or Less SomeCollege
Graduate of Four Year College GraduateDegree

Îss than $3,000 2.43 I .61 2.50 2.17$ 3,000-3,999 2.15 2,47 2.18 2.23
4,000-4,999 2.70 2.40 2.04 2.18
5,000-7,499 2.68 2.73 2.88 2.67
7,500-9,999 2.80 2.94 3.00 303io,o<x)-i4,999 2.89 3 03 3.12 3-23

13,000-24,999 2.85 304 304 3-3 ‘
25,000 and over 3.12 323 3,28 3.60

Source: Unpublished data from consumer purchases study by Thomas Juster at National Bureau of Economic Research.
** See H. D. Lamson, “Differential Reproductivity in China,” The Quarterly Review of 

Biolosy, Vol. 10, no. 3, September, 1933, pp. 30O-321. Abstinence, which is equally available to lower and upper classes, is the major form of birth control when contraceptive knowledge is limited.Sec E. Huntington and L. F. WTitney, The Builders of America, New York, Morrow, 
1927, ch. XV. Although they did not clearly define “success,” it appears that income was a major factor in ranking persons within ar> occupation and a less important factor in ranking occupations.This is part of a study by Thomas Juster on buying plans, and I am indebted to him for making the data available to me.
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children for single earner families with the head aged 35~44j each family 
classified by its income and by the education of the head. There is a 
substantial positive relationship between income and children within each 
educational class; education per se has relatively little effect on the 
number of children. The Income elasticity is about 0.09 and 0.14 for 
graduates of a four year college and of a graduate school respectively. 
These data, then, are very consistent with my analysis, and indicate that 
well-informed families do have more children when their income increases.
Contraceptive knowledge in the United States spread rapidly during 

the War, largely fostered by the military in its effort to limit venereal 
disease and illegitimacy. We would expect this to have reduced the 
relative fertility of low income classes, and Census Bureau studies in 1952 
and 1957 confirm this expectation. Table 3 presents the data for urban 
and rural nonfarm families for 1952 and all families for 1957 with column 
(i) giving husband’s income, column (2) the age-standardized number

ANALYSIS OF POPULATION CHANGE

TABLE 3
Fertility by Husband’s Income

Husband's Income
(I)

Children Under 
5 per 100 
Married Men

20-59(age standardized)
' (2)

Children Bom 
per 100 Wives 
¡5-44 Tears Old (age standardized)

(3)

Children Born 
per 100 Wives 
over 45
(4)

Part i: In Urban and Rural Nonfarm Areas in the United States in 1952
%̂ 000 + 53 189 1946,000-6,999 52 188 210
5.000-5,999 50 188 210
4,000-4.999 52 177 217
3,000-3,999 52 184 240
2,000-2,999 5' 189 256
1,000-1,999 40 181 279
1,000 and less 40 211 334

Part n: For the United States in 1957
$7,000-b — 216 213
5,000-6,999 — « 220 230
4,000-4,999 — 221 240
3,000-3,999 — 236 279
2,000-2,999 — 247 3041,000-1,999 — 289 34'
1,000 and less — — 383

Source i. U.S. Bureau of the Census, Current Population Reports, Wash., Government Printing Office, 1953, no. 46, p, 20.II. U.S. Bureau of the Census, Current Population Reports, Wash., Government Printing Office, 1958, no. 84, p. 12.
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of children under 5 per 100 men aged 20 to 59, column (3) the age- 
standardized number of children ever born per too wives aged 15 to 44, 
and column (4) the number ever born per 100 wives aged 45 and older. 
Columns (2) and (3) deal primarily with childbearing since 1940 and 
show a much weaker negative relationship between fertility and income 
than does column (4), which deals primarily with childbearing before 
1940.
The relationship between fertility and income can be investigated not 

only with cross-sectional income differences but also with time series 
differences. Cyclical fluctuations in income have regularly occurred in 
Western nations, and, if our analysis is correct, a change in income would 
induce a change in fertility in the same direction. For our purpose 
cyclical fluctuations in fertility can be measured by the cyclical fluctua
tions in births (although see p. 227). Some earlier studies presented 
evidence that births do conform positively to the business cycle, even 
when adjusted for fluctuations in the marriage rate.**
I have related some annual figures since 1920 on first and higher order 

birth rates— brought forward one year— to the National Bureau annual 
business cycle dates. Column (3) of Table 4 gives the percentage change 
per year in first and higher order birth rates from the beginning of one 
phase to the beginning of the next phase. The strong secular decline in 
births before World War II makes most of these entries negative before 
that time and hence obscures the effect of cyclical fluctuations in economic 
conditions. If economic conditions affected births they should have 
declined more rapidly (or risen less rapidly) during a downswing than 
during an upswing. This can be detected from the first differences of the 
entries in column (3), which are shown in column (4). Aside from the 
wartime period, 1938-1948, second and higher order births conform 
perfectly in direction to the reference dates and first births conform 
almost as well. So reference cycle analysis strongly indicates that business 
conditions affect birth rates. This effect is not entirely dependent on 
cyclical fluctuations in the marriage rate since second and higher order 
births conform exceedingly well.
The next step is to relate the magnitude of the movement in births to 

that in general business, and to compare this with corresponding figures 
for other consumer durables. Time series giving net national product and 
purchases of consumer durables were analyzed in the same way as birth

4** V. L. Galbraith and D. S. Thomas, “Birth Rates and the Interwar Business Cycles/* and D. Kirk, “The Relation of Employment Levels to Births in Germany/* both in 
Demographic Analysis, Spenglcr and O. D. Duncan, cds.. Free Press, Glencoe, 1956.
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TABLE 4

Reference Cycle Pattern of Birth Rates for U.S. Since 1920

FIRST BIRTHS
Biri/i RaUs per 1,000 Excess of Annual
Women /5-44 Tears of Percentage Change
Age, Brought Forward Annual Percentage During Business
One Tear at Reference Change During a Expansion Over
Cycle Dateŝ Business Preceding Succeeding

Peak Trough At Peak At Trough Expansion Contraction Contraction Contraction
(0 (3) (3) (4)

REFERENCECYCLE
dates'

1930
192! 39 34 — 12.82

!t}
1933

1934
34 34

0.00
0.00

+ 12.82 i
0.00 1

1926
1927

32
30

-2.94 -6.25
-2.94

-3-3‘ '■ 929
‘932

30
25

0.00
-5-57

+6.25 )
-5-57'937

'938
3' 3‘

4.80
0.00

+ ‘0.37 —4.80
‘944

‘946
29

46
— 1.06

28.33
— 1.06 +29.39

1948
‘949 36 33

— 10.87
-8.33

-39.20
+3-54 1'953 ‘954 34 33

0.76
-2.94

+ 9-09
-3-70 ;¡957 33* 0.00 +2.94 i

HIGHER ORDER BIRTHS
1930

1921
82

78 -4.88
1933

‘924
78

74
0.00

-5-'3
+4-88

-5.13
1926

'927
68

64
-4.05 -5,88

+ 1.08 — 1.83
1939

‘933
60

52
-3.12

-4-45
+2.76

- ‘•33'937
1938

48
47 - ‘ ■53 —2.08

+2.92
-0-55'944

'946
57

67
3.46

8.47
+3-54 + 5-0'

1948
‘949 7‘ 73

Q.98
2.8i -5-49 — 0.17

‘953 84
85

3-77 +0.96
‘954 ** i.ig -2.58

'957 88* 3-53 + 2.34

• Last figure is for 1956.Source: ‘ See National Bureau of Economic Research Standard Reference Dates for Business Cycles,' See Dudley Kirk, Appendix to “The Influence of Business Cycles on Marriage and Birth Rates,” this volume.
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rates were. The figures for birth rates in column (4) of Table 4 and 
corresponding figures for purchases of consumer durables were divided 
by corresponding figures for national product to obtain cyclical income 
elasticities for births and consumer durables. These figures, shown in 
Table 5, are positive for almost all phases, and this indicates that cyclical

TABLE 5
Cyclical Income Elasticities for Births and Consumer Durable Purchases During Reference Cycle Phases

ECONOMIC ANALYSIS OF FERTILITY ‘i  2,

Refaence Cycle 
Phases 

(0

Purchases offirst Higher Order Consumer 
Births Births Durables
(2) (3) (4)

1920-1921 Down o.8i 0.31 2.48
1921-1923 Up 0.00 •58 2.96
1923-1924 Down -'■55 •57 6.63
1924-1926 Up .87 •48 5-26
1926-1927 Down 2-05 •90 4.05
1927-1929 Up •37 .09 t.40
'929-1932 Down •47 •'3 '•5''932-1937 Up .26 •03 1.96
1937-'938 Down - -09 .46 1.38
'938-1944 Up 4.26 •73 9.20
'944-1946 Down 389 •54 5-33
1946-1948 Up - -44 •03 O.I I
'948-1949 Down .88 •09 O.OI
1949-1953 Up •78 •54 ..78
'95.3-1954 Down '■'9 •95 3-23'954-‘957 Up
Simple Average excluding
'938-1948 •56 •42 2.84and negative figures •77 •42 2.84

Source: Birth rates from column (4) of Table 4; similar figures were computed for consumer durable purchases and net national product. The durable figures were from Raymond W. Goldsmith, A Study of Savings in the United States, Vol. i. Tables Q-6 and A-25 for 1920-1949 and from U.S. Dept, of Commerce, Surtuy of Current Business, July, 
1958, Table 2, for 1949-1957. Net National Product figures were from Simon Kuznets, Technical Tables (mimeo), T-5, underlying series in Supplement to Sunvnaty Volume on 
Capital Formation and Financing for 1920-1955 and from U.S. Dept, of Commerce, Survey 0/ 
Current Business, July, 1958, Table 4, for 1955-1957.
changes in births and purchases of consumer durables have been in the 
same direction as those in national output. The cyclical change in first 
births was usually greater than that in higher order births, and both were 
usually less than the change in output. Changes in first and higher order 
births were, however, far from insignificant, averaging 74 and 42 per cent 
of the corresponding change in output.

'J:
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Cyclical changes in births are small compared to those in consumer 
durables. The latter averaged about 2.84 times the change in output, or 
about 4 and 7 times the change in first and higher order births respec
tively. This is consistent with our emphasis on inadequate knowledge 
of birth control; inadequate knowledge seems to explain much but not 
all of the difference between the average cyclical change in higher order 
births and in purchases of durables.*® Some would be explained by the 
fact that the data for children include only fluctuations in numbers, 
while those for durables include both fluctuations in numbers and in 
quality. The rest may be explained by other differences between children 
and consumer durables.
For example, to purchase a consumer durable it is necessary to make 

a down payment with one’s own resources and to finance the remainder 
either with one’s own or with borrowed resources. The economic un
certainty generated by a depression increases the reluctance to use own 
or borrowed resources and induces creditors to raise standards and screen 
applicants more carefully.®® Therefore some purchases of durables would 
be postponed until economic conditions improved. The “purchase” of 
children, however, is less apt to be postponed than the purchase of other 
durables. The initial cost of children (physician and delivery charges, 
nursery furniture, expenses, and so on) is a smaller fraction of its total 
cost than is the initial cost of most other durables because expenditures 
on children are more naturally spread over time. Hence children can be 
“purchased” with a smaller down payment and with less use of borrowed 
funds than can most other durables.
There is still another reason why the “purchase” of children is less apt 

to be postponed. Ceteris paribus, the demand for a good with a lengthy 
construction period is less sensitive to a temporary economic movement 
than the demand for more readily constructed goods, since delivery is 
likely to occur when this movement has passed. The construction and 
delivery period is very short for durables like cars and quite long for
•• An estimate of the desired change in births of planned families can be readily obtained if we assume that the distribution of contraceptive knowledge among U.S. whites is the same as among families in the Indianapolis study, that for planned families the actual change in births equals the desired change, and that for other families the actual change is nil. Then the desired change equals the actual change (averaging 42 per cent of the change in output) divided by the fraction of all births in planned families 

(31 per cent), or about 136 per cent of output. This is about half of the change for consumer durables.For evidence relating credit conditions to cyclical fluctuations in the demand for housing, see J. Guttentag, Some Studies of the Post- World War II Residential Construction and 
Mortgage Markets, unpublished Ph.D. dissertation. Department of Economics, Columbia University, 1958.
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children. It takes about to months on the average to produce a pregnancy 
and this period combined with a nine-month pregnancy period gives a 
total average construction period of nineteen months. This period is 
sufficiently long to reduce the impact on the demand for children of 
temporary movements in income.
There are also some reasons why the “purchase” of children is more 

apt to be postponed. For example, since children cannot be bought and 
sold they are a less “liquid” asset than ordinary durables, and the 
economic uncertainty accompanying a depression would increase the 
community’s preference for liquid a.ssets. A more complete analysis 
would also have to take account of other factors, such as the accelerator 
and the permanent income concept, which may have produced different 
cyclical responses in fertility and consumer durables. Our aim here, 
therefore, is not to present a definitive explanation of the relative cyclical 
movement in fertility but only to suggest that economic analysis can be 
useful in arriving at such an explanation.
Although the data on cyclical movements in fertility appears consistent 

with our analysis, another piece of time series data is in apparent conflict 
with it. Over time per capita incomes in the United States have risen 
while fertility has declined, suggesting a negative relationship between 
income and fertility. Of course, many other variables have changed 
drastically over time and this apparent conflict in the secular movements 
of fertility and income should not be taken too seriously until it can be 
demonstrated that these other changes were not responsible for the 
decline in fertility. Three changes seem especially important; a decline 
in, child mortality; an increase in contraceptive knowledge; and a rise 
in the cost of children.
The number of children in the average completed urban white family 

declined by about 56 per cent from 1870 to 1940. The decline in child 
mortality explains about 14 percentage points or 25 per cent of this 
decline.®' Some evidence already presented indicates that a large secular 
increase in contraceptive knowledge occurred in the United States. It is 
not possible, however, to estimate its magnitude precisely enough to 
compare it to the decline in fertility.
I have emphasized that the increase over time in expenditures on 

children is not evidence that the cost of children has increased since the 
quality of children has also increased. Changes in the relative cost of 
children have to be assessed from indexes of the relative cost of given

Taken from my unpublished paper Growth.” ‘Child Mortality, Fertility, and Population VXr
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quality children. There are several reasons why the relative cost of a 
given quality child may have changed over time. The decline in child 
mortality decreased the cost of a given quality child, although it may 
have only a small effect. The growth of legislation prohibiting child labor 
and requiring education may have raised the cost of children, but largely 
made compulsory only what was being done voluntarily by most parents.®* 
This is another aspect of the increase in quality of children and does not 
imply any increase in their cost. If such legislation raised costs at all, it 
did so primarily for the poorest families since they would be less apt to 
give their children much education. Therefore, legislation may have 
been partly responsible for the narrowing of fertility differentials by income 
class in the last fifty years.®® The movement from farm to urban com
munities raised the average cost of children to the population as a whole 
since it is cheaper to raise children on a farm, but did not appreciably 
affect the cost within urban communities. Because technological advance 
has probably been more rapid in the market place than in the home, the 
imputed cost of time and effort spent on children probably rose, perhaps 
by a substantial amount. This discussion suggests that there was a 
secular rise in the cost of children which also contributed to the secular 
decline in fertility.
Secular changes in educational attainment, religious attachment, dis

crimination against women, and so on, may also have decreased fertility, 
and presumably there were changes other than the growth of income 
which increased fertility. It would take a major study— and even that 
might be inconclusive— to determine whether the factors decreasing 
fertility were sufficiently strong to produce a secular decline in fertility 
in spite of the secular rise in income. At present, it seems that the negative 
correlation between the secular changes in fertility and income is not 
strong evidence against the hypothesis that an increase in income would 
cause an increase in fertility— tastes, costs, and knowledge remaining 
constant.

AMALrSIS OF POPULATION CHANGE

III. Some Further Implications
Section II tries to show that the economic analysis of section I is very 
useful in understanding the effect of income on fertility. This section 
sketches some additional implications. Our understanding of temporal
** See G. J. Stigler, Emptaymgni and Compensation in Education. National Bureau of Economic Research, Occasional Paper 33, 1950, Appendix B.This analysis casts doubt on the view that the sharp decline in British fertility during the 1870’s and i88o’s resulted from the introduction of compulsory education. The decline was greatest in the upper classes which were least affected by this legislation.
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fluctuations in births would be deepened if it were more widely recognized 
that births are “flows” to the “stock” of children, just as new car pur
chases are flows to the stock of cars. Flows are determined not only by 
variables determining stocks, but also by depreciation rates, acceleration, 
savings, and, as shown in our discussion of cyclical movements in births, 
by considerations of timing. The recent work relating births to parity 
shows that demographers as well as economists are beginning to stress 
the interaction between stocks and flows.®* I’his work needs to be 
extended in a systematic fashion.
The discussion in section I made it clear that the quantity and quality 

of children are intimately related. An increase in income or a decline 
in the cost of children would affect both the quantity and quality of 
children, usually increasing both. An increase in contraceptive knowledge 
would also affect both, but would increase quality while decreasing 
quantity. The quality of children is very important in its own right, for 
it determines the education, health, and motivation of the future labor 
force. It is a major contribution of an economic framework to bring out 
the mutual interaction of quantity and quality— an interaction that has 
been neglected all too often in writings both on population and on the 
quality of the labor force.
It is often said that farm families are larger than urban families because 

of a difference in tastes. Since farmers have a comparative cost advantage 
in raising children as well as in raising foodstuffs, they would tend to be 
more fertile even without any difference in tastes. The rural advantage 
may not be the same at all qualities and, indeed, presumably is less at 
higher qualities where child labor and food are less important. Over 
time, rural tis well as urban families have moved to higher quality 
children, and this may have contributed to the narrowing of urban-rural 
fertility differentials in recent decades. The influence of differences in 
the cost of children deserves much more systematic study, for it may partly 
explain not only these urban-rural fertility differences but also the secular 
decline in fertility up to World War II and the apparent secular narrowing 
of fertility differentials among urban economic classes.
In the Western World, birth rates in the early postwar period were 

well above rates of the thirties. In some countries, including the United 
States and Canada, they have remained at about the early postwar level; 
in others, including Great Britain and Sweden, they have drifted down 
to about their 1940 level; in still others, including France, they have

Both economists and demographers found that wartime effects on stocks had important consequences for postwar flows.
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drifted down to a position intermediate between their immediate pre- and 
postwar levels. The analysis in this paper does not readily explain these 
differences, but it does explain why birth rates in all these countries are 
well above levels predicted from their secular trends. The secular 
decline in child mortality and the secular increase in contraceptive 
knowledge were important causes of the secular decline in births. By 
1945 the level of child mortality was so low that little room remained for 
a further improvement. Although contraceptive knowledge was not well 
spread throughout every layer of society, the room for its further improve
ment was also more limited than it had been. With the weakening of 
these forces, much of the steam behind the secular decline in birth rates 
has been removed. Positive forces like the growth in income are now 
opposed hy weaker negative forces, and it is not too surprising that 
fertility has ceased to decline and even has risen in some countries.
Several recent studies of consumption have used a measure of family 

size as an independent variable along with measures of income and 
price.®* This procedure is justifiable if family size were a random variable 
or completely determined by “non-economic” factors.®* If, on the other 
hand, family size were partly determined by economic factors, this 
procedure would result in misleading estimates of the regression coeffi
cients for the other independent variables. Thus, suppose family size 
were positively related to income, and food consumption varied with 
income only because family size did. The regression coefficient between 
food consumption and income, holding family size constant, would be 
zero, an incorrect estimate of the long-run effect of an increase in income 
on food consumption. One would not estimate the effect of income on 
gasoline consumption by finding the regression coefficient between 
gasoline consumption and income, holding the number of cars constant. 
For gasoline consumption might increase with income largely because 
the number of cars does, just as food consumption might increase because 
family size does. This discussion, brief as it is, should be sufficient to 
demonstrate that students of consumption economics need to pay more 
attention to the determinants of family size than they have in the past.

“ Sec, for example, TTheil, op. at., S. J. Praia and H. S. Houthhakker, The Analysis of 
Family Budgets, Cambridge, Cambridge University Press, 1 9 5 5 . Measures of family size 
often include not only the inner core of parents and their children but also other relatives 
living in the same household. My discussion refers only to the inner core; a somewhat 
different discussion is required for “other relatives.”

Frais and Houthhakker appear to believe that family size is determined by non
economic factors when they say “It might be thought that since household size b, in a 
scnse,'a noneconomic factor. . . .” ibid., p. 8 8 .
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IV. Summary

This paper employs an economic framework to analyze the factors 
determining fertility. Children are viewed as a durable good, primarily 
a consumer’s durable, which yields income, primarily psychic income, to 
parents. Fertility is determined by income, child costs, knowledge, 
uncertainty, and tastes. An increase in income and a decline in price 
would increase the demand for children, although it is necessary to 
distinguish between the quantity and quality of children demanded. The 
quality of children is directly related to the amount spent on them.

Each family must produce its own children since children cannot be 
bought or sold in the market place. This is why every uncertainty in the 
production of children (such as their sex) creates a corresponding un
certainty in consumption. It is also why the number of children in a 
family depends not only on its demand but also on its ability to produce 
or supply them. Some families are unable to produce ais many children 
as they desire and some have to produce more than they desire. There
fore, actual fertility may diverge considerably from desired fertility.

I briefly explored some implications of this theory. For example, it 
may largely explain the postwar rise in fertility in Western nations, the 
relatively small cyclical fluctuation in fertility compared to that in other 
durables, some observed relations between the quantity and quality of 
children, and why rural women are more fertile than urban women.

I tested in more detail one important implication, namely that the 
number of children desired is directly related to income. Crude cross- 
sectional data show a negative relationship with income, but the crude 
data do not hold contraceptive knowledge constant. When it is held 
constant, a positive relationship appears. This view is supported by the 
positive correspondence between cyclical movements in income and 
fertility. The secular decline in fertility may also be consistent with a 
positive relationship since the secular decline in child mortality and the 
secular rise in both contraceptive knowledge and child costs could easily 
have offset the secular rise in income.

C O M M E N T
James S. D uesenberry, Harvard University

I. For many years economists have taken variations in rates of popula
tion growth, and in family size, as data which help to explain various econo
mic phenomena but which cannot ‘themselves be explained in terms of 
economic theory. Becker has done us a real service in bringing economic 
analysis to bear on the problem once more. He has not only worked out
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the implications of traditional economic theory for demographic theory 
but has also gone some distance in testing those implications against the 
empirical data.
Becker argues that those couples with sufficient contraceptive knowledge 

to control births have to decide how many children to have. For most 
people, children produce certain satisfactions and have a net cost. In 
those circumstances we expect (with some qualifications) that the number 
of children per family will rise with income just as we expect the number 
of cars or chairs or cubic feet of housing space per family to rise with 
income. But just as in those cases we expect the quality of cars or chairs 
or houses to rise with income as well as the number, we also expect the 
quality of children to rise with income as well as the number. That is, 
we expect the children of the rich to be better housed, fed, and educated 
than those of the poor.
Becker then qualifies the argument by taking into account the fact 

that in some circumstances children may yield their parents a net income 
instead of having a net cost. In that case the theory of investment is 
relevant as well as the theory of consumption. He has brought in a 
number of other considerations which I need not review but which lead 
to only minor qualifications of his main arguments.
After reviewing the implications of economic theory, Becker then faces 

the fact that for many years the raw data on differential fertility have 
shown a fairly strong negative relationship between variations in income 
and variations in numbers of children per family. Moreover, until 
recently the average number of children per completed family has been 
declining although average family income has been rising secularly.
Becker maintains that the negative correlation between income and 

family size is due to the negative association between income and know
ledge of contraceptive methods. I think that most of us would agree that 
differential knowledge does explain a large part of the apparent negative 
relation between income and family size.
The evidence of the Indianapolis study certainly supports that con

clusion. Becker, however, tries to use the study to support his conclusion 
that there should be a positive association between income and family 
size. I must say that the evidence he cites did not strike me as exactly 
overwhelming.
The empirical evidence offers, I would say, rather ambiguous support 

for Becker’s hypothesis. That may be because we have only a limited 
amount of the right kind of data but there are, I think, some reasons for 
thinking that Becker’s theoretical case may not be so open and shut as

A X A L r S I S  O F  P O P U L A T I O N  C H A N G E
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appears. Those reasons have to do with the nature of the “cost” of 
children and with the limitations on the possibility of substitution between 
quantity and quality of children.

II. Becker has taken the occasion to correct the simple-minded who 
fail to distinguish between the cost of children of given quality and 
expenditure per child. Now, of course, it is correct to regard changes in 
prices (or relative prices) of a given quality of a good as changes in the 
cost of that good and changes in amount or quality of the good purchased 
(at a given price schedule) as changes in expenditure not involving 
changes in cost. But not all of those who say that the cost of children rises 
with income are so simple-minded as Becker suggests, though their 
language may not be exact. What Leibenstein, for example, appears to 
mean is that the expenditure per child which the parents consider to be 
necessary rises with income.
Questions of semantics aside, there is an important substantive differ

ence between Becker’s approach and that taken by economists whose 
approach is, if he will excuse the expression, more sociological.
I used to tell my students that the difference between economics and 

sociology is very simple. Economics is all about how people make 
choices. Sociology is all about why they don’t have any choices to make.
Becker assumes that any couple considers itself free to choose any 

combination it wishes of nujnbers of children and expenditure per child 
(prices of particular goods and services being given). I submit that a 
sociologist would take the view that given the educational level, occupa
tion, region, and a few other factors, most couples would consider that 
• they have a very narrow range of choice. To take only one example, I 
suggest that there is no one in the room, not even Becker, who considers 
himself free to choose either two children who go to university or four 
children who stop their education after high school. It may be said that 
that still leaves lots of room for variation, but I think it can be said that 
no one in this room considers seriously having, say, four children who 
attend third-rate colleges at low cost per head or three who attend 
better ones.
For this audience I need not go through the whole routine about roles, 

goals, values, and so on. It will be sufficient to remark that there is no 
area in which the sociological limitations of freedom of choice apply more 
strongly than to behavior in regard to bringing up children.

Effective freedom of choice between quantity and quality of children 
is also limited by more mundane and mechanical considerations. The 
principle of substitution which is at the basis of Becker’s argument
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suggests that if the parents have low quality children, as he puts it, they 
can spend more of their income on something else. Quality of children 
means, in Becker’s terminology, nothing more than expenditure per child 
(with a given price schedule). But in many respects the standard of 
living of the children is mechanically linked to that of the parents. Is it 
possible to have crowded housing conditions for the children and un
crowded conditions for the parents? As the father of four I am in a 
position to answer with an unqualified negative. Children may eat a 
different menu from their parents, but if so, it is because they like peanut- 
butter sandwiches. I could go on but I am sure it’s unnecessary. A  final 
point in this connection is the non-cash cost of improving quality in 
children. Becker has used the term quality as though it were just another 
expression for expenditure at constant prices. But in the more ordinary 
sense of the term, quality has to be bought with time as well as money. 
Most parents think (probably mistakenly) that their children are better 
off if the parents spend time with them. N o w  time can be bought in the 
sense that domestic help and appliances can be bought to free time for 
other things. But even if one had nothing else to do, the marginal 
disutility of Cub Scout and PTA meetings rises rapidly. These non-cash 
costs must certainly be of some importance in determining family size.
Becker will say that this is merely an aspect of the diminishing marginal 

utility of numbers of childreq. He is correct, of course, but the investment 
of time in children is not a matter of individual choice any more than the 
investment of money. The time which parents spend on children is 
largely determined by social conventions. Those conventions differ 
among social classes. Since social class is often associated with income, 
the non-cash costs I have mentioned will influence the apparent relation 
between income and family size in many cross-sections.
Those considerations lead me to the following conclusions: (i) the

effect of income on family size which Becker expects will be greatly 
weakened by the tendency for the standard of living for children to 
advance more or less proportionately with that of the parents, and (2) 
standards of education and of expenditure of time on children will vary 
with social class. Social class in turn will be associated with income but 
not in a unique way. In some societies it may turn out that the “cost” 
of children rises faster than income, in others more slowly.
To put it more generally, economic factors are certainly likely to 

influence the number of children born to those who are able to plan births. 
But I do not fed that we are likely to find out much about their influence 
by simply drawing an analogy between children and durable goods.

A N A L T S I S  O F  P O P U L A T I O N  C H A N C E
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Be r n a r d O k u n , Princeton University
Rupert Vance, in his Presidential address before the Population 

Association of America at Princeton in 1952, prescribed for demographers 
“a good stiff dosage of theory, adequately compounded.”' Gary Becker 
has heeded Vance’s prescription, and in addition has presented us with 
an interesting and challenging paper.
The essence of Becker’s theory of the demand for children can be 

reduced to two propositions. First, as family income increases, parents 
will provide their children with a higher level of living. Second, as 
income increases, parents will probably increase the number of children 
which they demand. M y  comments will strongly concur with the first 
proposition, but will question the second.

In his economic theory, Becker treats children like consumer durables. 
His justification for treating children in this fashion is that, like auto
mobiles, children are a source of utility and require a considerable outlay 
of expenditures. It is then contended that the nature of the demand for 
children is similar to that for automobiles— higher income families 
demand more automobiles and better quality automobiles; similarly, 
they demand more children and spend more per child.

In his analysis, Becker distinguishes two components in the expenditures 
on a child. The first relates to the size and nature of the basket of goods 
and services which the child consumes. The second relates to the prices 
of the goods and services which the child consumes. Expenditures per 
child can change either because of a change in the composition of the 
child’s consumption basket, or because of a change in the prices of the 
.components of the basket. Becker equates the additional utility received 
by the parents resulting from an increase in expenditures of the first 
kind, i.e., expenditures directed toward an improvement in the composi
tion of the basket, with the increase in the “quality” of the child. Such 
expenditures shall be referred to as quality expenditures. Becker defines 
a change in expenditures per child resulting simply from a change in the 
prices of one or more components of the basket, that is, the second kind 
of change, as a change in the “cost” of a child. Thus, in Becker’s frame
work, the concept of a change in the cost of a child is a very narrow one. 
It refers only to a change in expenditures per child, where the child 
continues to consume a fixed basket of goods and services.
A  word of caution is necessary here. Becker has related quality expen

ditures to the amount of utility that children provide for their parents. 
This relation, however, is valid only within a given family unit. One 

' Rupert B. Vance, “Is Theory for Demographers?”, ioria/Forcij, Vol. 3 1 , 1 9 5 2 , p. 1 3 .
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cannot conclude that the family which purchases less for their child derives 
less total utility from him in comparison with the family which purchases 
more. Such a conclusion implies an unwarranted inter-personal com
parison of utility. If the Jones boy is paying for dancing lessons while 
the Smith boy is reading a borrowed copy of Marshall’s Principles, one 
cannot conclude that the Joneses arc deriving more utility than the 
Smiths with regard to these alternative pursuits of their respective sons.

Becker has imputed much theoretical significance to his distinction 
between the concepts of quality expenditures and cost expenditures. For 
example, in his conclusion, it is suggested that a secular increase in the 
“cost” component contributed to a secular decline in fertility. Nothing 
is said about the effect of a secular change in the “quality” component. 
W e  shall return to this point shortly.

Becker’s paper suggests a second distinction between the quality and 
cost components. The cost of a child, which depends on the prices of 
commodities and services, is determined by the market forces of supply 
and demand. Cost, therefore, is not a family decision variable, and is 
independent of family income. O n  the other hand, quality expenditures 
are a family deebion variable and are positively related to income. 
Becker stresses that higher income families have higher quality children 
(spend more per child), and that this is a voluntary decision. According 
to Becker, “The rich simply choose higher quality children.”
Is the quality expenditure component purely a decision variable? Do 

the rich really have a choice? To a large extent, I submit that they do 
not. It is almost impossible to conceive of a child who is raised at a much 
lower level of living than that of his parents. He lives where they live, 
tends to eat what they eat, and in general, as a matter of course, shares 
about the same standard of living that they do, by virtue of his living 
with them. Surely, the child cannot be sent to live in the slums of the 
Lower East Side while his parents dwell in a penthouse on Park Avenue. 
Thus, automatically, when parents raise their own level of living, their 
child’s is also raised, and quality expenditures per child must rise.

When demographers, economists, or anybody, for that matter, speak 
of a decline in the birth rate, they are referring to a decline in the number 
of children born divided by either total population or some component 
of population (for example, women of childbearing age). The total 
number of children born is not weighted by a quality index— every child 
is given a weight of unity. Thus, if we are to turn to economic theory 
for an explanation of the decline in the birth rate, one must argue that 
expenditures (as opposed to “cost”) per child have risen over time. It is
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theoretically irrelevant to distinguish between quality expenditures and 
“cost” expenditures. Becker’s conclusion that an increase in “cost” 
expenditures per child contributed to the decline in the birth rate is 
useful only if he is referring to a decline in the birth rate of children of 
homogeneous quality. But since quality expenditures per child have 
increased over time, this is not the case. Therefore, in explaining birth
rate trends or fertility differences by income, where quality expenditures 
per child vary in a systematic way, although not reflected in the measure
ment of the birth rate, Becker’s distinction between quality and “cost” 
expenditures is not useful. The relevant economic variable is simply 
expenditures per child.

It is for the reasons cited above that I wish to defend Harvey Leiben- 
stein against Becker’s criticism. I might add that I have a vested interest 
in doing so since an argument similar to Leibenstein’s appears in one of 
my own writings.® Becker quotes Leibenstein as follows: “The conven
tional costs of child maintenance increase as per capita income increases. 
The style in which a child is maintained depends on the position and 
income of the parents ; therefore, we expect such costs to rise as incomes 
rise. . . .”®
Although Becker is correct in noting that Leibenstein failed to make 

the statistical distinction between quality and “cost” expenditures, this 
is not the relevant distinction that should be made in a theory of the 
demand for children which attempts to link income and fertility. The 
relevant distinction, if any, is voluntary expenditures versus involuntary 
expenditures. To a large extent, the higher income and social position 
of the family require that it spend more per child. In this sense, a rise in 
income necessarily results in a relative increase in expenditures per child. 
This, economic theory suggests, would have a depressing effect on the 
quantity of children demanded. Consequently, the quantity income 
elasticity of demand for children is quite low. Indeed, for most of the 
income range, the quality income elasticity may be so high that it con
tributes to a negative quantity income elasticity of demand.
O n  the other hand, the quantity income elasticity for consumer 

durables is generally much higher. Several distinctions between children 
and consumer durables account for this. One distinction has already 
been alluded to in the preceding discussion. The quality of a child as a 
function of income is less of a decision variable than, for example, the

* See Bernard Okun, Trends in Birlk Rate's in the United States Since sSyo, The Johns 
Hopkins Press, Baltimore, 1 9 5 8 , pp. 1 7 7 - 1 8 0 .

’ Harvey Leibenstein, Economic Backwardness and Economic Growth, John Wiley, 1 9 5 7 , ^
pp. 1 6 3 - 1 6 4 . OQ
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quality of an automobile. This may tend to cause the quality income 
elasticity of consumer goods to be less than that for children, and this 
would allow a higher quantity income elasticity for consumer goods.

For consumer goods, quantity appears to be a closer substitute for 
quality than in the case of children. Two lower-price cars may be 
considered equivalent to one high-priced car for the high income family. 
But is it just as likely that this family would be indifferent toward having 
two children who are untrained or not well-educated, or having one 
well-educated child? Probably not. In fact some parents may derive 
disutility if their children fall IjcIo w  their quality standards.
Probably a more common occurrence among higher income two-car 

familie.s is that they will own one high-priced car, and also own a lower 
quality second car. Arc they apt to follow a similar policy with regard 
to children— that is, we already have one son who is a Princeton graduate, 
so we can plan to finance our second son only through high school? I 
think not. This unwillingness to diminish the quality of successive 
children tends to diminish the quantity income elasticity of demand for 
children, relative to that for commodities.
For reasons cited above, it is suggested here that unlike the typical case 

for consumer durables, the quantity income elasticity of demand for 
children may well be negative, or if positive, be very low. Briefly restated, 
our main point is that as income increases, quality expenditures per child 
do— and in a large measure must— increase to such an extent that parents 
tend to reduce their demand for children. Note, however, an exception 
to this proposition— in the very high income families, where family size 
tends to be larger than in the middle income families, it seems evident 
that parents can satisfy their quality requirements without having to 
restrict the quantity of children by the same degree as the somewhat 
lower income families.
The weight of the empirical evidence presented at this National 

Bureau conference as well as that of other studies supports the proposition 
that, for most of the income ränge, fertility varies inversely with income. 
Becker contends that these data do not apply to his theory because lower 
income people have inadequate knowledge of birth control. If all families 
had perfect control over family size, Becker contends that the relationship 
would be reversed. In this fashion, he defends the position that the 
quantity income elasticity is positive.

Becker notes correctly that knowledge of birth control is ever-increasing. 
If the quantity income elasticity of the demand for children is positive, 
one would expect the inverse birth-rate diflerentials by income to be

A A ' A L r S / S  O F  P O P U L A T I O N  C H A N G E
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ever-narrowing as birth-control knowledge continuously spreads. While 
a narrowing trend has occurred, it has been far from persistent. For 
example, Clyde Kiser found, in comparing family size and income in the 
United States in 1952 and 1957 that “the apparent enlargement of the 
differentials by income was quite pronounced.”  ̂ This is a finding which 
clearly weakens Becker’s point that differentials in birth-control know
ledge arc the factor accounting for the inverse relation between income 
and family size.
There is also strong evidence to suggest that where social or economic 

forces prevail which tend to diminish the size of family desired, the lack 
of knowledge of modern birth-control techniques is not an obstacle in the 
path of declining family size. For example, according to Wheipton’s 
figures, in the Southern United States, which was largely rural in 1800 
as well as in 1870, the fertility rate declined by more than 50 per cent 
from 1800 to 1870— a period long before modern birth-control methods 
were known.^ A  similar experience occurred in France after 1800. This 
evidence tends to weaken the contention that an improvement in birth- 
control knowledge explained a significant share in the secular decline in 
fertility.

Becker also attempts to support his thesis that income and the demand 
for children are positively related by pointing to the positive conformity 
of the birth rate to fluctuation in the business cycle. I feel that during 
a business cycle, the time period may be too short for parents’ views and 
standards regarding quality of children to change significantly as a result 
of a change in income. During the downswing, parents will strive to 
maintain their standard of living and the quality of their children. Faced 
with this economic pressure, they will postpone having more children. 
During the peak stages, income may be rising faster than child-quality 
standards, and couples can think in terms of having more children 
without encroaching on their accu.stomed level of living and their 
child-quality standards.

The well-known “making-up” theory may partly account for the 
positive association between fluctuations in income and fertility over the 
business cycle. This theory holds that the business cycle mainly affects 
the timing of the arrival of children, but has no or but negligible effect 
on completed family size. For all these reasons, a positive association 
between changes in income and the birth rate over the cycle is readily 
explained, '

* C lyde V . Kiser, “ Differential Fertility in the United States,”  in this volume.
® P. K . Whelpton, Forecasts of the Population of the United States ¡945-^975, Bureau of 

the Census, 1947, p. r6.
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In the long run, however, standards ofliving and child quality standards 
adjust to a secular rise in income. The secular rise in income causes an 
increase in the quality of children, and therefore expenditures per child 
rise. This tends to diminish the quantity of children demanded, and the 
well-known empirical inverse relation between income and the birth rate 
reasserts itself.
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Are Babies Consumer Durables?
A  Critique of the Economic Theory of Reproductive Motivation*

JUDITH B L A K E

Never before have couples been able to control so effectively the number of children they will have. 
Although involuntary factors still affect family size, continuing advances in contraceptive techniques 
make deliberate choice an ever more important determinant of fertility. But what factors determine 
the size of family people will choose One type of answer advanced in recent years by Gary Becker 
views reproductive performance simply as economic behaviour.̂  Couples, he believes, desire 
fewer children when poor, more when rich.

Becker places family-size goals in the framework of economic theory by treating children as 
a consumption good analogous to cars, houses and refrigerators.® For almost all consumer durables, 
he says, there is income elasticity with respect to both quality and quantity. At higher income levels, 
families purchase both better and more units, and quality elasticity is greater than quantity 
elasticity. This framework suggests to him that ‘. . . a rise in income would increase both the quality 
and quantity of children desired . . He does not believe that, according to economic analysis, the 
quantity income elasticity of demand for children can be expected to be negative.® In other words, 
according to Becker, the relationship of family-size desires and income should be positive - the 
more income (that is, the greater the purchasing power) the larger the family desired.

The theory underlying this view merits critical evaluation because this ‘application’ of eco
nomic analysis to demography has implications for both science and poHcy. Scientifically, it is 
hailed by some economists as an illustration of what an economic framework can do for population

* The research discussed is supported by a grant from The Equitable Life Assurance Society to International 
Population and Urban Research, Institute of International Studies, University of California, Berkeley. The author 
washes to thank Kingsley Davis for his advice and criticism, and Valerie Caires, Katherine Carter and Barbara Heyns 
for their assistance in processing the studies involved in this analysis. The report is also indebted to General Research 
Support Grant of the National Institutes of Health (1 5 0 1 -TR-5 4 4 1 0 4 ) for assistance to Statistical Services, School of 
Public Health.

‘ Modern conditions of low infant and child mortality, accompanied by a virtual disappearance of the value of 
children as production goods or as principal sources of security for parents, have eradicated some of the most cogent 
reasons for having large families. For a discussion of changing family-size motives in the framework of utilities and 
costs, see Harvey Leibenstein, Economic Backwardness and Economic Growth (New York, 1 9 5 7 ), Chapter 1 0 . A 
discussion of the small family goal in the context of modern familial and extra-familial roles and statuses may be 
found in Judith Blake, ‘Demographic science and the redirection of population policy’, in Mendel Shêps and Jeanne 
Clare Ridley (eds.). Public Health and Population Change (Pittsburgh, 1 9 6 5 ), pp. 4 1 -6 9 .

* Gary Becker, ‘An economic analysis of fertility’, in National Bureau of Economic Research, Demographic and 
Economic Chatige in Developed Countries (Princeton, i 9 6 0 ), pp. 2 0 9 —2 4 0 .

’ /tid., pp. 2 1 0 - 2 1 1 .
* Ibid., p. 2 1 7 .
® Ibid., p, 2 1 5 .
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studies. For example, in his presidential address before the American Economic Association, 
Spengler speaks of Becker’s work as a ‘notable contribution’ to the economic analysis of fertility. 
Spengler sketches further how elaborations of Becker’s thesis, using the consumer durables 
analogy, ‘should be able to explain changes in gross reproduaion’.® Demographers have been 
more cautious in their admiration, but their reticence has been based on lack of evidence for 
the thesis rather than on theoretical grounds.’ With regard to policy, the thesis implies that the 
long-existing but nevertheless unfortunate pattern of differential fertility whereby the poor have 
more children and the rich have fewer - a pattern still found in the United States - will be 
reversed if only everyone has ‘access’ to contraception. Since this notion is one of the planks in 
the platform for large-scale, publicly supported family-planning programmes, considerable 
interest attaches to whether the actualization of family-size preferences wiU, in fact, be likely 
to transpose the present inverse relation of family size and finances. If Becker is wrong, if the 
inverse relation of family size and income is not because of lack of contraception among the poor, 
but is also due to the desire for larger families among them, then a costly family-planning 
programme based on assumptions such as he advances will not change the pattern of differential 
fertility. In fact, if one takes into account the attention to sub-fertility and infertility given by such 
programmes, the change in average family size among the poor may not be very great.®

In evaluating the Becker thesis as an example of economic reasoning about reproductive 
behaviour, we shall endeavour to answer two questions. First, do empirical data support the thesis 
of a positive relation between family-size desires and income in modern societies ? And, second, 
if not, why not ? - what fallacies and omissions inhere in this type of analysis as applied to 
reproductive motivation ?

6 JUDITH BLAKE

E V ID E N C E  C O N C E R N IN G  IN C O M E  A N D  F A .M IL Y - S IZ E  D E S IR E S  

Becker is aware that the preponderance of data on actual family size in relation to income suggests 
that the quantity income elasticity of ‘demand’ for children is negative.® Nonetheless, he tries to 
discount the inverse association between family size and purchasing power by arguing that the

‘ Joseph J. Spengler, ‘The economist and the population question’, American Economic Reviezc, 5 6  (March 1 9 6 6 ), 
p. 1 4 . Spengler’s enthusiasm is not shared by James Duesenberry, an economist specializing in problems of consumer 
behaviour. See Duesenberry’s discussion of Becker’s approach in the same volume as the Becker article, op. cit., 
pp. 2 3 1 - 2 3 4 .

’ Demographers recognize that Becker’s thesis is an elaboration of the notion long held in demographic thinking 
that income and family size will be positively related when everyone has access to contraception. See, for example, 
Amos Hawley, Human Ecology (New York, 1 9 5 0 ), pp. 1 1 8 - 1 1 9 . Ronald Freedman has gone so far as to suggest that 
perhaps the expectations themselves may be misguided. See, in particular, Clyde V. Kiser (ed.). Research in Family 
Planning (Princeton, 1 9 6 2 ), pp. 2 2 1 - 2 2 3 . ’

* For more detailed discussion of this point, see Judith Blake, op. cit., and Kingsley Davis, ‘Population policy; 
Will current programs succeed?’. Science 1 5 8 , 1 9 6 7 , pp. 7 3 0 -7 3 9 .

• Even where there sometimes seems to be a genuine change in the usually inverse relationship between family 
size and income, one typically finds that the apparently positive relation is due to some spurious factor, to some 
short-run happening, or to involuntary factors affecting fertility (the influence of which do not, of course, bear on a 
thesis concerning family-size desires). For example, in the United States, the simple measure of controlling for age 
rids one of the suggestion that family size may be higher where the husband has more income. An additional control 
for such a particularistically related variable as being Catholic or not is similarly helpful. See P. K. Whelpton,
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intervening variable in this case is access to contraception. Greater access gives wealthier people 
more control than poorer people over the ‘supply’ of children. In his words, ‘If knowledge of 
contraceptive techniques did not vary with income, the relation between actual fertility and income 
would equal that between desired fertility and income.^“

It is clear that he assumes, without direct evidence, that wealthy people desire more children 
than do poorer ones. Not using direct data on reproductive preferences themselves, his only 
evidence for this assumption is the actual fertility of populations in which the contraceptive factor 
has been ‘equalized’.

But such indirect reasoning is dubious because it is difficult to think of‘equalizing’ contracep
tive knowledge and practice apart from reproductive motivation itself - a point to be discussed 
later. In the meantime, even if we accept Becker’s idea, we would still expect him to give systematic 
attention to populations where contraception has been ‘equalized’. His actual procedure is more 
casual. He simply points out that there are exceptions to the inverse relation of family size and 
income, stating that ‘not all evidence is one way.’̂  ̂When we examine the few instances in which he 
claims that contraception has been ‘equalized’, we find that the positivée relationships between 
family size and income, on which he lays such stress, result either from sample biases that he 
ignores, or from factors quite irrelevant to his analogy of children to consumer durables.’̂ To show 
this, let us scrutinize the principal studies he mentions.

The Indianapolis Study. One case he cites is a special group in the Indianapolis Study-a 
sub-sample of couples all of whose children were ‘number and spacing planned’.̂® Since the fertility
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Arthur A. Campbell, and John E. Patterson, Fertility and Family Planning in the United States (Princeton, 1 9 6 6 ), 
pp. 1 0 2 - 1 0 4 . Data from the i 9 6 0  census on number of children ever born per 1 ,0 0 0  white wives of completed 
fertility who had born children show an inverse relation with husband’s income up to the highest income class, where 
there is a rise of, at most, one-tenth of a chiid. It is not possible, however, to eliminate the effect of the fertility of 
upper-income Catholics from the data. See U.S. Bureau of the Census, U.S. Census of Population: ip6o. Subject 
Reports. IPomen by Number of Children Ever Born. Final Report PC {2)-gA, (Washington, D.C., 1 9 6 4 ), Table 3 7 . 
Recent data for European countries have been discussed in a previous paper: Blake, ‘Demographic science and the 
redirection of population policy’, loc. cit. In that paper the thesis was advanced that recent European differentials 
(some of which may be positive) are not the result of some different motivational pattern in Europe, but of the 
different recovery rates among social classes as they movea out of the trauma of depression and war. It seems hazar
dous to regard differential European fertility of the past 2 5  years as if it represented the denouement of a long-run 
trend. It is particularly hazardous to interpret it entirely as the result of voluntary factors with respect to fertility, 
when one knows that there were, as well, changing marriage patterns and gross differences in health, medical care, 
nutrition and the like. To generalize from European fertility during depression and ravaging war makes as much 
sense as generalizing from the demographic situation during the plague. An analysis of recent European fertility 
differentials is currently being prepared by the author. ,

Becker, op. cit., p. 2 2 0 .
Ibid., p. 2 1 8 .
The only direct data on family-size desires cited by Becker come from a Detroit area survey in which it is 

generally recognized that the wording of the question asked may well have induced lower-income respondents to 
lower their ideals. See Ronald Freedman, David Goldberg and Harry Sharp, ‘ “Ideals” about family size in the 
Detroit Metropolitan Area: 1 9 5 4 ’, Milbank Aiemorial Fund Quarterly, 3 3  (April 1 9 5 5 ), pp. 1 S7 - 1 9 7 .

See P. K. Whelptoa and Clyde V. Kiser (eds.), IX, ‘Fertility planning and fertility ratio by socio-economic 
status’. Social and Psychological Factors Affecting Fertility, Vol. 2 (New York: Milbank Memorial Fund, 1 9 5 0 ), 
PP- 3 5 9 - 4 1 5 -
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of these couples varies directly with the husband’s income, Becker claims that they show what would 
be generally true if contraception were more widely available. However, he overlooks the fact that 
the various income groups are disproportionately represented in the ‘number and spacing planned’ 
category. Any conclusions based on couples in this category are, therefore, based on income classes 
whose probabihtics of being included are very dissimilar. For example, whereas those in the highest 
income categoiy constitute 8%  of the total Indianapolis sample, they are 14%  of the ‘number and 
spacing planned’ group. Those who are in the lowest income class constitute 19%  of the total 
sample, but only 11%  of the ‘number and spacing planned’ group. Moreover, if one looks at the 
fertility-planning status of the various income groups, one finds that efficiency of planning varies 
directly with income. 45%  of the upper-income group have planned their families completely and 
15%  have experienced ‘excess fertility’. The situation is just reversed for the lowest income group- 
16%  have families that are ‘number and spacing planned’ and 42%  have ‘excess fertility’.'̂

This statistical bias might not seem important were it not for the additional fact that being a 
member of the ‘number and spacing planned’ category is not a mysterious attribute unrelated to 
family-size motivation. Planning both the number and spacing of one’s children requires high 
motivation, more so for a poorer person than a richer one. It thus seems likely that poorer people 
in the ‘number and spacing planned’ category will be those who are atypically motivated (for their 
class) to have families of a limited size. This point comes out clearly in the i960 Growth of American 
Families study which does not substantiate the results from the previous Indianapolis Study. 
Among couples with completely planned fenility there are no statistically significant differences 
in the number of births expected or wanted among groups ranked according to husband’s income. 
As the authors suggest, ‘couples who are willing and able to exercise the care needed to control 
fertility so well share certain family-size values that cut across ordinary social and economic class 
lines. It is only within this relatively small group that the extinction of socio-economic differences 
in fertility often predicted for all couples appears to have occurred.

Reproduction in Pre-war China. For additional support, Becker goes to far-away pre-war 
China. On the basis of one article, published in 1933, he notes that contraceptive knowledge in 
China was ‘said to be very primitive in all income classes . . . and a positive relation between 
fertility and income also seemed to prevail. . .’̂® What Becker overlooks is that reproductivity in 
traditional China bore little or no relation to a ‘consumer-durables’ approach to childbearing. 
The traditional Chinese case was a classic instance in which children - especially male children - 
functioned in both an economically and ceremonially productive sense. They were at the opposite 
extreme from ‘consumer durables’. Under such conditions one expects to find a positive relation 
between fertility and income, other things being equal, but for quite different reasons from his. **

** Ibid., p. 3 S4 .
Whclpton, Campbell and Patterson, op. cit., pp. 2 4 0 - 2 4 1 .
Becker, op. cit., p. 2 2 1 . The reference is to Herbert D. Lamson, ‘Differential rcproductivity in China’, Quarterly 

Reviezv of Biology, 1 0  (September 1 9 3 3 ), pp. 3 0 8 - 3 2 1 .
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Even so, if one looks up the one article he cites, one finds that even the statistical regularities 
are open to question^’

Subscribers to a Cotisumers' Union. Becker also utilizes some previously unpublished data on 
‘family income, education, earners, and dependent children of a sample of the subscribers to 
Consumers’ Union’d® This group, he claims, ‘is particularly valuable for our purposes since it 
primarily consists of families with a keen interest in rational, informed consumption. If m y  analysis 
is at all relevant, fertility and income should be more positively related in this group than in the
U.S. population as a whole.

The figures he gives are reproduced in Table i. From them Becker concludes that the ‘income 
elasticity is about 0-09 and 1-14 for graduates of a four-year college and of a graduate school 
respectively. These data, then, are very consistent with m y  analysis, and indicate that well-informed 
families do have more children when their income increases.’̂“

T a b l e  i . Reproduction of Becker's table on average number of dependent children for single-earner 
families with head age 35-44 in a sample of subscribers to Consumers' Union, April 1 5̂8*

ARE BABIES CONSUMER DURABLES? 9

Income class

Average number of dependent children by 
education class of head

High school 
graduate -  

or less
Some
college

Graduate of 
four-year 
college

Graduate
degree

Less than §3 ,0 0 0 2 -4 3 l-6 i 2 * 5 0 2 - 1 7

8 3 ,0 0 0 - 3 ,9 9 9 2 - 1 4 2 - 4 7 2 - i 8 2 - 2 3

4 ,0 0 0 - 4 ,9 9 9 2 - 7 0 2 -4 0 2 - 0 4 2 -lS
5 ,0 0 0-  7 ,4 9 9 2 -6 8 2 -7 3 2 -8 8 2 - 6 7
7 ,5 0 0-  9 ,9 9 9 2 - 8 o 2-94 3 -0 0 3 -0 3

1 0 ,0 0 0 - 1 4 ,9 9 9 2 -8 9 3-03 3 -1 2 3 2 3

1 5 ,0 0 0- 2 4 ,9 9 9 2 -8 5 3-04 3 -0 4 3 - 3 1

2 5 ,0 0 0  and over 3*12 3-23 3 -2 8 3 -6 0

* Reproduced from Becker, loc. cit., p. 2 2 1 .

Lamson’s data on family size were obtained from students who reported on births and child mortality in their 
families. He himself admits that; ‘ It is quite likely that in these families a certain number of miscarriages, stillbirths, 
and abortions have been omitted through failure of the reporting students either to know or to state such facts 
concerning the puerperal history of their mothers’ (pp. 3 0 8- 3 0 9 ). Lamson assumes, however, that these errors are 
randomized over the different groups he is studying. But, this would only' be true if the lower economic groups were 
no more subject to such risks than the upper economic groups. Data such as these cannot take into account the role 
of female infanticide, or the sale of infant girls into prostitution. Moreover, many of the findings are themselves 
highly suspect. For example, the highest fertility of all is found among the higher-educated Christian families, yet 
Lamson does not tell us whether these families were Catholic or not. If many of them were, their behaviour (as 
converts) would include neither contraception nor infanticide. In addition, although Lamson examines concubinage 
in relation to fertility (and finds that concubinal families do not have the highest reproduction), he does not bring 
out that concubinage was concentrated at the upper-income levels. He thus overlooks the fact that upper-income, 
non-Christian families had at their disposal a hedge against wifely infertility or sub-fecundity. The average fertility 
of such families could be kept high through the reproductive services of concubines.

“ Becker, op. cit., p. 2 2 1 .
” Ibid., p. 2 2 1 .

Ibid., p. 2 2 2 .
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However, the data appear to suffer from statistical biases of some importance to his thesis. 
Noteworthy is the question of what makes the children in this sample eligible to be considered 
‘dependent’. Since Becker does not mention this problem, we may assume that dependency relates 
to an age limitation and/or to an economic condition. If dependent children are those under i8 
(or under 21), then the presence or absence of such children in families whose head is aged 35-44 
depends greatly upon when the head married and on the rate at which he formed his family. 
Since heads with lower incomes on the average, will have married and started their families earUer 
than those with higher incomes, the distribution of dependent children by income may well simply 
testify to the later marrying and wider child-spacing habits of individuals with higher incomes.®̂  
That this suspicion is not misplaced is suggested by the strong positive relationship between educa
tion and number of dependent children among those in the middle- and high-income brackets. 
In fact, it turns out that the highest number of dependent children of all is found among those 
with graduate degrees who occupy the $15,000-24,999 and $25,ooo-and-over income brackets! 
If ‘dependency’ is defined economically rather than chronologically, then the positive relationship 
between income and dependent children is doubly enhanced. Not only will the better-off group 
have married later, but they will have been .more likely than individuals with low incomes, to 
tolerate economic dependency among offspring for longer periods of time. For example, the 
outstandingly ‘fertile’ wealthy, graduate-educated cases may simply be instances of families who 
are supporting their children through graduate and medical schools.

Fertility of Stockholm Families. Citing data on Stockholm compiled by Edin and Hutchinson, 
Becker says; ‘Contraceptive knowledge is said to be diffused among all income classes in Stockholm, 
and the fertility of Stockholm families from 1917-1930 was positively related to income.’̂  ̂However, 
if we may judge from the account by David Glass of the Swedish birth-control movement as late 
as 1937, it is most doubtful whether contraceptive information of a modern sort was widely available 
in Sweden during the 1920’s. In fact, even in Stockholm, Glass calls attention to the backwardness 
of the situation and the reluctance to have public discussion of contraception.̂  ̂Hence, the actual 
fertility of Stockholm families of 1917-30 does not seem to be relevant as a basis for conclusions

Actually, of course, early marriage and early childbearing may well exert an independently negative effect on 
future income. See Ronald Freedman and Lolagene Coombs, ‘Childspacing and family economic position’, A?nerican 
Sociological Review, 3 1  (October 1 9 6 6 ), pp. 6 3 1 - 6 4 8 .

The apparent income elasticity of Becker’s Consumers’ Union example is further vitiated by the fact that a 
number of the ‘single-earner’ families may include as a ‘head’ a woman instead of a man. If so, this situation is 
more likely to occur at low-income levels than at high, both because of greater marital instability at lower levels and 
because women’s incomes are lower. Women whose marriages have been dissolved are likely to have fewer children 
than others of their income class, to have had them at younger ages than male heads, and to have a smaller pro^abihty 
of child dependency in an economic sense after the children reach age 1 8 . Furthermore, the inclusion of single-earner 
families alone leaves out families in which the wife may be working. Since the wife is more likely to be working 
among lower than among upper income families, and especially among those where there is a sense of economic 
stringency (perhaps because of the number of children involved), an additional bias is introduced. Finally, it is 
worth noting that in evaluating the magnitude of some of the figures on family size given, one should take into 
account the number of cases (not given by Becker). In the various educational categories at S2 5 ,ooo-and-over for 
1 9 5 8 , the number may well be too small to have any significance.

” Becker, loc. cit., p. 2 2 0 . The data arc from Karl Arvid Edin and Edward P. Hutchinson, Studies of Differential 
Fertility in Sweden (London, 1 9 3 5 ), pp. 6 9 -S7 .

D. V. Glass, Population Policies and Movements (Oxford, 1 9 4 0 ), pp. 3 1 9 - 3 2 2 .
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concerning desired family size. Furthermore, the data are only for marital fertility; they refer to 
births to couples who married during the four-year period 1917-20 and who were still living to
gether in 1930. No account is taken of births prior to marriage. Yet during the period 1919-22, 
for example, 28%  of all live births in Stockholm were illegitimate.̂  ̂No data are available on the 
class distribution of the illegitimate births, but a reasonable assumption would be that they were 
skewed toward the lower-income brackets. If so, this would probably reverse the association between 
fertility and income.̂ *''

Perhaps most disturbing methodologically is the fact that the Stockholm material referred only , 
to families living in the city at two censuses. Those families broken by death and divorce as well 
as those moving out of Stockholm were not included. It seems most likely, therefore, that lower- 
income families who had more than a very small number of children would of necessity move out 
of Stockholm as the family grew, since they could not compete with upper-income families for 
scarce housing. Typically, those poorer families would remain in the city when fertility was very 
low. Finally, it is not at all clear that the ‘consumer durables’ approach is applicable to upper- 
income European (including Swedish) families of more than 40 years ago. Such families were 
widely characterized by inheritance of occupation and by businesses and professional establishments 
based on kinship. If these establishments were to be carried on at aU, they required some attention 
to reproduction regardless of the stringency of housing and so forth at the time.

In sum, the data on income and family size presented by Becker turn out to be either biased 
in favour of his thesis through sampling distortion, or irrelevant by virtue of being cases in which 
children had the status of being production goods rather than simply consumer goods.

Empirical Data on Family-size Preferences
Given the difficulty of estimating differential reproductive preferences from data on actual 

performance, direct evidence on the preferences themselves take on crucial importance in an 
evaluation of Becker’s thesis. He did not utilize such evidence, but, in another paper, I have 
presented data on family-size ideals by income and economic status from 13 poUs and surveys 
in the United States using national samples of the white population. The materials extend over a 
30-year period from 1936 through 1966.“̂

These studies do not confirm Becker’s expectation of a rise in reproductive desires with a rise 
in income. The mean family-size ideals for white men and women are reproduced in Table 2. The

Edin and Hutchinson, op. cit., p. 6 5 . Professor D. V. Glass has kindly called my attention to the fact 
that he himself voiced this criticism of the Stockholm data some 3 2  years ago. Cf, Eugenics Review, 2 7 , 4  
(January, 1 9 3 6 ), pp. 2 9 7 - 3 0 1 . Moreover, as Professor Glass notes in his review, R. A. Fisher made the same 
point when preliminary results of the Edin and Hutchinson work first appeared in 1 9 2 9 , ibid., f>. 3 0 0 .

Becker’s interpretation also takes no account of the historical circumstances. The family as an institution was 
being traumatized in Stockholm at the time due to severe housing shortages. In this type of situation the advantage 
of extra income to obtain the bare necessity of housing for a family was quite considerable. It is notable, too, that 
the overall completed family size of even the largest families was extremely small. The highest average family size 
in the data referred to by Becker was 1-8 5  children (even among the wealthiest and best educated). A situation in 
which all couples experience severe housing difficulties -  a particularistic one for Sweden -  does not seem to be a 
good example of Becker’s thesis, especially when the problem of illegitimacy is overlooked as well.

Judith Blake, ‘Income and reproductive motivation’. Population Studies, 2 1 , 2 (November 1 9 6 7 ), 1 8 5 - 2 0 6 .
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T able 2. M e a n  n u m b e r  o f  c h i l d r e n  c o n s i d e r e d  i d e a l  b y  w h i t e  m a l e s  a n d  f e m a l e s  a c c o r d i n g  t o  e c o n o m i c  

s t a t u s  o r  i n c o m e .  U n i t e d  S t a t e s ,  s e l e c t e d  y e a r s ,  1 ^ 3 6 - 1 ^ 6 6 ^ ^ ^
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Date Age range
Economic or income levels(')

I 2 3 4 Total (A)

Females
1936 21 + 3 ' i 3-0 3'3 3-4 31 (527)
1941 21 + 3-1 3-2 3.3 3-2 (918)
1943 20-34 2-9 2-7 2-8 2'6 27 (2 ,379)
1945 21 + 3-4 3-5 3-6 3-5 (1,408)
1947 21 + 3-0 3-2 3-3 3-3 (1,280)
1948 18-25 3-3 31 31 3-0 31 (771)
1948 40-55 3-3 3'3 3-4 3-7 3-4 (859)
1952 21 + 3'3 3-4 3-3 3-3 (893)
1955(3) 18-39 3-3 3-2 3-3 3-5 3-3 (2,579)
1955(^1 18-39 3-5 3-4 3-5 3'7 3-5 (2,579)
1957 21 + 3-3 3-3 3-5 3'4 (586)
1959 214- 3-5 3-5 3 7 3-6 (625)
1960(̂ 1 18-39 3-3 3-3 3'5 3'3 3'4 (2,378)
igeo'") 18-39 3-4 3-5 3-6 3-5 3-5 (2,378)
1963 21 + 3-5 3-4 3-7 3-6 3 5 (638)
1966 21 + 3'4 3-4 3-6 3-6 3-4 (550)

M ales
1936 21 + 3-0 2-9 3-3 3-5 3-1 (1,236)
1941 21 + 3-2 3-1 3-3 3-2 (1,870)
1945 21 + 3'4 3-4 3-7 3-5 (1,221)
1947 21 + 3-2 3-2 3-3 3-2 (1,236)
1948 18-25 2-9 2-9 2-9 2-9 2-9 (791)
1948 40-55 3-2 3-3 3-1 3-2 3-2 (854)
1952 21 + 3-1 3-2 3-4 3-3 (880)
1955(3) 18-39 3 3 3-2 3-1 3-2 3 ' i (1,827)
1955(3) 18-39 3-4 3'3 3-2 3-3 3-2 (1,827)
1957 21 + 3-1 3-2 3-5 3-3 (543)
1959 21 + 3-2 3-5 3-7 3-5 (588)
19601') 18-39 3-3 3-2 3-2 3-0 3-2 (2,191)
1963 21 + 3-2 3-4 3-6 3-8 3-4 (595)
1966 21 + 3-1 3-3 3-3 3-5 3-2 (528)

NOTES : ( l)  All the Gallup polls (dated 1936, 1941, 1945, 1947) 1952) 1957) 1959) 19^3 3tid 1966) asked the following 
question: ‘W hat do you consider is the ideal size of a family -  a husband) wifcj and how many children ?’ 
T he Roper Poll of 1943 asked: ‘How many children would you like to have, if you had your choice ?’, 
and that of 1948: ‘How many children do you think maltes the nicest size fam ily?’ T he Growth of 
American Families Studies of 1955 and i960 inquired concerning the ideal num ber of children for 
‘the average American family’. T he  minimum distribution arises from coding range answers (e.g. ‘two 
to three’) to the lowest figurC) and the maximum distribution from coding them  to the highest figure.

(2) Levels i  to 4 range in order from ‘high’ to ‘low’. For the years 1955) i960, 1963 and 1966 the four 
levels of income for the husband (or the chief wage-earner) are: ( i)  $7,000 and over, (2),S5,ooo to 
^6,999, (3) $3,000 to $4,999, and (4) under $3,000. For the remaining years the categories represent 
qualitative evaluations of the household’s ‘economic status’ by interviewers. In  1943 and 1948 these 
categories are: (1-4) Prosperous, U pper M iddle, Lower Aliddle, and Poor; in 1952, they are (1-2) 
Wealthy and Average-plus, (3) Average, and (4) Poor; and for 1957 and 1959 they are (1-2) Upper,
(3) M iddle, and (4) Lower.

(3) M inim um ideal.
(4) M aximum ideal.
(5) M inim um wanted as stated by wife (results from coding range answers to lowest figure). Question 

asked of wife: ‘How many children does your husband want to have altogether?’
(6) M aximum wanted as stated by wife (results from coding range answers to highest figure). See footnote 

(5) for question asked of wife.
00
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reader can see that there is relatively little variability by economic status. In addition, in so far as 
there is variation, the relationship is inverse or slightly U-shaped. If, moreover, one separates the 
Catholics from the non-Catholics (Tables 3 and 4), the ideals among the latter are either virtually 
identical or inverse among the various economic levels. This is true almost without exception 
among women, and except for the 1955 Growth of American Families Study in which wives 
reported on the number of children their husbands wanted, it is true among men as well. On the 
other hand, when one turns to the Catholics, the relationship of family-size ideals and income is

T able 3. M e a n  n u m b e r  o f  c h i l d r e n  c o n s i d e r e d  i d e a l  b y  w h i t e  C a t h o l i c s ,  b o t h  s e x e s  a c c o r d i n g  t o  e c o n o m i c  

s t a t u s  o r  i n c o m e .  U n i t e d  S t a t e s ,  s e l e c t e d  y e a r s ,  1 9 4 3 - 1 ^ 6 6

i I

Date Age range
Economic or income levels<'>

I 2 3 4 Total (AO

Females
1943 20-34 2-9 3-2 3 0 2-7 3 0 (510)
1948 18-25 3-4 3-6 3 0 3-4 (175)
1948 40-55 3-7 3-6 4 -r 3-8 (144)
1952 21 + 3-7 3-5 3-5 (201)
1955 (2) 18-39 3-7 3-4 3-5 3'5 3-5 (745 )
I955O) 18-39 3-9 3-6 3-6 3-7 3-7 (745)
1957 21 + 3-5 3-5 3-5 3-5 (161)
1959 21 + 3-5 3-8 3-8 3.7 (162)
I96o(») 18-39 3-8 3-6 3-8 3.9 3-7 (650)
I96o<®> 18-39 3-9 3-8 3-9 4-0 3-9 (650)
1963 21-1- 4-2 3-7 4-2 3-9 4-0 (155)
1966 21-1- 3-7 3-7 3-9 3-7 (176)

Males
1948 18-25 3-2 3-2 3-2 3-2 (193)
1948 40-55 4-0 3-8 3-4 y i (136)
1952 2 1 -1~ 3-4 3-4 3-4 (194)
I 955 '‘> 18-39 3-6 3-8 3-3 3-8 3-5 (483)
1955W 18-39 3.9 4 0 3-5 3.9 3-7 (483)
1957 21-t- 3-6 3-0 3 -S 3-4 (129)
1959 21  + 3.7 3-8 3-4 3-6 (151)
I96o(*> 18-39 4-2 3-5 3-8 3-7 3-8 (548)
1963 21 + 3-5 3-8 41 * 3-8 (155)
1966 21 + 3-4 3-6 ♦ * 3-5 (129)

NOTES : ( i)  Levels i to 4 range in  order from ‘high’ to ‘low’. For the years 1955, i960, 1963 and 1966 the four 
levels o f income for the husband (or the chief wage-earner) are: ( i)  87,000 and over, (2) 85,000 to 
§6,999, (3) §3,000 to 84,999, and (4) under S3000. For the remaining years the categories represent 
qualitative evaluations of the household’s ‘economic status’ by interviewers. In  1943 and 1948 these 
categories are; (1-4) Prosperous, U pper M iddle, Lower M iddle, and Poor; in 1952 they^are (1-2) 
Wealthy and Average-plus, (3) Average, and (4) Poor; and for 1957 and 1959 they are (1-2) Upper, 
(3) M iddle, and (4) Lower.

(2) M inim um ideal (results from coding range answers to lowest figure).
(3) Maximum ideal (results from coding range answers to highest figure).
(4) M inim um wanted as stated by wife.
(5) M aximum wanted as stated by wife.

* Fewer than 25 cases. -ii
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frequently U-shaped with upper-income Catholics offering ideals higher than those at the next 
lower level, and sometimes even higher than those at the lowest level.

These results are analysed in detail in the paper mentioned. The principal point of interest 
here is that the relationship predicted by an e c o n o m i c  interpretation of fertility - a rise in family- 
size preferences with rising income - is not actually found unless some powerful pro-natalist, 
«on-economic influence, such as Catholicism, is at work.

T able 4. M e a n  n u m b e r  o f  c h i l d r e n  c o n s i d e r e d  i d e a l  b y  w h i t e  n o n - C a t h o l i c s ,  b o t h  s e x e s ,  a c c o r d i n g  t o  

e c o n o m i c  s t a t u s  o r  i n c o m e ,  U n i t e d  S t a t e s ,  s e l e c t e d  y e a r s ,  1 9 4 3 - 1 ^ 6 6

D a te A g e  ran g e
E co n o m ic  o r  in co m e  levels'*)

I 2 3 4 T o ta l (M )

Females
1943 2 0 -3 4 2-9 2-7 2-7 2-5 2-7 (1 ,869)
1948 18-25 3-0 3 0 3-0 3-0 (499)
1948 4 0 -5 5 3-2 3-4 3-6 3-4 (600)
1952 21 + 3-3 3-3 3-3 3-3 (692)
i 955'"> 1 8-39 3-2 3-1 3-2 3-5 3.3 (1 ,834)
I 955‘’> 1 8-39 3-4 3-3 3-4 3-7 3-4 (1 ,834)
1957 21 + 3-3 3-2 3-5 3-3 (425)
1959 21 + 3-5 3-5 3-6 3-5 (463)
I9 6 o <*> 1 8-39 3-1 3-2 3-3 3-2 3-2 (1 ,728)
i 96o (’i 1 8-39 3-2 3-3 3-5 3-4 3-4 (1 ,728)
1963 21 + 3-3 3.3 3-5 3-5 3-4 (483)
1966 2 1 + 3-2 3-2 3-4 3-7 3.3 (374)

Males
1948 18-25 2-8 2-9 2*8 2-9 (445)
1948 4 0 -5 5 3-2 3-1 3.3 3-2 (499)
1952 21 + 3-1 3-1 3.3 3-2 (686)
I 955<*> 1 8-39 3-2 2-9 3-0 3-0 3-0 ( 1,344)
I 955"> 1 8-39 3.3 3 0 3 0 3-1 3-1 (1 ,344)
1957 2 1 + 3-0 3-3 3-5 3-2 (414)
1959 2 1 + 3-1 3-4 3-8 3-4 (437)
I9 6 o <‘> 18-39 3-0 3-0 3-1 2-9 3-0 (1 ,643)
1963 21 + 3-1 3-2 3-4 3.7 3-3 (440)
1966 21 + 3-0 3-2 3-3 3-4 3-1 (399)

N O T E S : ( i)  Levels i to 4 range in order from ‘high’ to ‘low’. For the years 1955, i960, 1963 and 1966 the four 
levels o f income for the husband (or for the chief wage-earner) are: ( i)  $7,000 and over, (2) $5,000 to 
$6,999, (3) $3,000 to $4,999, and (4) under $3,000. For the remaining years the categories represent 
qualitative evaluations of the household’s ‘economic status’ by interviewers. In  1943 and 1948 these 
categories are: (1-4) Prosperous, U pper M iddle, Lower M iddle, and Poor; in  1952 they are (1-2) 
W ealthy and Average-plus, (3) Average, and (4) Poor; and for 1957 and 1959 they are (1-2) Upper, 
(3) M iddle, and (4) Lower.

(2) M inim um  ideal (results from coding range answers to lowest figure).
(3) M aximum ideal (results from coding range answers to highest figure).
(4) M inim um  u^anted as stated by wife.
(5) M aximum wanted as stated by wife.

•  Fewer than 25 cases.
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ARE BABIES CONSUMER DURABLES? 15
Findings such as these, together with the doubtful status of Becker’s own evidence, lead us to

be sceptical about the power of the economic theory of demand for consumer durables to provide 
demographic insight. Since empirical evidence points the other way, it seems wise to re-examine 
the relevance of the framework itself for the analysis of reproductive motivation.

A CRITIQUE OF THE ECONOMIC FRAMEWORK 
In trying to understand why Becker’s expectations concerning income and family-size desires 
diverge so markedly from the available data, we must bear in mind an overall feature of his 
reasoning. Rather than simply trying to take economic faaors i n t o  a c c o u n t in explaining family- 
size preferences, he has chosen to propoimd a s o l e l y  economic analysis of fertility desires. In doing 
so he has ignored, or specifically attempted to invalidate, well-known sociological determinants of 
reproductive motivation. He thus ends up with a framework to explain non-existent facts, while 
he ignores or attempts to expunge explanations for existing ones.

Becker’s neglect of the social context of reproduction is most evident in four features of his 
analysis: the analogy of children with consumer durables; the concentration on the ‘consuming’ 
as against the ‘producing’ role of parents with respect to children; the misapprehension of child 
costs; and the failure to analyse the utilities involved in having children.

T h e  L i m i t e d  R e l e v a n c e  o f  t h e  C o n s u m e r  D u r a b l e s  A n a l o g y

Why are children like consumer durables ? It is noteworthy that Becker arrives at the analogy 
by a back route. He points out that in modem societies children are no longer what economists 
call a ‘production good’. The net costs of children are no longer negative, but rather are now 
positive. This places children in a residual category, ‘consumption goods’, because, since they are 
not good for production, it is necessary ‘to assume that psychic income or utility is received from 
them’.“

There are numerous reasons, however, for regarding this analogy as implausible and mis
leading. For example, the assumed equivalence of ‘demand’ for consumer durables and ‘desire’ 
for a family of a particular size is unwarranted. ‘Demand’ for consumer durables bears a positive 
relation to income primarily because individuals acquire such goods in the context of direct 
economic constraint. Their acquisitive behaviom is limited by their credit, not by their choice. 
A theory of demand is thus not a theory of desires or wants. This point might not invalidate the 
consumer durables analogy as a model for reproductive analysis, if controls over the acquisition 
of children were as direct and severe as they are in the case of consumer durables. But, even if aU 
unwanted pregnancies were eliminated, there is no direct control over the acquisition of w a t i t e d  

children, as there is over the acquisition of wanted cars, refrigerators and houses. In fact, one

•* Becker, loc. cit., p. 213. Becker says: ‘For most parents, children are a source of psychic income or satisfaction, 
and, in  the economist’s terminology, children would be considered a consumption good’ (p. 210).



must r e c o g n i z e  that the sociology of the family is such that freedom to choose the number of 
children one wishes is sacrosanct. Not only are individuals under strong institutional pressure to 
marry and start a family, but the decision to do so, even in the face of financial difficulties, receives 
widespread moral (and, if necessary, tangible) encouragement. The ‘consumption’ of a family by 
individuals who cannot ‘afford’ one is regarded quite differently from their decision to purchase a 
consumer durable that they cannot afford. In fact, the right to have a family is widely extended to 
individuals who are impaired physically and mentally, as well as financially.̂ ® Consequently, 
unless we presume a ‘means test’ for the acquisition of children analogous to a ‘credit rating’ for 
the acquisition of consumer durables, the analogy betv,'een the demand for consumer durables 
and voluntary family size is far fetched. Clearly, therefore, a major assumption of the economic 
theory of demand for consumer durables does not hold for the acquisition of children.

The analogy also implies that offspring are a means or instrumentality for the ‘consuming’ 
parents.®® Leaving aside for the moment a consideration of the types of goals for which children 
are a means (that is, what it is about children that gives ‘psychic income’ or satisfaction), let us 
ask whether they are instrumentalities in the same sense as other consumer durables ? For instance, 
does the consumer of children have flexibility in arriving at an optimum equilibrium position ? 
Can he engage in a dynamic reshuffling of his consumption behaviour so as to maximize his well
being by equalizing the marginal utilities per dollar that he spends on each item of consumption ? 
Such an assumption of freedom to change the items one consumes - an assumption that underlies 
the economic theory of demand for consumer durables - is sociologically absurd when applied to 
children. At best, parents can only anticipate, not re-arrange, their equilibrium position with respect 
to offspring. But anticipation is highly unreliable, because there are many more uncertainties 
involved in the acquisition of children than in the purchase of ready-made and visible products. 
If the parents miscalculate and find that the marginal utility they actually derive from an additional 
child is less than they would have had from an expenditure on something else, they cannot, 
normally, adjust the situation. Since couples know about the normative irrevocability of becoming 
parents, this fact must be assumed to enter into their reproductive decisions. If such an assump
tion is granted, the model of their decision-making process with respect to children is substantially 
different from that relating to consumer durables.

What about the consumer’s ‘sovereignty’ in choosing the initial quality and type of the item 
he is purchasing ? With respect to consumer durables, he can avail himself of a market and choose

i6 Judith DlakE

”  One of the ideological bases of modern social and economic welfare policies is precisely that one does not question 
the validity of ‘family values’, one simply tries to maximize everyone’s ability to achieve those family goals that exist. 
T hus, one should not question the ‘right’ of individuals to have more children than they can afford, nor should 
economic help to such individuals be made contingent on their demonstrated willingness to stop having children. 
Economic considerations are supposed to be subordinated to familial ones. Persons who have had more children than 
they can manage financially are referred to euphemistically as ‘unfortunate’. In  this sense, a m odem  welfare society 
takes up economically where the extended kinship system left off. See Kingsley Davis, ‘Some demographic .".spects 
of poverty in the U nited S tates’, in M argaret S. G ordon (ed.). Poverty in America, (San Francisco, 1965), 
PP- 299- 3 I9 .

For a discussion of motivational aspects of the desire for consumption goods, see James S. Duesenberry, Income, 
Saving and the Theory of Consumer Behavior (Cambridge, Mass., 1959), Chapters II and III, pp. 6-46.



among visible products whose qualities he can, with some rational effort, ascertain. But the 
acquisition of children of a particular quality or type is, for any individual parent, beyond his 
control and quite unpredictable. The potential consumer is thus by way of acquiring an item that 
he can only h o p e  will bring whatever utilities he seeks, but which actually may turn out to have 
biological defects or other qualities that he finds unattractive.

Finally, we may ask whether the consuming parent has relatively free use (or abuse) of this 
means ? Can the means be overworked, allowed to fall into disrepair, become a victim of repeated 
accidents through the owner’s negligence ? Obviously not. Parents do not ‘own’ children, and, as 
guardians, they are legally required to keep them in minimum repair, not to abuse them physically 
or mentally, or, through negligence, allow them to be victimized by accidental violence and the like.

When one takes these factors into account, one realizes that children are not merely a means 
for consuming parents - like cars or refrigerators - but rather that their existence obliges parents 
to accept many onerous conditions and restrictions. Some of these are biological and some are 
sociological, but all place children at a far remove from monetarily acquired, readily disposable, 
and normatively indifferent ‘consumer durables’.

In sum, although the demand for consumer durables is pegged to purchasing power, the 
‘demand’ for children is not under such monetary control. In fact, by creating public support for 
the dominance of family ‘values’ over economic rationality, reproductive and social institutions 
are geared to p r e v e n t economic factors from inhibiting reproduction. When one takes into account 
as well that the d e s i r e  for children will be influenced, among other things, by the social and 
biological constraints surrounding their acquisition and their ‘use’ - constraints that may be 
independent of income or may vary positively with it - one has little reason to believe that the 
demand for consumer durables constitutes a theoretically apt model for family-size preferences.

ARE BABIES CONSUMER DURABLES? I7

P a r e n t s  a s  P r o d u c e r s  o f  C h i l d r e n

Further insight into reproductive motivation comes from recognizing that parents are 
‘producers’ as well as ‘consumers’ of children. Their desire for offspring in any particular quantity 
will, therefore, presumably be influenced by the production problems involved in having a family 
as well as by the utilities they expect to gain. If this is true, the theory of demand for consumer 
durables leaves out of account important influences on reproductive decisions.

To be sure, Becker recognizes the productive role of parents, but he treats it entirely as part 
of the costs parents pay for the utility they expect to gain. We shall discuss this type of cost later. 
There are, however, elements in the productive process - particularly relating to the striicture of 
the productive unit and its articulation with the society at large - that cannot fruitfully be sub
sumed under the category of costs.

For example, in making decisions concerning family size and quality, parents must reckon 
that the interaction of children with one another is an element in producing a successful product - 
the socialized child. Of course, this interaction can be achieved in many different ways; it is not 
necessarily true that siblings are required for the purpose. But, the isolation of the nuclear family

VN



and its geographical mobility in modern society are such that parents find the substitution of non
siblings for siblings to be diificult. Hence, in facing up to the problem of providing adequate 
socialization, parents are typically highly motivated to avoid the ‘only chUd’ type of unit.®̂

Further constraint in the production of offspring comes from the societal surveillance over 
‘quality control’. Becker discusses the production of children of a particular ‘quality’ entirely in 
terms of an individual consumer’s decision concerning the price of the child from whom h e  derives 
‘utility’. However, not only are ‘tastes’ in children more subject to social influence than Becker is 
willing to grant, but there are normative prescriptions to produce some minimum level of quality. 
For example, the child’s behaviour must be within the law and not contrary to public policy. 
Further, in modem societies parents must comply with educational requirements up to virtually 
the end of childhood. In addition, as producers of children, parents are under some social pressure 
to recognize and vahdate a responsibihty for the quality of their product throughout its life. The 
child can never go on the scrap heap without in some measure disgracing them. One must thus 
bear in mind that parental expenditure on children (or current savings for them) will often relate 
to a period when the parents may be dead. The present utility that they derive from such future- 
oriented provision for children inheres in the satisfaction gained through fulfiUing kinship 
obligations.®®

Finally, since a couple produce the children they ‘consume’, they must somehow adjust their 
desires regarding the family to the cyclical nature of family life. If the couple find utility in children, 
for how long is this utility to be made available ? As the producers, they have to resolve the problem 
of how long the unit-a family with children - stays ‘in business’, so that, as consumers, the 
couple can enjoy the product. This point relates to the weU-known problem of the ‘empty nest’, 
and to decisions concerning the number and spacing of children throughout the parents’ lives.

In sum, the productive role of parents will have an influence on family-size desires. The nature 
of this influence is such that it seems unlikely to produce a positive relation between them and 
income under any and all conditions. In fact, one could claim that ‘production’ features introduce 
elements of inelasticity into the desire for children in relation to income. Poor parents as well as 
rich ones will view the only-child unit as a deprived one. Hence, two children, and not one, become 
the minimum for the avoidance of childlessness. Poor parents may also be concerned about the

l8 JUDITH BLAKE

T he Indianapolis Study found that a desire to avoid the ‘only child’ child-rearing situation (because of a belief 
that the only child is handicapped) was a major reason for couples having a second child. See Erwin S. Solomon, 
Jeanne E. Clare and Charles F. Westoff, ‘Fear of childlessness, desire to avoid an only child, and children’s desires 
for siblings’, M ilbank Memorial FundQuarterly, 34 (April 1956), pp. 160-171. 5

A considerable literature -  w ritten mostly by economists and historians -  exists on the topic of inheritance and 
family size. By and large, this literature takes as ‘given’ the obligation experienced by parents to provide for the futures 
of their offspring and the ‘problem’ is seen as relating to the quantity of resources available, to their depreciation 
over time, to legal restraints, etc. One m ust point out, however, that of equal relevance is the set of controls that 
induces parents to take their children’s adult futures into account at all. From a societal point of view, the parent’s 
role as consumer is only instrum ental to his role as producer and guardian. For a discussion of social control over 
parents’ influence on age at marriage, see Judith  Blake, ‘Parental control, delayed marriage, and population policy’, 
in Proceedings, United Nations, World Population Conference, 1965, Vol. II , pp. 132-136. Recognition of the changing 
problems experienced by parents in making provision for their children is given explicitly by J. A, Banks, Prosperity 
and Parenthood (London, 1954).
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timing of the ‘empty nest’ - perhaps, as we shall see, they may be more concerned than rich 
parents. On the other hand, the social forces demanding quality control in children may impinge 
more heavily and immediately on the affluent than on the poor. The rich are, therefore, likely on 
these grounds alone to inhibit their family-size desires.

ARE BABIES CONSUMER DURABLES? 19

M i s a p p r e h e n s i o n  o f  t h e  C o s t s  o f  C h i l d r e n

Let us now turn to the costs of children, which Becker believes encourage a positive relation 
of family-size desires and income. He reaches this conclusion by ignoring i n d i r e c t costs - altern
ative utilities on which parents could expend their resources, and by concentrating on d i r e c t  

costs - the resources actually expended on childbearing and rearing. Even with reference to the 
latter, however, he does not recognize, or denies the importance of, factors making direct costs 
heavier for the rich.

D i r e c t  C o s t s  o f  C h i l d r e n . In determining the quantity one wishes to acquire of any item, at 
least two aspects of the direct cost would seem to be crucial - the timing of the necessary financial 
expenditure and the amount of such expenditure. In the case of children we have already pointed 
out that there is no formal purchase price or down payment. Little in the economic context of 
acquiring a child conduces to financial ‘reality-testing’ concerning its total potential costs. Since 
children are ‘purchased’ on the instalment plan, if the ‘payments’ are kept low, a major constraint 
on acquiring more is removed; if the payments are kept high, on the other hand, the impact of the 
costs involved may readily lead to a desire not to incur many more of a similar nature.

Are child costs likely to be relatively high for the poor and low for the affluent ? Becker appears 
to believe that this is the case. He denies explicitly that there is any significant sociological deter
mination of the ‘quality’ of child that people at different income levels will ‘consume’. In particular 
he rejects the idea that wealthier parents are under significant social pressure to have ‘expensive’ 
children. He thus sees no ‘cost effect’ invalidating the expectation of a positive relation of family- 
size desires and income. He here overlooks two important points. First, parents find it difficult to 
separate significantly the level of living of their children from their own, since, after all, they 
normally all reside at the same address, eat the same types of food, etc. This criticism has already 
been made by Duesenberr̂ '.®̂  Second, the way of life at a given social level puts its mark on 
s t a n d a r d s  of child quality as well. The fact is that the way of life of the poor leads them to accept 
low standards of child quality' - standards that do not greatly transcend the actualities of the 
moment, whereas the pressures on the more well-to-do contribute to standards in children that 
will both conser\'e present advantages and secure added ones for the child.

Why do the poor not choose to have very few higher quality children, rather than more lower 
priced ones ? The answer is, in part, that poorer people are not actively dissatisfied with low- 
priced children because they cannot transcend their own limitations to that e.xtent. Low-quality 
children fit in with the way of life of the poor and, in an atmosphere of general scarcity and limita
tion, parents are not goaded into dissatisfaction with such children to the extent of making changes

“  See Duesenberr>’’s discussion of Becker’s article, op. cit., pp. 231-234. V s
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in their own lives and objectives to rectify the situation. Since poorer children only rarely come 
into direct contact and competition with wealthier ones, poor parents are shielded from compre
hending the overall effects of low price on comparative child performance. Thus, the poor parents’ 
lack of perspective and knowledge concerning ‘what it takes’ to rear children effectively - a limita
tion that the situation of poverty both generates and leaves unshaken - conduces to a false sense 
of security about malting low payments on children.

By contrast, as one goes up the social scale, the standards of quality in children (like such 
standards with regard to other things) become more and more demanding. At issue here is not 
simply a predilection for luxury in children. Rather, at these levels, child-rearing is an exclusionary 
device relative to classes below.’= Richer parents are thus motivated to invest in higher-quality 
children because, as producers of children, they feel obliged to give their issue the competitive 
advantages of their class.

Concern with child quality is intensified among the more affluent by the social mobility - 
both upward and downward - that is a persistent feature of life in middle and upper income 
strata. In this atmosphere of opportunity to rise and fall, standards of quality in children may 
become very inflated, causing parents to over-extend their resources in order to have offspring 
with the requisite qualifications. It is thus not unconunon for families in the wealthier strata of 
modern societies to feel subjectively under great economic pressure despite their objectively 
prosperous condition..

Finally, class-oriented standards of child-rearing do not relate merely to cash expenditure 
alone. As is well known, the more advantaged groups in the United States have been in the vanguard 
of parent-intensive child-rearing. Such large doses of personalized care - of non-cash parental

A survey taken in 1959 by Roper questioned parents (with one or more children under 18 years of age but not 
in college) concerning their college intentions for their children and the financial preparations they were making to 
help the children. Among upper-economic level parents 97% expected their children to attend college, among the 
lowest level 44% Ead this expectation. Even upper and middle economic classes underestimated potential college 
costs by discounting the possibihr>- of inflation by the time the children would be eligible for attendance. The 
lowest economic group was typically unable to make any such cost estimate at all. Questions concerning realistic 
financial preparations by parents revealed a minimal provision, if any, among even higher economic groups. The 
ty'pical answer of the parents in the lowest economic group was that they ‘hadn’t had a chance to think about it yet.’ 
Almost a fifth of lower economic level parents intended to pass the problem on to the children themselves, whereas 
this was true for only 3% of parents in the highest economic group. Elmo Roper, ‘College ambitions and parental 
planning’, Public Opinion Quarterly, 25, 2 (Summer, 1961), pp. 159-166.

Characteristics that are acquired by children within the family setting and during a long period of socialization 
such as accent, ‘manners’, and social facility and poise, are especially difficult for outsiders to acquire later in life. 
T he literature on English class differences in speech is particularly graphic. See T . H. Pear, English SociabDifferences 
(London, 1955), Chapter 3; Nancy Alitford, ‘T he English aristocracy’. Encounter (September 1955), PP- 5~I2; and 
Alan S. C. Ross (ed.). Noblesse Oblige (London, 1956), passim. I t is perhaps necessary to point out that we are not 
concerned here with the advantages to children in acquiring upper-class characteristics as these advantages might 
appear to an objective, and perhaps more knowledgeable, observer. For example, being reared as an aristocrat had 
certain drawbacks for a young Russian adult in 1917, just as attending an English public school to-day may result in 
certain trained incapacities for coping with life in the twentieth (and not the nineteenth) century. For a discussion 
of the persistence of the nineteenth-century gentleman as a goal of ‘character building’ in English public schools, 
see Ian W einberg, The English Public Schools (New York, 1967), passim. We are merely concerned with the costs to 
parents of helping their children acquire expensive characteristics, regardless of the wisdom of having them do so.
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inputs per child - have not been found among working-class parents.̂ ® Since the time and effort 
of even wealthy parents is limited, so is their propensity to have children.

I n d i r e c t  C o s t s  o f  C h i l d r e n . Becker deals with the marginal utility to be gained out of some 
balance between quantity and quality in children, but does not consider that alternative utilities 
enter into family-size decisions. Such indirect, or opportunity, costs are of particular importance 
in societies having a wide range of consumption opportunities and many organizational axes in 
addition to kinship. One of the principal reasons for the decline in family size with rising income 
in the history of the West may well have been an expansion of competing items of expenditure in 
addition to a rise in direct costs.̂

Even in the United States, where gross differences in consumption may no longer be widely 
evident, the way of life of upper-income groups is more competitive with children for time, effort 
and finances than is the life-style of those in lower-income brackets.®® The former tend to be more 
active in poEtical, civic and community affairs.̂® They also tend to be more wholly committed to

For example, Daniel R. Miller and G uy E. Swanson, The Changing American Parent (New York, 195S); M urray 
A. Straus, ‘Deferred gratification, social class, and the achievement syndrome’, American Sociological Review, 27 
(June 1962), pp. 326-335; and Glen H. Elder, Jr., and Charles E. Bowerman, ‘Family structure and child-rearing 
paneras: T he effect of family si2e and sex composition’, American Sociological Review, 28 (December 1963), pp. 
891-905.

”  Duesenberry has noted that the problem of non-cash parental costs is particularly troublesome to parents. 
As he says, ‘ . . . the marginal disutility of Cub Scouts and PTA  meetings rises rapidly’, op. cit., p. 234. We might 
add that if well-to-do parents try to find surcease from the demands of child-rearing through the services of gover
nesses, maids, boarding schools and the like, they soon begin to experience diminishing marginal utility in their 
parental roles. Assuming that a prim ary motive for having children is to ‘enjoy them ’, to purchase more than can be 
attended personally and then tu rn  over their ‘consumption’ to a third party is like hiring someone else to drive a car 
that one is oneself too busy to use. Only if one assumes that wealthier parents have motives for large families that 
go beyond the ‘enjoyment-of-consumer-durables’ syndrome can one make a strong case for their wanting more than 
a relatively few children.

See Leibenstein, op. cit.. C hapter 10, and Banks, op. cit., pp. 48-102. Banks attempts specifically to document 
the thesis of a widespread increase in the nineteenth century of the opportunity costs of children.

K urt Mayer has claimed that the decline in  income differences in the United States has resulted in  a great 
similarity of gross consumption patterns. ‘By and large everybody in America wants to buy the same things everyone 
else buys. Americans exhibit a remarkable homogeneity of tastes, attitudes and buying habits, regardless of occupa
tion’ (K urt Mayer, ‘Diminishing class differentials in the U nited States’ , Kyklos: International Review fo r  Social 
Sciences, 12 (1959), pp. 605-628). For a recent discussion by Riesman of the ‘standard package’, see ‘Careers and 
consumer behaviour’, in Norman W. Bell and Ezra F. Vogel, A  Modern Introduction to the Family (Glencoe, i960) 
pp. 143-162. Some of the European literature on this subject is cited by Richard F. Hamilton, ‘Affluence and the 
worker: T he W'est German case’, American Journal o f Sociology, 71 (September 1965), pp. 144-152. In  general, 
the mass consumption thesis has a mass communications-social-psychological bias. I t assumes that wants and goals 
are simply ‘learned’ or internalized either in the primary group or by means of mass persuasion. T hus, people 
are said to ‘adopt’ a middle-class style of life -  as if  the latter had some static meaning and as if the motives for 
‘adopting’ were entirely unrelated to some dynamic calculus of interests, goals and pressures experienced by the 
individual and largely determined by his social roles and statuses. In  this sense, the mass society approach attempts 
to turn  Marx on his head with no theoretically valuable outcome whatever.

For information concerning the voluntary association memberships of Americans by economic level and income, 
see Mirra Komarovsky, ‘The voluntary associations of urban dwellers’, American Sociological Review i i  (December 
1946), pp. 686-698; Floyd Dotson, ‘Patterns of voluntary association among urban working-class families’, American 
Sociological Review’, 16 (October 1961), pp. 687-693; Morris Axelrod. ‘Urban structure and social participation’, 
American Sociological Review, 21 (February 1956), pp. 13-18; Charles R. W right and H erbert H. Hyman, ‘Voluntary 
association memberships of American adults : Evidence from national sample surveys’, American Sociological Review, 
23 (June 1958), pp. 2S4-294; and Erich Goode, ‘Social class and church participation’, American Journal of Sociology, 
72 (July 1966), pp. 102-111. In the HiTnan-W right study the proportions belonging to no associations drop 
precipitously at the ‘above average’ and ‘very high’ living levels, and the proportions belonging to two or more 
rise precipitously. For example, among five categories of living levels, the lowest three have i ,  5 and 17% 
belonging to two or more associations; bu t the highest two have 32 and 64% bolding this many memberships.
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the demands of work and of ‘running things’ in general.*̂  They are stimulated and harassed by 
the social mobility that we have already discussed in relation to direct child costs.And, they 
have more attractive and diversified consumption opportunities than have those of lesser income. 
An upper-income person is normally under some social pressure to take advantage of these 
opportunities. Unless he wishes to lead the life of an eccentric, he does not typically have the choice 
of consuming like an upper o r  a lower class person.

To summarize, not only must the affluent typically entertain higher standards of child quality 
than the poor, but affluence introduces opportunity costs into people’s lives that do not exist 
where the range of choice is narrowed by poverty. Hence, even if wealthier couples feel that they 
can afford the d i r e c t costs of large families, they may not wish to sustain the i n d i r e c t ones unless 
they are motivated by some powerful now-economic force such as, for example, Catholicism.

22 JUDITH BLAKE

T h e  U t i l i t i e s  o f  C h i l d r e n

From whence comes a sense of utility in children? By leaving this question imtouched, 
Becker is free to make two assumptions necessary to his thesis of quantity income elasticity. The 
first is that there is no family-size threshold below which even poor couples wiU strongly resist 
falling, and the second is that there are no systematic social class differences in the relative utilities 
of children (and, hence, in ‘taste’ for children) which limit the family-size desires of the well-to- 
do. Neither of these assumptions is correct.

Children are sometimes said to be playthings, emotional objects and the like. But in view 
of the costs involved in their rearing and the restrictions on tlieir ‘use’, an explanation of their 
desirability can be found only in terms of goals to which children are intrinsically related - goals 
that is, which can be achieved only through children. The creation and maintenance of such goals 
is a principal function of familial and kinship institutions in all societies. By exercising control 
over every step in the reproductive process, but principally by a ruthless exclusion of structured 
alternatives to and substitutes for family statuses, family satisfactions and kinship affiliations - 
alternatives that extend from prostitution and homosexuality, on the one hand, to celibacy and

“  T his situation contrasts greatly w ith that of static, élite societies in which a condition of ‘non-effort’ is the supreme 
achievement. See Kingsley Davis, ‘T he  role of class mobility in economic development’. Population Review, 6 (July 
1962). Relevant here are data on lower-class as against upper-middle and upper-class marriages which indicate that 
the involvement of the couple in the m an’s work world varies greatly with level of living. In  Blue Collar Marriage a 
dominant theme is the limitation of interaction between husband and wife extending not only to  different patterns 
of leisure bu t to the participation of the wife in her husband’s work world. M irra Komarovsky, B lue Collar Marriage 
(New York, 1964), pp. 154-156, 311-312, and Chapter 14 (pp. 311-329) which deals extensively w ith limitations 
on blue collar social life. A contrast with this picture may be found in the families of corporation execufives. See 
W niiam H. W hyte, Jr., ‘T he wives of management’ and ‘T he corporation and the wife’. Fortune, 44 (October 1951), 
pp. 86-88, 204, 206-208, 210, 211, and 44 (November 1951), pp. 1 0 9 - in ,  150, 152, 155-156 and 158 respectively.

K urt M ayer grants that ; ‘. . . there is some reason to believe that the emphasis on subtle status differences is 
now heightening as the leveling process increasingly blurs the income differentials between manual and white collar 
groups’ (Mayer, op. cit., p. 623). C. W right Mills cites the ‘status panic’ of white collar groups in the face of rapidly 
diminishing indicators o f separateness from blue collar workers. See C. W right Mills, White Collar (Oxford, 1951), 
pp. 72-73. An interesting discussion of the differences between the Mayer and the Mills approach may be found 
in Richard Hamilton, ‘T he income differences between skilled and white collar workers’, British Journal o f Sociology, 
14 (December 1963), pp. 363-373. T he Mills thesis has been taken up popularly by Vance Packard in The Status 
Seekers (New York, 1959).
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careers for women on the other - societies channel motivation in the direction of goals t h a t  i m p l y  

t h e  a d v e n t  a n d  e x i s t e n c e  o f  c h i l d r e n . One can become a ‘parent’, ‘have a family’, be a ‘mother’ or 
‘father’, only by acquiring children. That one should desire these statuses is the final result of 
complex institutional control, but, g i v e n  t h i s  d e s i r e , children and only children can satisfy it. It is 
the societal support for the family that provides the strong desire for children and that makes it 
highly unlikely that poorer people will be willing either to remain childless, or to curtail their 
family size to the extent required for producing a direct relation of family size and income.*®

By the same reasoning, one may expect some variability in the relative impact of familial 
goals on motivation, and hence some structured differences in ‘taste’ for children. In fact, in 
complex societies having highly developed institutions that compete with the family, such 
differences in taste may be expected to run counter to the Becker thesis. As we have noted, the 
upper classes are under greater pressure from non-familial demands than the lower and hence 
may find utility quite readily in small-to-moderate size families and disutility in larger ones.

Therefore, since familial institutions motivate almost everyone to have some children and 
non-familial institutions create a sense of disutility in large families among the affluent in particular, 
one has reason to doubt the Becker thesis on these grounds as well as on others.

ARE BABIES CONSUMER DURABLES? 23

c o n c l u s i o n : t h e  f a l s e  t r a i l  o f  q u a n t i t y  i n c o m e  e l a s t i c i t y  

Clearly there are cogent reasons for concluding that the consumer durables model is inapplicable 
to children and hence cannot predict fertility differentials by income. The acquisition of consumer 
durables is externally limited by credit. The poor are prevented from over-extending themselves 
very far by the need to give evidence of ability to meet the purchase price. With respect to children, 
on the other hand, there is no purchase price. They are home-produced, and all strata have a right 
to produce them and to receive charity, if necessary, after they have produced them.

Looking at reproductive motivation rather than demand, we have found that the poor seem 
to share in certain society-wide pw-natalist motivational pressures, but do not share in many of 
the anti-natalist ones affecting the middle and upper income groups in modem societies. On the 
pro-natalist side, the ‘utilities’ involved in having children are built into the institutional structure 
of reproduction. These utilities, such as being a ‘parent’ and hving in a family setting, are part of 
the generally unexamined assumptions of human societies. Little in the current social situation 
would lead poorer people to question the desirability of these utilities, and in fact they may find 
such goals to be relatively more satisfying than the rich when taken in the total context of aU 
utilities available. Furthermore, since parents are producers of children - poor parents as well as 
rich ones - they are motivated by the demands of the structure of the family and its continuity, 
as well as by the prospective utilities. The poor may be expected to share with the rich an antipathy

T he widespread antipathy to childlessness is shown by the fact that this condition is considered preferable by a 
maximum of 1% of all female respondents in most surveys on family size preferences. See Judith  Blake, ‘Ideal 
family size among white Americans: A quaner of a century’s evidence’, Demography, 3, i (1966), pp. 154-173. This 
is true for respondents at all economic levels. See, by the same author, ‘Incom e and reproductive motivation’, loc. cit.
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to the ‘only child’ ty'pe of unit, both because of the child-rearing limitations it entails and because 
it limits the period of one’s life during which children can be enjoyed. Again, if poorer people 
experience proportionately more of their total utility in the family than do the affluent, they will 
have considerable resistance to accelerating the ‘empty nest’ period of their lives.

With respect to anti-natalist pressures, the quality requirements for children can be ignored 
or fended off more readily by lower- than by upper-income groups. Since poor children live with 
poor parents, such children share in the low overhead that this entails. In addition, the instalment 
nature of child-payments allows for self-delusion concerning child costs. The way of life of poverty 
does not impel parents to realize higher standards by restricting quantity. After all, the poor are 
not threatened by chasms of downward mobility opening up for children. In addition, the off
spring of the poor do not directly interact and compete with those of the rich. If one asks why 
poorer people overlook the ‘cues’ available to them in advantaged children, the answer is that 
selective inattention on their part protects them from unbearable awareness. If the well-to-do 
must struggle to rear three or four medium- to high-quality children, then the poor ‘obviously’ 
should have none at all. Were poor people economically rational and informed in their reproductive 
preferences, ‘the rich would get richer, and the poor wouldn’t even get children’.

Because of the simultaneously dynamic and systematic nature of the world in which middle- 
and lower-income groups live, they are surrounded both by pressures to watch over child quality 
and facilities for doing so effectively. Part of this quality entails personal effort (non-cash inputs) 
by parents who, in the nature of the case, are very limited in how much effective interaction, 
supervision and attention they can provide. But over and above these and other direct costs are 
the indirect ones that increase concomitantly with income. Affluent parents experience many 
alternative demands on their resources and many attractions that compete with children. Hence, 
they are unlikely to desire really large families. Beyond two children, their desires may be influenced 
by the wish to lengthen the family cycle, by sex preferences, by the woman’s feeling that she 
wants to ‘make something’ out of the career of motherhood, and similar considerations.̂ * But, 
beyond four children, such considerations are clearly replaced by others, and among a good share 
of couples the tolerance does not extend beyond three. Only if they are under strong ideological 
pressure (combined with organizational enforcement) to devote themselves to reproduction and 
to overlook and denigrate the costs involved, as is the case with Catholics, are such upper-income 
parents willing to think in terms of larger families than four.

It thus seems true that a theory of reproductive motivation is at the same time a theory of 
the family and society. Becker’s framework fails to explain the direction of family-size ideals and 
income, because it fails to take into account important elements in the sociology of reproduction.

The results of our analysis have, in addition, long-run implications for population policy. 
By exposing the simplicity of the economic assumptions, they demonstrate that we cannot rely 
on want and poverty to provide the motives for fertility decrease, even if contraception were

24 JUDITH BLAKE

For example, the effects on family size of various combinations of sex preference in a family and the ‘stopping 
rules’ involved are discussed by N athan Keyfitz in Introduction to Mathematical Demography (in press). Chapter 17.
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‘available’ to everyone. Pro-natalist motives have helped societies survive thousands of years of 
want. The institutional context responsible for such motives is geared to combat the anti-natalist 
effect of poverty with desires that relentlessly override perceptions of current realities and demand 
the production of children in spite of everything. Regardless of child quality, or the toll it takes of 
individuals, this institutional complex concentrates on insuring the biological survival of the 
species. When we examine the anti-natalist pressures on the well-to-do, we find clues to potentially 
more widespread motives for fertility-control in the diminished utilities of family involvement, in 
the high direct costs of children (enforced by the prospect of virtually instantaneous downward 
mobility if the parents refuse to pay them), and in the competitors with the family and children 
for time, effort, finances and emotional involvement. But even among the higher income groups, 
family-size ideals are large enough to insure substantial population growth. We must recognize, 
therefore, that as yet we have no control over the social context of reproduction comparable to 
the control over consumer durables provided by the credit system.

are babies consume r durables? 25
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O n  T w o  S c h o o l s  
of the E c o n o m i c s  
of Fertility

WARREN C. SANDERSON

Since the beginning of the last dec
ade, American economists interested in the determinants of fertility have 
been divided into three rival camps. Richard Easterlin and Gary Becker 
headed the two major factions, while those who agreed with neither side 
formed the third group. The following discussion reports on the current 
status of the conflict between the two main parties. The task I undertake 
is analogous to that of a war correspondent wiring from the front the 
news of how the battle is progressing.

The conflict between the groups, although never very heated, has 
run quite deep. The research produced by members of the contending 
factions is clearly separable. No ideas suggested by members of one 
group have been seriously entertained in the literature by members of the 
other. (To appreciate the utter lack of serious communication between 
the two contingents, one need only investigate the references to the work 
of Easterlin in the conference volume edited by Schultz,̂  a supporter of 
the Becker camp, and the references to the works of the Becker group in 
the papers of Easterlin on economic-demographic interactions.-) Indeed, 
the conflict has spread beyond the confines of fertility analysis with 
attacks recently being made by members of the Easterlin school on the 
economic foundations of the work of the Becker school.̂  To the non
specialist, the schism between the two schools'of thought must certainly 
appear to be at least as wide now as it was a deeade ago.

Within the past few years, however, the differences between the two 
groups of economists have considerably narrowed and on a few of the
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most important issues of substance there is already a rouu;]i consensus. 
Tliis is not to say that there arc no remaining areas of disagreement; it 
is only to say that the remaining divisive issues are mostly those of style 
rather than substance. A scholar who would begin work today on the 
economic determinants of fertility would find that there is a large 
common ground on which he could work in relative safely fiajin snipers 
from either side.

The Origins of the Conflict: 1960-1966

In order to understand the extent of the current implicit conscn.sus be
tween the tw'o rival parties, it is necessary to understand how the .schi.sm 
originated. In 1960, Bcckt'r published an article in which he claimed that 
\ariations in completed fertility could be understood within the same 
framework economists used for the analysis of the demand for durable 
goods. Ilis argument rested on two traditional economic postulates;■* (1) 
that the representatise household behaves rationally on the basis of un
changing tastes, and (2) that the prices of commodities desired by the 
repiesentative household are unaffected h y  that household’s consumption 
decisions.’’

In 1966, Easterlin challenged the early Becker formulation by show
ing that the movements in the age-specific fertility rates of young women 
o v e r  time were positively related to the m o v e m e n t s  in an inde,x of “inter- 
generational relative income,” or the ratio of the current income of young 
manied couples to the income lev'el they had c.xperieneed as adole.scents 
in their parents’ household.'' The explanation Easterlin gave for this 
cos ariance explicitly rejected the notion, still held as sacrosanct by many 
economists, that tastes ought always to be treated as immutable and 
rejrlaced it with a mechanism through which tastes change sj stematically 
aeeoiding to one’s ui)l)ringiiig. This introduction of the concept of sociali
zation into economic model-building represented a radical departui'c 
Irom standard economic theory and still is not accepted by many econo
mists who study fertility. In contrast with his novel treatment of taste.s, 
Easterlin accepted the traditional assumption that the prices of commodi
ties desired by the representative household ave unaiicctcd by the house
hold’s consumption decisions. Thus, Easterlin rejected one of the two 
basic assumptions upon which Becker’s early analysis was based.

With the publication of the Becker article in 1960 and the Easterlin 
article in 1966, the distinction between explanations of fertility behavior 
based on pure economic theory and those based on the alloy of economic 
theory with sociology was clear-cut. The schism between the two groups 
of economists was based in part on the substantive details of their e.xplan- 
ations and, unfortunately, in p;u t on the issue of purity, as well.
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In the period from 1966 to 1972, tlic division between the two camps of 
scliolars was the deepest. It was not until 1973, with the publication of 
two articles from the Becker group, one by Becker and Lewis’ and one 
by Willis,” that the gap between the parties closed appreciably. In e.s- 
sencc, the Becker school of thought moved considerably closer to the 
views held by Easterlin and his follow(*rs.

When Becker and Lewis successfully analyzed the model of fertility 
suggested by Becker in a footnote in 1960," they found that it also differed 
significantly from the traditional model of denrand. Whereas Easterlin 
had modified the assumption of stable tastes and maintained the assump
tion of constant prices for desired commodities, the Becker model did just 
the reverse. It accepted the assumption of stable tastes, but maintained 
that the relative price of children and the relative price of goods con
sumed per child are not independent of household decisions."’ Thus, by 
1973, the two factions took exactly parallel stances with regard to the 
early Becker formulation. In brief, the Easterlin contingent discarded 
postulate 1 and accepted postidate 2, while the Becker contingent ac
cepted postulate 1 and discarded postulate 2. The simple early Becker 
argument that the o b s e r v e d  relation between income and fertility ought 
to be positive is now no longer maintained by either group and not e\ en 
by Becker himself.’’

The dependence of prices on household decisions in the Becker 
model is the result of a specification that may be appropriate for the 
analysis of fertility decisions, but whose applicability to the demand for 
consumer durables is dubious. The specification in cpicstion is the assump
tion that the family cares about its average level of expenditures per 
child, but not alrout its expenditures on each child taken separately.’- 
Parents are assumed by the Becker group to desire three things: com
modities for their own consumption, children, and commodities for their 
children’s consumption. As the parents’ incomes increase, they are as
sumed to want to spend more both on themselves and on each of their 
children. It is this (lositive relation between desired expenditures per 
child and parental income that causes children to be more expensive for 
wealthier parents than for poorer ones.’"

If we eonsidcr houses instead of children, the unusual nature of this 
specification becomes clear. Suppose a couple who owned a $50,000 house 
decided to buy a $20,000 summer cottage in the mountains. The Becker 
model would tell us that the summer cottage would be a source of utility, 
but the fact that the couple spent less on their summer cottage than on 
their irermanent residence would be a source of disutility because their 
average expenditure per house would have declined. But this is clearly 
unrealistic. People feel no qualms about bining a summer cottage that
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costs less tliaii their main residence, nor about buying a second car that 
costs less than their first. The model when applied to children, however, 
seems more a]rpropriatc. It is plausible that parents could suffer some 
disutility from not being able to .spend as much money on, say, a third 
child as the average amount they spent on the first two. The assumption 
that this is the ca.se, however, is not derived from pure economic theory. 
Rather, it is, like Eastcrlin’s assumption of changing tastes, a special 
assumption that is necessary to create a plausible model of fertility 
behavior.

As of 1973, not only did the models of the rival factious take sym
metric positions with regard to Becker’s early work, hut also, the major 
operative forces in their models were remarkably similar. In both groups 
of models, the ohserved relationship between fertility and income may he 
either positive or negative. These ambiguous results arise from essentially 
the same circumstances in each model. Both schools assume that, keeping 
enough things constant, the underlying relation between fertility and 
income is positive, hut they proceed to show that, wheir income changes, 
something else is likely to change that has an offsetting effect on fertility. 
The major source of disagreement hetween the two scholarly camps at that 
time was the nature, not the esistence, of this offsetting force.

The Easterlin group held that the force which offsets the underlying 
positive income effect is related to parents’ aspirations for their own 
material standai'd of livang, O vxt time, hoth current income levels and 
aspiration levels rise, leaving the net effect of these two forces on fertility 
unclear. The Becker group held that the force which offsets the under
lying positive income effect is related to parents’ aspirations for their 
children’s material standard of living. As parents’ incomes rise, they want 
to increase their average c.xpcnditures per child, thus increasing the cost 
to them of an appropriately raised child. The increasing cost of children 
raised with higher standards of living would offset the effects of higher 
income and render the observed relation between fertility and income 
again unclear.'̂  By 1973, the specification of the force that offsets the 
underlying positive income (‘ffect was the main territory contested by the 
two rival parties.

The Situation at the End of 1976

In 1976, members of both schools published important articles. Although 
the major question of the nature of the offsetting force was not resolved, 
a further narrowing of the differences between the rival groups was 
apparent. Easterlin explained the decline in the fertility of rural women 
in the United States in the nineteenth century by use of a model in which 
farm families desired to leave as a bequest to each child as much wealth

them.'’’’' The addition of a level of
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desired bequests per child to the Easterlin camp’s formulation parallels 
the Becker camp’s concept of a desired level of expenditures per child. 
The two specifications differ now only in that, holding other things con
stant, tire Becker group expects the desired level of expenditures per child 
to be positively related to parental income, while the Easterlin group 
expects desired bequests (and expenditures) per child to he independent 
of parental income. It is likely that this point will be resolved soon by 
empirical tests.

In 1976, Becker and Tomes"' added a new concept to the Becker 
school model, which brovight it closer to Easterlin’s fornudation. This 
addition is based, in part, on a distinction hetween the sources of influ
ence on what Becker has called “child quality.’’ “Child quality” in the 
Becker-Tomes model depends on the level of expenditures per child and 
on a host of other influences over which the parents have little or no 
direct control. The contribution of the Becker-Tomes paper is in its 
explicit attention to the latter set of influences, which they call “child 
endowment.” One advantage of this extension is that the Becker-Tomes 
model can be used to analyze fertility in an iutergenerational context, a 
task that had previously only been addressed by members of the Easterlin 
camp. Indeed, Becker and Tomes do provide some intcrgencrational 
fertility analysis. In the context of a discussion of this aspect of their 
work, the authors make a remarkable statement that also constitutes the 
first refeieuce to the work of Easterlin in a paper written by Becker. It 
reads :

O u r  c o n c lu s io n s  a b o u t th e effects o f e c o n o m ic  g ro w th  o n  tlie  n u m b e r o f 

c h ild re n  a re  s im ila r  to those re a c h e d  b y  R ic h a r d  E a s te r lin  in  h is  im p o rta n t 

, w o rk  o n  f e r t ility .  . . . B o th  E a s t e r lin ’s a n d  o u r  o w n  analysi.s a r c  b a se d  on 

c h a n g e s in  th e e co n o m ic  p o sitio n  o f c h ild re n  re la t iv e  to th e ir  p a re n ts .’ ’̂

Thus, yet another difference between the works of the two schools has 
been substantially reduced.

The two papers published in 1976 demonstrate clearly the emerging 
consensus. This is not to say that the two groups do not vigorously attack 
each other over the remaining differences. What is important is that the 
scope of these differences is now eonsiderably narrower than it was before 
1973 and that the area of agreement between the two sides now exceeds 
the area of disagreement.

T h e  F u t u r e  o f  t h e  C o n f l i c t

The major difference between the two grouj)'. is now. as it was in 1973, 
the nature of the force that offsets the presumed positive income effect. 
But even this conflict between comireting si fficatiuns of the offsetting
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force is unnecessary. It is possible to entertain Iroth the hypothesis that 
parents’ aspirations for their own standard of living and bequests for 
their children depend, in part, on their baclcground and the hypothesis 
that parents’ aspirations for tlu'ir children’s standard of living as well as 
their own depend, in part, on their current income. Indeed, other scholars 
w'ho svrote before the rift had no diiliculty in seeing that the two notions 
were closely interconnected. In 1893, John S. Billings, one of America’s 
foremost nincteentir century demographers, wrote:

[O n e ] cau se  [o f  tlie  f e r t ility  d e c lin e ] is  th e g re a t  in c re a s e  in  the u se  o f th ings 

w liic l i  w e re  fo n n e r ly  c o n sid e re d  as lu x u r ie s , b u t  w h ic h  n o w  h a v e  becom e 

alm ost n e ce ssitie s. T h e  g rea te r te m p tatio n s to e x p e n d itu re  fo r the p u rp o se  

o f s e c u rin g  o r m a in ta in in g  .social p o sitio n , a n d  the c o rre s p o n d in g ly  g reate r 

cost of fa m ily  l ife  . . . le a d  to the d e sire  to h a v e  fe w e r c h ild re n  in  o rd e r that 

they m a y  b e  e a c h  b e tte r p ro v id e d  for.

To Billings it was natural to join the ideas subsequently developed sepa
rately by the Easterlin school and the Becker school in a single paragraph.

In 1954 J. A. Banks, in Prasperitij and Parenthood, went even further, 
summarizing the basic ideas of the two schools of thought in a single 
sentence. He wrote, “. . . it cannot be denied that the attitude toward the 
inateiial comlorts of modcin existence and the growing expensiveness of 
children and adolescents contributed their share to the acceleration in the 
fall of family size.”’" Although the Easterlin school concentrates on the 
“attitude toward the material comforts of modern existence” and the 
Becker school concentrates on “the growing expensiveness of children and 
adolescents,” there is no particular reason why the two notions .should not 
be considered as portions of a single explanation. Indeed, historically the 
types of arguments put forward by members of the Easterlin school and 
the Becker school were often considered together as components of a 
full explanation of fertility v'ariations. Their division into competing 
hx potheses only occurred in the 1960s.

It is now fairly clear, I hope, that the basic ideas of the Easterlin 
school and the Becker school are similar and complementary. There is no 
inherent conflict between them. Economists interested in fertility have, 
for the most part, followed Easterlin’s lead in discarding the simple 
economic model of fertility put forward by Becker in 1960. Out of the 
ashes of the old model have grown two more realistic models, one of 
which stresses the effect of taste formation on secular fertility trends, the 
other of which stresses the effect of differences in the cost of children on 
cross-sectional fertility differentials.

The Easterlin framework and the Becker framework can easily be 
merged into a single model that would formalize the words of Billings, 
Banks, and othc'rs. Indeed, I have already done so.-'* Today, a student of
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economic demography lias at his disposal a number of closely related 
economic models. The choice between them should depend on the details 
of the particular study. Choosing between the Easterlin and Becker 
frameworks on any general grounds, however, is almost guaranteed to be 
counterproductive. It would be like removing one blade from a scissors 
or deleting either the concepts of demand or supply from an economist’s 
tool kit. The initial Becker model was an attempt to break with the past 
and to emphasize the iinique.contribiitions of traditional economic theory. 
In more recent work, the situation has been reversed. The di.s,cipline of 
attempting to use economic theory to analyze fertility decisions has led 
to new developments in economic models that have made them more 
consistent with the views held by demographers and sociologists. This 
same discipline has also brought together economists whose views were 
initially quite disparate.

Thus, the news that I can report from the front lines is good news. 
The worst part of the battle is over. The remainder of the decade, I 
conjecture, will see the progressive reconciliation of two factions, and by 
1980 their differences will largely be only of historical interest. Better yet, 
it is even possible to hope that our understanding of the determinants of 
fertility behavior will prove to have been strengthened by the conflict.
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A n  E c o n o m i s t ’s N o n - L i n e a r  M o d e l  o f  
S e l f - G e n e r a t e d  Fertility W a v e s

P A U L  A. S A M U E L S O N *

Although the classical economists, such as Adam Smith, Robert Malthus, David Ricardo, and 
John Stuart Mill, had considered population analysis part of economics, by the early twentieth 
century economists had decided that demographic movements were largely exogenous to the 
economic system and were to be turned over to sociologists and other non-economists for 
scientific discussion. Richard Easterlin* was an exception to this trend, who endeavoured to 
explain by economic analysis the post-World-War II baby boom and, what is more notable, 
to explain the decline in fertility since 1957. The Easterlin theory, moreover, has possible 
interesting implications for prediction of a revival of fertility at some future date.

The Easterlin theory is therefore worthy of careful analysis for its own sake. It is also an 
interesting model in non-linear population analysis and one well calculated to illustrate how 
far wrong demographers can be if they insist on extrapolating to the non-linear domain the 
nice stable age distribution asymptotes of the linear Lotka-Bernardelli model.̂
The purpose of this paper is to give an oversimplified version of the Easterlin theory, and 

subject it to rigorous analysis, both in the large and in the neighbourhood of equilibrium. 
Since the degree of oversimplification is excessive, readers will understand that the formulation 
is illustrative only, designed to bring out the logic of more complicated hypotheses.

* I owe thanks for financial aid to N IH  G rant # I 
for research assistance that eliminated many errors.

ROl HD -09081-01 and H iro a k i N agatani and Joel Y e llin

‘ F o r  classical econom ists’ population dynam ics, see an exposition such as that o f W . J. Baum ol, Economic 
Dynamics (N ew  Y o rk : M acm illan, 1951). The original paper by Easterlin is R . A . Easterlin, 'T he A m erican 
Baby Boom  in H istorical Perspective’ , American Economic Review, 60 (1961) pp. 8 6 9 -9 11, reproduced under the 
same title as Occasional Paper No. 79 o f the N ational Bureau o f Econom ic Research (1962). But see also the 
same au th or’s ‘Tow ards a Socioeconom ic Theory o f F e rtility : A  Survey o f Recent Research on Econom ic 
Factors in Am erican F e rtility ’, in S. J. Behrman et at. (eds), Ferlilily and Family Planning: A W orld View 
(A n n  A rb o r: U niversity o f M ichigan Press, 1969); ‘On the Relation o f Econom ic Factors to Recent and P ro 
jected F ertility  Changes’, Demography, 3  (1966), pp. 1 3 1 -1 5 3 ; ‘ Relative Econom ic Status and the Am erican 
Fertility Sw ing' (unpublished paper, 1975); and R . A . Easterlin and G . C ond ran, ‘ A  N ote on the Recent 
Fertility Swing in A ustralia, Canada, England and Wales and the U nited States’, in M igration, Foreign Capital 
and Economic Development: Essays in Honor o f  Brinley Thomas (forthcom ing). 1 am indebted to N athan K eyfitz 
for the reference to N. Keyfitz, ‘Population W aves’, in T . N. E. G re ville  (ed.), Population Dynamics (New Y o rk ; 
A cadem ic Press, 1972), pp. 1-38, and to A nsley Coale for the valuable reference to R. D . Lee, ‘ N atural Fertility, 
Population Cycles and the Spectral A nalysis o f Series o f Births and M arnagcs', Journal o f  the American S tatistical 
Association, 70  (1975), pp. 295-304, w hich also cites as relevant T . R. M althus, An Essay on the Principle o f  
Population, 1798, Anthony Flew (ed.) (B altim ore: Penguin Books, 1970); G . U . Yule, ‘ Changes in the M arriage 
and B irth  Rates in England and Wales during the Past H a lf  C entury’, Journal o f  the Royal S tatistical Society, 
69 (1906), pp. 18-132; J. G raum an, ‘Com m ent’ in U niversities-N ational Bureau o f Econom ic Research, 
Demographic and Economic Change in Developed Countries (Princeton: Princeton U niversity Press, 1960); 
R. D . Lee, ‘The Form al Dynam ics o f Controlled Populations and the Echo, the Boom and the Bust’, Demography, 
11 (1974), pp. 563-585.

 ̂ The classical post-1911 w ork o f A . J. Lotka, H . Bernardelli and P. H . Leslie is surveyed in N . Keyfitz, 
Introduction to the M athem atics o f  Population  (Reading, M ass.: A ddison-W esley, 1968); A. J. Coale, The 
Growth and Structure o f  Human Populations: A M athem atical Investigation  (P rinceton: Princeton U niversity 
Press, 1972); and J. H. Pollard, M athem atical Models fo r  the Growth o f  Human Populations (Cam bridge: 
Cam bridge U niversity Press, 1973). See J. Y e llin  and P. A . Samuelson, ‘ A  D ynam ical Model for Hum an 
P opulation’, Proceedings o f  the National Academy o f  Sciences. 7  (1974), pp. 2 8 13 -2 8 1 7, for a development o f the 
K en d all m arriage model that illustrates the pitfall o f expecting a non-linear model necessarily to approach an 
exponential balanced growth. D. G . K endall, ‘Stochastic Processes and Population G ro w th ’ , Journal o f  the 
Royal S ta tistica l Society, B l l  (1949), pp. 230-264. See P. Das G upta, ‘On Tw o-Sex Models Leading to Stable 
P opulations’, Theoretical Population Biology, 3  (1972), pp. 358 -375, for invalid conjectures concerning the 
representation o f non-linear solutions by infinite series o f Lotka-type exponentials.
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244 P A U L  A. S A M U E L S O N

In a nutshell, Easterlin suggests that families in the childbearing age groups will have more 
children if they are enjoying a standard of living and of economic security greater than their 
parents enjoyed when they were conceived and reared. Thus, those of parental age in the 
early 1950s were born in the 1930s when the Great Depression led to small numbers of births 
and when economic life was risky. Being so few in numbers in the 1950s, the usual laws of 
economic demand predispose their adult earnings to be high and relatively secure. They then 
in turn have many children. By contrast, those of parental age in the late 1960s and early 
1970s were products of the war baby boom. They are relatively numerous, and the remorseless 
laws of the market place yield them relatively low and relatively insecure incomes.

Thus, the Easterlin hypothesis can explain fertility waves not unlike those actually 
experienced in the United States during the last 40 years.̂  The Easterlin theory is all the more 
valuable for its scarcity among economic theories, standing out in welcome relief from the 
rather sterile verbalizations by which economists have tended to describe fertility decisions 
in terms of the jargon of indifference curves, thereby tending to intimidate non-economists 
who have not mis-spent their youth in mastering the intricacies of modern utility theory.“̂

SIMPLIFIED EASTERLIN MODEL
Let there be two age groups: Ni (t), the number of persons (or females) in the prime child
bearing stage of life; N 2 (i) the number of those some 20 years older who are not yet quite 
past childbearing age but are nearing it. Let female births at ( be written interchangeably as 
B(() or B„ of whom survive to constitute (t-f 1) and PiPzB, survive to constitute 
N2 U + 2). The p's of mortality can be assumed to be constants. Let be the age-specific
female fertility rates, as in the Lotka-Bernardelli-Leslie standard analysis. But, unlike the 
standard case, /, here will depend upon the ratio of numbers in the two adult age groups, 
namely on (i)///2 (/). When this ratio is high, the relative incomes of those of prime child
bearing ages may be expected to be low and insecure, so that/j is assumed by Easterlin to be a 
declining function of 7Vi/Â 2>/i[̂ i/̂ 2] with// [N1IN2] <0.

Now our autonomous dynamic system can be reduced to:

B(i) 2̂ 2(0 =APiB(t-l)+f2PiP2B(t-2)
= pJi[PiB{t-\)lprP2B{t-2)]B{t~\)+f2p,P2B{t-2) 
= a ,[B(t - 1)/B(t - 2)]B(i - 1) + a2B(t - 2) 

a,[B{t-l)IB(t-2)] = pJ,[B(t-í)íp2B(t-2)]
^2 — fiPiPi ^ constant.

0)

 ̂ The flavour o f E aste rlin ’s analysis is indicated by quoting some samples o f his 1961 paper: * .. .  the favor
able im p a c t. . .  o f  a swing in the rate o f growth o f demand -  itself much larger than heretofore -  was felt w ith 
m uch greater force [after 1939]. . . A s  a result, the rate o f change o f fertility reproduced the swing in  labor 
dem and in significant measure for the first time’ (p. 894). 'A s  for prediction o f the shorter-term  future, the 
decade o f the s ix tie s ,. . .  a relative weakening in the exceptional labor market engaged by young persons in 
the recent past is im plied, and a consequent adverse response in the fertility rate (though not necessarily in the 
number o f births)’ (p. 899). ‘The im plications o f the present analysis for the longer-term future o f fertility change 
are in contrast w ith those likely to be suggested by the typical demographic discussion o f our fertility history . . . 
[namely] a resum ption o f the prim ary trend [of a long-term secular decline in fertility]. . . . One might imagine a 
more-or-less self-generating mechanism, by which in one period a decline in the rate o f labor m arket entry 
causes a concurrent rise in the rate o f  change o f fertility, and this in turn leads with a lag o f around two decades, 
to a rise in the rate o f labor-m arket entry and a consequent decline in the rate o f ehange o f fertility ’ (p. 900). 
O bviously, I  have not done justice to D r Easterlin’s careful qualifications.

* See H . Leibenstein, ‘A n  Interpretation o f the Econom ic Theory o f F ertility ’ , Journal o f  Economic Lileratuie, 
12 (1974), pp. 457-479, f(Dx¿ survey o f  economists' theories o f fCTt)li.ty.Jn clu riin g  that o f  the C hicago School 
theorists, G a ry  Becker and T~W 775ch’uTiz," and otbers m '^ ieJo u rn a l o f  Political Ei
supplement entitled N ew Economic Approaches to Fertility.

Economy  (M a rc h /A p ril 1973)
+*
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NON-LINEAR MODEL OF SELF-GENERATED FERTILITY WAVES 245

For prescribed initial [A'̂, (0), N 2 (0)] = or B--̂ , the system forever after
determines its own development,

= N 2°) = b(f,B.„B.2), t>0. (2)
Those accustomed to the standard Lotka model will surmise that there exists an asymptotic 

exponential rate of increase with stable age distribution:
Lim 5(/) (1 -br) ' = constant dependent on (5_,, B.2)

Um[N,it)/B(t)]=^p,0 +rr^

Lim [N2it)IBit)] = Pi/>2(l+r)“^
/-►CO

where 1 -f-r = A* is the root of
Â  = fl,[A]A+ 02

(3 )

(4 )

This is not a quadratic equation. However, if la/iH is small enough, there will certainly 
be such a real root, with r < 0 as a,[l-b/-] + a2 < I to a good approximation. (If rz, were 
a constant as in the linear Lotka model, the quadratic equation would have a second negative 
root, A2, IA2 1 < ) A, = A* = 1 + r, which provides transient oscillations in births.)

Readers of Easterlin will expect oscillations around the stable age distribution of an 
every-other generation type, oscillations which are additional to those incurred as a Lotka 
model irons out abnormalities in its initial age distribution. And they will not be disappointed. 
Indeed, if ûi'[A] is sufficiently negative near A* = 1 -br, the exponential mode of growth will be 
unstable with respect to the slightest perturbation, which will send it into a ‘limit-cycle’ motion 
reminiscent of the famous cobweb model of the pig cycle.*

To see all this, solve the problem for B{t)IB{t- 
linear first-order difference equation

1) = Y{t). Then (1) reduces to the non-

y(/+l) =a,[T(/)] + a2nO"'
= F[T(f)], no>o

(4)

With fl, [ T] a positive function that is non-increasing in its argument, there will be exactly one 
positive root,® T* = A* = 1 4-r, to

If a,[ y] were a constant,”' Lotka and Leslie could easily prove that
(5 )

‘ See M . Ezekiel, ‘The Cob-W eb Theorem ', Quarterly Journal o f  Economics, 52  (1938), pp. 255-280, fo r a 
survey o f the famous cobweb model, or the mathematical analysis and references in P. A . Sam uelson, ‘ D ynam ic 
Process A n a ly sis’ , in H . S. E llis  (ed.), 4  Survey o f  Contemporary Economics (H om ew ood, 111.: R ich a rd  D . Irw in  
for the A m erican Econom ic A ssociation, 1948-1952), C h . 10, pp. 352 -38 7, and ‘ M athem atics o f Speculative 
P rice’, in R . H . D ay  and S. M . Robinson (eds), M athem atical Topics in Economic Theory and Computation 
(P hilad elp h ia: Society fo r Industrial and Applied M athem atics, 1972). T h is  1971 John von N eum ann Lecture 
is reprinted in S IA M  Review, 15 (1973), pp. 1-42.

® There is no meaningful definition possible fo r any further root. How ever, there is a definable lim it, for 
B - i / S - j  T* and I f l i ' l l l  sm all, to

Lim
b{t+  1 B - 2) ( y * ) - ' - ‘ - 6 ( r ; S - „ S _ î )  (T -* )- '

= Aj = + y*r[y*]<0'
6(/:fl.|,fl.j)(K»)-'-6(/-l;B-,,B-2)(T*)-'̂ ‘

W hen a ,  [1  is a constant this is the second Lotka root. W hen a ,'[  ] is a sm all negative num ber, the non-linear 
^2  contains an Easterlin am plification o f the Lotka transient component. W hen |a i '[  ] | is large and / *  unstable, 
the lim it must be taken backward as t -> — 00 and initial S _ i / S _ 2  is near Y*.

’  K eyfitz, loc. riV in footnote I , gives a (menr model that somewhat resembles my (1). Intheabsence o f econom ic 
effects on fertility, he postulates (in my notation), B(t) = /?o B (/— I ), 0 < / ? q <  1 • Easterlin effects lead him to 
m odify this to B(t)  =  /?oB(r— I ) + 7 [/?oB(r— I)  — B (r—2)], r > 0 ,  so that B(t)  =  c i/?o ' +  c 2 ( — >•)'. Such a linear 
system is everywhere damped, o r anti-damped, or conservative; it can never approach a lim it cycle o f definite

I i
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1<F'[K*]= -aJ(Y*y ̂

$ 0

Í6)
and that Y* is a globally stable root, approached asymptotically by every solution y[t;Yo\ 
that begins with initial positive Yq - namely

Limy[t;Ko] = r*, ro>0
However, with a/[F*] a large enough negative number, we now have 

F'[Y*]^ a^'[Y*]-a^{Y*r^<-\

(7)

(8)
Hence, Y* is locally unstable, and any initial growth at a uniform exponential rate proportional 
to (r*)' will, when perturbed ever so little, diverge from that steady path.

Indeed, if we keep ai[y] bounded between m and m + /j = M, but let o/[ 7*] vary with a 
parameter 1/c, then for e near enough to zero we can be sure that an every-other-generation 
limit cycle will be asymptotically approached. An example is provided by:

ai[7,fi] s M > m for 7<l-e-‘
ai[7,e] s m>0 for 7>1-Fe"‘

1 1 (M— m)a,[7,E] = -(M+m) + -------(7-2 2 2e

Ü2 = \-\{M+m)

(9)

1

Here ̂ 2 adjusted to make r = 0 = F* — 1, so that the population happens to have a 
steady state with no growth. If we begin with the system will stay forever until
disturbed, at B{t) = 5_,, Y{_t) s Y* =  1. However, the slightest initial disturbance, 7o> 
will, when e is small enough, lead to oscillations of B(i)lB(t— l) every other generation, 
approaching a stable periodic motion of the type

B{2t)IB(2t-\)
Bi2t+l)/B{2t)

A*> Y* 
B*<Y*

To solve for the exact (A*, B*) values we find the (A, B) roots of
B = F[A], Y*<A  ̂  F[B], A = F[F[A]], B = F[F[B]]

(10)

(11)
eschewing the trivial root (A,B) = (Y*, 7*). The example in (9) is designed so that, for e 
small enough, there will be exactly one such pair of stationary roots to the iteration

7,+ 2 = F[F[Y,]] s  F2[7,] (12)
am plitude. Lee (1975), loc. c il  in footnote 1, gives a non-linear system, sim ilar to m y (1) but involving so great a 
num ber o f  phase variables that its exact qualitative properties cannot be determined. How ever, in’ the neigh
bourhood o f its exponential-growth mode, he does provide linear sm all-vibration approxim ations and even 
tests the im plied spectrum against the h istorical 1900-1972 spectral periodogram : the observed 40-year cycle is 
reported not to be captured by the model. Belatedly, I  have learned that Lee [1974, F ig ure 3] clearly anticipated 
this ‘lim it-cycle’ finding, saying (p. 567): ‘. . . the e quilib rium  point [of a two-age non-linear model] m ay be 
unstable, in which case violent oscillations may lead to extinction . . .  or a stable “ lim it cycle”  m ay occur, w ith 
perpetual oscillation’ . A lso, I  applaud Lee’s recognition that, quite aside from  cohorts’ relative-security effects, 
environm ental constraints and the law o f dim inishing returns cause Lotka -L eslie  coefficients to be variable 
functions not constants, so that the long-run intrinsic rate o f increase, 1 + r * ,  must be unity in  such models 
rather than any  positive num ber as in the conventional linear models. L ik e  reasoning led to m y view : ‘ N o 
economist could have devised the [standard, conservative] L o tka -V o lte rra  [predator-prey] model, w hich ignores 
dim inishing returns and the ratios o f the species to fixed land.’ See P. A . Sam uelson, ‘A  U niversal C y c le ?’, in 
R . H enn (ed.). M ethods o f  Operations Research  (M eisenheim : Verlag A nton H ain, 1967), pp. 307-320.
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For £ very large, we will have
-\<dF[Y*\¿\¡dY<0

247

(13)
Therefore, as is probably realistic, the population does settle down to its Lotka stable-growth 
state, but with a detectable extra tendency to resonate in doing so, with a damped every-other- 
generation Easterlin component. However, when the Easterlin effect is very strong, we do have a 
stable limit cycle, as in (10).

Y or Y t + l t*Z

F ig u r e  I .  In  (a) where the Easterlin fertility response to relative lab our demand is weak, equ ilib rium  at Y *  is 
locally  and g lob ally stable in the Lotka linear fashion -  but w ith am plified every-other-generation transient 
component. In  (b), where c is sm all and the Easterlin effect large, the Lotka equ ilib rium  at L  is locally  unstable -  
the slightest perturbation near L  sends the system into asymptotic fertility oscillations that approach the lim it 
cycle, -►  A, and B  (2 r+  1)/B (2 r) -►  fl, as r 0 0 .

Figure 1 illustrates the topology of the F2\Y,] iteration. In 1(a), there is shown a damped 
system that returns to its Lotka exponential growth mode. In 1(b) is shown a stable limit cycle 
of the economic ‘cobweb’ type encountered in the corn-hog literature. I
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T o w a r d  
A  R e s t a t e m e n t  
of D e m o g r a p h i c  
Transition T h e o r y

JO H N  C  C A L D W E L L

Our interpretation of past popula
tion movements and our expectations about future trends rest primarily 
on a body of observations and explanations known as “demographic 
transition theory.” The conventional wisdom of this theory has had a 
deep impact and guides the work programs of international organizations, 
technical assistance decisions hy governments, and popular analyses in 
the media.

The theory has changed little in the last 20 years. Indeed the period 
has seen a plethora of analyses of differentials in fertility, especially those 
found in contemporary American society, which have tended to obscure 
the all-important distinction between the origins of fertility decline and 
the subsequent demographic history of societies experiencing such de
cline.̂ This failure to update the theory is curious because the last two 
decades have provided researchers with far more experience of pretransi- 
tional and early transitional societies than they had previously been able 
to obtain.

It is also unfortunate because it has led to unnecessary misunder
standings, misinterpretations, and fmstrations. It will be argued here that 
an inadequate understanding of the way in which birth levels first begin 
to fall has led both to premature gloom about the success of family plan
ning programs and unnecessary hysteria about the likely long-tenn size 
of the human race, as well as to antagonisms at such forums as the Bu
charest World Population Conference between countries at different 
stages of demographic transition.
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322 A  R E S T A T E M E N T  O F  D E M O G R A P H I C  T R A N S I T I O N  T H E O R Y

D e v e l o p m e n t a n d  T e s t i n g  
o f t h e  T h e o r y

The thrust of the paper is that there are only two types of fertility regime, 
with the exception of the situation at the time of transition; one where 
there is no economic gain to individuals from restricting fertility; and the 
second where there is often or eventually economic gain from such 
restriction. In both situations behavior is not only rational but econom
ically rational. Another corollary is that there is not a whole range of 
economically rational levels of fertility in different societies, but instead 
only two situations, the first where the economically rational response is 
an indefinitely large number of children and the second where it is to be 
childless. It is admitted that in many societies at different times there is 
not a steep economic gradient between different levels of fertility; how
ever, maximum and minimum family sizes in these societies are deter
mined by personal, social, and physiological reasons, not economic ones. 
Further, it will be posited that the movement from a society characterized 
by economically unrestricted fertility to a society characterized by eco
nomically restricted fertility is essentially the produet of social, rather 
than economic, change, although with economic implications. It will also 
be argued that the forces su.staining economically unrestricted fertility are 
frequently .strengthened by economic modernization unaccompanied by 
specific types of social change and that this is the explanation for sus
tained high fertility in a situation in which “modernization”—urbaniza
tion, increase in the jrroportion of nonagricultural production, and so on— 
is demonstrabb occurring. The social revolution—one of familial relation
ships and jrarticularly of the direction of intrafamilial flows of wealth 
dictated by familial obligations—need not iry its nature accompany eco
nomic modernization. However, it almost inevitably will occur either 
simultaneously with, or to a considerable degree preceding and perhaps 
hastening, economic modernization in the contemporary world. This is 
due largely to the phenomenon of Westernization, an essentially .social 
proce.s\s with a range of inechanisins for its s])read (which have depended 
on economic advance in the West and to a more limited extent elsewhere, 
hut which have not been dictated or foçned by economic growth).“

The discussion will cover three types of society: (1) primitive socie
ties where food gatherers, nomadic pastoraiists or agn'cnlturalists live in 
largely self-suificient communities feeling little or no impact from a 
national state or a world religion; (2) traditional societies, predominantly 
agrarian, where the apparatus of a state government or the attitudes, and 
often the stnicture, of an organized religion make an impact on both com
munity and individuals, e.specially in giving guarantee of safety or 
assistance; (3) transitional societies where rapid change in way of life
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towards that followed by people in lands with a “modern” economy 
usually in recent times has been catalyzed by outside contacts. It will be 
maintained that, at least in the contemporary world, the supports for 
unlimited fertility finally ciarmble in the transitional society, and that the 
analysis of this cnmibling and of its preconditions is largely unrelated to 
the analysis of the frequently slow and sometimes vicissitudinous reduc
tion in family .size that subsequently occurs in transitional and modern 
societies. Miu-h of the argument draws jnimarily on African e.xamplcs, 
both because of my experience in Africa, and because all three types of 
society are well rejiiescnted on the continent.

D e m o g r a p h i c  T r a n s i t i o n  T h e o r y

By the end of the nineteenth century it was common knowledge that 
fertility levels were falling in many Western countries and there was a 
presumption that birth rates would stabilize at lower levels (although 
there was no agreement about what the new levels would mean in tenns 
of natural increase). An attempt was made by Warren Thompson in 1929 
to divide this transition into three phases and by C. P. Blacker in 1947 to 
distinguish five phases.'* Neither could be said to be the father of demo- 
gra]rhic transition theory in that neither suggested an explanation for 
fertility change.

Modern demographic transition theory was born almost in mature 
form in a paper written by PTank Notestein in 1945, Notestcin ofi'ered a 
twofold explanation for why fertility had begun to decline. Fertility in 
premodern countries had been kept, if not artificially high, then high 
only by the maintenance of a whole scries of props: “religious doctrines, 
moral codes, laws, education, community crestoms, marriage habits and 
family organizations ... all focused towards maintaining high fertility.”'' 
High fertility was necessary for survival because otherwise the ver)’ high 
mortality rate would have led to population decline and extinction. But 
e\’entually in country after country mortality began to decline, and the 
props were no longer needed or were not needed at their original 
strength. One could leave the explanation here and argue that the props 
would inevitably wither, as social adjustments were made in response to 
other changes. However, Notestein put forward the \’iew that, in the 
M'esl at least, more positive forces (arising out of the same process of 
modernization that had brought the death rates down) were at work 
destroying the props. Fundamental was “the growth of huge and mobile 
city populations,” which tended to di.ssolvre the largely corporate, fainilv- 
h;ised w;ry of life of traditional society, replacing it with individualism 
marked above all by growing personal aspirations. Large families became
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“a progressively difficult undertaking; expensive and difficult for a popu
lation increasingly freed from older taboos and increasingly willing to 
solve its problems rather than accept them.” "’

Again in 1953 Notestein pointed to the “urban industrial society” as 
the crucible of demographic transition and stated, “It is difficult to avoid 
the conclusion that the development of technology lies at the root of the 
matter.” Once again he placed emphasis on the erosion of the traditional 
family, “particularly the extended family,” and on the growth of indi
vidualism, but he also drew attention to other important social move
ments: “the development of a rational and secular point of view; the 
growing awareness of the world and modern techniques through popular 
education; improved health; and the ap̂ rearance of alternatives to early 
marriage and childbearing as a means of livelihood and prestige for 
women.” However, this time the description of prctransitional society 
was not drawn largely from the e.xperience of the West but was general
ized to include the developing world:

The economic organization of relatively self-sufficient agrarian communi
ties turns almost wholly upon the family, and the perpetuation of the 
family is the main guarantee of support and elemental security. When 
death rates are high the individual’s life is relatively insecure and unim
portant. The individual's status in life tends to be that to which he was 
born. There is, therefore, rather little striving for advancement. Edneation 
is brief, and children begin their economic contributions early in life. In 
such societies, moreover, there is scant opportunity for women to achieve 
either economic snppiut or personal prestige outside the roles of wife and 
mother, and women’s economic functions are organized in ways that are 
compatible with continuous childbearing.“
The mainstream arguments of the theory are that fertility is high in 

poor, traditional .societies because of high mortality, the lack of oppor
tunities for individual advancement, and the economic value of children. 
All these things change with modernization or urban industrialism, and 
individuals, once their viewpoints become reoriented to the changes that 
have taken place, can make use of the new opportunities.''

The argument appears at first clear and convincing, but it has ele
ments and implications that are more complex or debatalde and that have 
had an enormous effect on our way of looking at demographic change. 
The most fundamental is.sue i.s whether the theory actually deals with 
reactions and accommodations to material circum.stances. There is a per
sistent strain in demographic transition theory writings that claims that 
rationality comes only with industrial, urban society, and a related strain 
that regards traditional agrarian societies as essentially brutish and super
stitious. This arises in two distinct ways.

tiom the references to pre-demographic-transition society.
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The concept of the brutishness of the poor, and their inability and unwill
ingness to help themselves, is a fundamental proposition of Malthus. But 
the origin of the view in modern demographic transition theory is the 
argument that, in spite of the high mortality, insecurity, and lack of cost 
of children in pre-demographic-transition societies, all kinds of religious 
and social institutions and preserves were needed to keep fertility high. 
This i.s why demographic transition literature is full of references not to 
the behavior or reactions of such people but to attitudes, beliefs, tradi
tions, and irrationality. Kingsley Davis wrote of the contrast between 
traditional societies and “the growing rationalism of modern life” and, 
again, describing sex and reproduction in the former, that “towards this 
aspect of life the woman has mainly a nonrational approach—religious, 
supersitious and incurious”*; George Stolnitz described “a shift in atti
tudes from the traditional fatalism of peasant societies”'*; Eva Mueller 
observed that, “it is difficult to influence deep-seated attitudes”’“; \\alliam 
Rich believed that “large-scale fertility declines cannot be expected until 
the living conditions of the majority of the population improve enough so 
that they no longer consider large families necessary for economic 
reasons”” ; Stephen Enke deduced that, “many simple peoples understand 
very little about why reproduction occurs and how it can be prevented”’-; 
Michael Endres has written recently,.“people directed by tradition resist 
rational intervention and choice between behavioral patterns,” and “to 
ui ge upon a traditional people a rational technical means of birth control 
i.s to cliallenge tlic tenacious hold of a hard-won cultuie to which choice 
and change are the enemy”’*; while G. T. Trewartha indicted the irration
ality of premodern society for causing not only high fertility but also 
maldistribution of settlement; “Indeed, much of the distribution does not 
appear to be particularly rational. . . Tradition, which is uuu.sually strong 
among the tribal peoples of Negro Africa, plays a more than ordinary 
role.”’̂

The second respect in which an implicit assumption of pretransition 
irrationality enters into the theory is through references to cultural lags 
in making fertility adjustments to the arrival of the new urban, industrial 
conditions. Such references are plausible in a way because a period of 
change is under consideration instead of an e.xtended stable situation. 
Several of the quotations above do refer also to such lags, but the concept 
is both implicit and explicit in Notestein’s 1945 paper. There he argued 
that the supports for high fertility “change only gradually and in response 
to the strongest stimulation” and described “a population increasingly 
freed from older taboos and increasingly willing to solve its problems 
rather than accept them.”’“

That the central tradition of demographic transition theory is still 
very much that of Notestein’s 1945 and 1953 formulations and that the 
belief in increasing rationality with modernization is still an integral

0«
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element has been demonstrated vividly by the publication of the most 
recent United Nations Population Studies, which justifies the latest 
United Nations population projections. The argument is worth quoting 
at some length:

The entire process of economic and social development . . . itself changes 
people’s outlooks from traditions and fatalism towards modern concepts and 
rationalism. . . . The past record in the more developed countries demon
strates . , . that it [fertility decline] can ... be expected to occur in the 
normal course of the modern development proce.ss . . . the deliberate 
regulation of fertility defies age-old custom, ... A high frequency of 
cliildbirtli . . . was necessary for the continuation and security of familie.s 
and this found emphatically strong support in the prevailing values and 
customs. In many cultures it has also been considered that children pro
vide a much needed insurance against destitution in old age. Associated 
with such cultural norms lias been the regard for women in their seem
ingly principal function as bearers and rearers of children, limiting thereby 
their participation in economic and social roles held to be mainly the 
prerogative of men. Interwoven with such attitudes there can also be a 
fatalistic refusal, or even an abhorrence, to contemplate any regulatory 
interference with the reprodiictory process. It is not to be wondered at 
that such a traditional outlook on life can be highly resistant to change. 
But as shown by the earlier experience of the more developed regions . . . 
change is possible or eventually to be expected.’®
Much of the argument for demographic transition concepts as they 

arc now widely held turns on the definition of rational. The term “eco
nomically rational” is frcciuently substituted so as to avoid having to 
judge “social rationality” with the possibility of having to agree that a 
certain mode of behavior was rational in a given setting in that it met 
the ends of religious beliefs or of community obligations. Even so, the 
criteria employed are highly ethnocentric and are laden with Western 
values. It i.s assumed that it is rational for a man or a couple to maximize 
the expenditure on the individuals in his or their nuclear family; but 
there are any number of noa-Western societies in which there is greater 
pleasure in spending on some relatives outside the nuclear family (adult 
brothers for instance) than on some within it, and in which children are 
happier to spend on jrarents than are parents on children. Obviously the 
fundamental choices are social ones and economic behavior is rational 
only insofar as it is rational within the framework established by social 
ends. What demographic transition theory has always regarded as 
rational are primarily ̂Vc.stern social ends with economically logical steps 
to maximize .sati.sfactions given those ends.

The underlying assumption of this study is that all societies are 
economically rational. The point is a simple one, but its acceptance is 
absolutely necessary if we are to arrive at an adequate tlieory of demo-
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graphic transition, if we are to understand the contemporary population 
changes, and if we are going to make adequate predictions for planning 
purposes. It is, in fact, difficult to have a rigorous analysis on any other 
assumption. Social ends differ but can be largely explained on a rational 
basis—usually even in economic terms. Furthermore, change in social 
ends can often be observed, measured, explained, and predicted. The 
view that the fertility behavior of the Third World arises largely from 
ignorance and should be combatted with education and guidance is held 
strongly by many family planning movements and leads to friction and 
e\’en confrontation; the same reaction arising out of much the same 
origins was witne.ssed writ a little larger at the Bucharest Conference. 
Indeed the view that peasants are usually mistaken in evaluating the 
clfect of their fertility on their own economic well-being has recently 
been seriously argued in a paper by Mueller.’̂

A second implication of demographic transition theory, at least as 
origiirally conceived by Notestein, i.s that industrialization and concomi
tant urbanization are preconditions to development. Notestein placed 
stress on “urban industrial living” (in 1945) and later on “urban indus
trial society” (in 1953), as the context in which the social changes leading 
to fertility decline occur. Similarly Thonijrson (in 1946) referred to 
“indu.strialization” as the necessary condition. In the last 20 years such 
ti'nns have largely been replaced by “modernization” or near synonyms 
like “the modern development proces.s” as it became clear that great 
numlrers of people in the Third World were unlikely to be living in 
industrial cities for generations. The demographic transition theory did 
allow for the possibility that the new way of life and the consequent new 
fertility behavior might be generated in the urban industrial setting and 
then l)e exported to nonurban and nonindustrial populations either b)' 
exporting some of its institutions (such as schools, women’s rights legis
lation or a full market economy) or by simply exporting its attitudes or 
ideas. This tenet received historical support from the decline in fertility 
among rural populations in the We.st. The theory did not specify whether 
the urban indnstrial melting pot from which the changes were derived 
had to be in the same society or whether a global economy and society 
was beginning to operate that could export the necessary ideas and insti
tutions from the economically developed countries to the commercial 
cities of Asia and Africa and on to the niral hinterlands. (Demonstrably 
this has long been happening with regard to governmental institutions 
and more recently in terms of schools and political ideology.) In any case 
the link with the emphasis on the pi'ops for high fertility is clear. If high 
fertility in developing countries we're a wholly rational response to 
economic circumstances, then the small family pattern could never be 
exported; hut, if the large family were to a considerable extent the 
product of beliefs and attitudes sustained largely by religion and shib-
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boleth in order to compete with high mortality rather than to meet the 
needs of the economic system, then export was quite possible. Those who 
doubted the validity of a theory based only on the transmission of ideas 
but who were prepared to accept the possibility that the spread of small 
families could be achieved by the spread of institutions made little 
progress i)i identifying those institutions that were minimally necessary 
for fertility transition—schools? nonagricultural employment?

A third problem lurked in demographic transition theory but was not 
specifically identified. Was it primarily modernization that was being 
exported? Is there a specific fonn of social modernization that is a 
necessary adjunct to economic modernization? Or is the export Westerni
zation, which by historical accident has been tailored to fit the world’s 
first economic modernization and which is easily exportable partly be
cause of the West’s economic strength (clearly visible in its earlier ability 
to colonize) and partly because this tailoring makes it easily adaptable 
to modernizing economies? Notestein wrestled with problem areas in his 
1953 paper and the whole question of Westernization almost arose; why 
had fertility fallen steeply between World Wars I and II in almost wholly 
agricultural Bulgaria while failing to do so during the 1950s in the larger 
urban areas of Egypt and the Far East?'**

Sngf̂ ested Modifications to the Theory Without actually saying as 
much, Davis argued in 1955 and again, with Judith Blake, in 1956 that 
the props were not needed. High fertility was a perfectly rational re
sponse to socioeconomic conditions in a traditional agrarian society: the 
extended family means that the cost and care of children are shared; 
children, once past infancy, may in fact pay for their costs, especially in 
conditions of cottage industry, but more generally in any farming situa
tion; both husbands’ and wives’ families of origin may help establish 
the newly married couple, often on a farm of their own; large families 
may bring economic strength through political strength in the local 
decision-making organizations.̂ ®

Recently this aspect of the demographic transition debate has been 
summarized and evaluated by Thomas Burch and Murray Gendell, who 
demonstrated that research findings from India and Taiwan fail to show 
the predicted fertility contrasts between families residing as nuclear 
families and those living together in larger agglomerations of relatives.®® 
The point is an important one, and, in order to clear the way for the sub
sequent argument in this paper, should be dealt with here. The research 
in India and Taiwan is almost certainly irrelevant for three reasons, of 
which the second is most important. The first is that survey or census 
data do not accurately measure even residential family size. The building 
materials, mud and stone in contrast to bamboo and thatch for instance,

considerable numbers of people can be housed
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in a single structure or alternatively in several smaller stmetures adjacent 
or close by. The second (a point to be elaborated later) is that family 
residence arrangements have little or nothing to do with the true ex
tended family of mutual obligations, at least as long as residence outside 
the traditional community is not specified. It is the size and ramifications 
of this family of obligations that may well help to determine fertility. 
The third is that family residential patterns are often a function of the 
life cycle; in some societies nuclear residence is most likely to be found 
immediately after hu.sband and wife (often with children of their own 
by this time) first move away from their parents to a farm or business 
of their own. What demographers should really be interested in are the 
families of this type who are unlikely to subsequently attract or retain 
many other relatives (except perhaps aged parents or nephews and 
nieces undergoing education) often because they have moved to a city 
or have been fairly highly educated and so have opted for a different way 
of life from their relatives.

Family sociologists added some riders to the picture. William Goode 
decided that the nuclear family’s fundamental demographic character
istic was not that it leaned toward small size but that it was more flexible 
than the extended family in reacting to economic conditions favoring 
high or low fertility; thus at much the same time (eighteenth and early 
nineteenth centuries) European populations had chosen high fertility in 
frontier North America and moderate fertility in their homelands in 
Europe.®̂  This had, of course, been a major contention of Malthus. Some, 
Colin Clark, for example, went further and identified nuclear families 
with advanced economies and extended families with nonindustrial socie
ties—probably, as will be argued later, a fundamental mistake at least in 
terms of European history.®®

Another attack on the props came from David Heer and Dean 
Smith who argued that the props had at every stage been wholly rational 
because of high mortality and had withered as the death rates fell.®®

Recent Ideas An important contribution in the 1930s was that of the 
economists, especially Ansley Coale and Edgar Hoover in 1958 wfith a 
major analysis of India, together with Mexico. What is apt to be over
looked is that Coale and Hoover accepted as their starting point the 
existing demographic transition theory,®̂  and that most of the subsequent 
economic analysis is independent of theories about when and if fertility 
is likely to fall. Coale and Hoover spelled out the economic implications 
of transition theory but they did not test its basic assumptions. Their 
analyses were essentially those of macroscopic data, and their main con
clusion was that national economic growth is impaired if fertility levels 
too greatly exceed mortality levels. However, most nonspecialists received 
the message that they had shown convincingly that high fertility is



3.30 A ju v St a t e m e x t  o f  d e m o g r a p h i c  t r a n s i t i o n  t h e o r y

econoniically disucU'aiitageous' lor every size oi population unit, and the 
view that high-fertility agrarian families were behaving irrationally was 
given a powerful Iroost.

It i.s pos.s'iblc to ewlrapolato part of the argument from national popu
lations to incli\’idual families: to suggest that lower fertility will produce 
a fainilv age structure with a higher ratio of potential adult producers to 
child consumers than will high fertility and that fewer children will 
allow mothers to participate more in economic activity.For reasons 
analyzed below all these arguments ring somewhat hollowly in an actual 
agrarian society; children work at young ages; often the peasant’s analysis 
is (h nainic in contrast to the demographer’s static one in that the peasant 
is thinking less of the present and more of safeguarding the future; and, 
in many societies, the peasant’s wife already works long hours (freed 
from minding the j)roduct of her recent fertility by the child care being 
practiced by the product of her earlier fertility).

Two years before Coale and Iioo\'er’s study appeared, R. Nelson had 
produced his “low-level equilibrium trap model.” Subsequently Harvey 
Liebenstcin made the model more specifically demographic, sugge.sting 
that in “backward areas” people are merely caught by circumstauccs; 
they lack the iuducemeut to save or invest and are unlikely to make 
quantum jumps in technology; as a result, per capita income remains 
static, mortality docs not deciinc, and, hence, population does not groyv,'-*' 
The model docs imply at least .short-term rationality, although it could 
also be taken to incun that the society as a whole was incapable of plan
ning its course to a better future. A more important limitation is that the 
model seems to have no real significance for social theory (e.xcept for 
historical studies) in a world where societies are no longer isolated from 
each other and where imported health technology means that popula
tion is growing increasingly fast, even in many societies with largely 
subsistence economies.

In 1974 Juli;m Sinu)u summarized aud assessed much of the research 
evidence available on fertility and stage of economic development, con
cluding that “fertility is everywhere subject to much rational control.” He 
largely avoided the question of why—within this framework of rational 
decision—fertility deciinc sets in, conkentiug himself with pragmatically 
observing that “we may rely on the fact that, as education rises, fertility 
will fall” and that “if one wishes to reduce fertility, one should think 
about raising educational levels as well as aiding birth control.””“

Since the 1950s, sociologi.sts have contributed powerfully—not always 
intentionally— to the thesis of irrationality by apparently showing a sub
stantial gap Iretwccn desired and achieved fertility in the Third World 
(together with a smaller gap in developed economics). The origin of this 
formulation dated from the beginning of fertility studie.s, when the 
Indianapolis Sursey of 1941 asked American respondents what they
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considered the ideal family size. The concept of “nonjis had been one 
of the basic planks of modern sociology, and in the early 1960s Ronald 
Freedman applied it to fertility studies in a way that seemed to have 
implications not only for behavioral rationality hut for behavioral eco
nomic rationality: “family size norms will tend to correspond to a number 
U'hich ma.ximizes tlie net utility to he dciah’cd from ha\'iiig children in 
the society or stratum.” In developing countries, he eoncluded, “there may 
be a delicate balance of pressures towards higher fertility to ensure at 
least a certain minimum number of children and counter pressures to 
minimize or eliminate an intolerable surplus of children under difRcult 
subsistence conditions.”-'“

During the mid-1960s, knowledge, attitude, and practice (KAP) 
surveys were used to measure desired or “ideal family size” in the devel
oping world using questions about tlic “best” or "ideal number of chil
dren or the family size that would he desired if the respondent were to 
start her reproductive history all over again. Comparisons made in 1965 
between “desired” and actual fertilit)- prompted W. Parker Mauldin to 
state, “although it is not yet true that people in the developing areas 
share the small family ideal, it is true that most of them no longer want 
very large families,”-'“ and Bernard Berelson to calculate tiiat, while ideal 
family size in the United States was 97 percent of the achieved size, it 
ranged in a number of developing eountiies between 60 and 92 percent. '"

The whole question of ideal family size is of the utmost importance 
for tile discussion of demographic transition theory in this paper. It is not 
necessary to regard the gap between ideal and achieved size as e\ idcncc 
of irrational behavior; indeed Berelson regarded it as arising from "lack 
of information, sersices and supplies” and this was the most common 
position taken during the 1960s by technical aid organizations in the 
family planning field. Indeed the significant gap—that created by the 
props, according to demographic transition theor)'— is essentially that be
tween the family size which would he dictated liy ceonomicalK- rational 
behavior and ideal family size. In fact there is little relationship between 
the demographic transition coneinn with the attainment of economic 
rationality and the KAP study attention to ideal famil)’ size; K.\F studies 
essentially attempt to measure potential consumer demand, and in this 
they ignore the is.sue of rationality except to the extent that it seems rea
sonable for a person to do what he wants to do. Some researchers appear 
to take it for granted, howeier, that a movement in ideals is almost in- 
evitalily a movement toward rationalit)’ and, hence, ci'idence of the decay 
of the props.

There are three fundamental questions.
The first is whether there are “norms" at all in the high-fertility situa

tion. It will be argued hero that economically there is no ceiling in primi
tive and traditional societies to the number of children who would be
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economically }>cneficial; the actual mimber is kept down because ])hysio- 
logical and social problems arise from too frequent childbirth and the 
failure to cease childbearing at a certain stage. Achieved fertility is a 
product of this conflict and can hardly be described as approximating a 
norm,'*'

The second question is whether fertility behavior must be regarded 
as mainly economically motivated, or whether social motivations are also 
important or even dominant—w'hcther norms, if they exist, and fertility 
behavior can be taken as an approximate measure of the individual’s 
reaction to economic circumstances. Simon argues that fertility can be 
taken to be primarily economically motivated and justifies “an important 
omission [from his study] . . . , social norms and values. The reason . . . 
is that in the context of long-run analysis, culture and values do not have 
independent lives of their own.”''- This, it will be noted, is a direct assault 
on the props. This proposition differs from that put forward in this paper 
in that the argument here is that fertility is economically rational only 
between certain limits that are set by noneconomic factors; that there 
are two types of society, one in which it is economically rational for 
fertility to be ever lower, but in which a floor is interposed by non
economic considerations, and the other, in which it is rational for it to be 
ever higher, restrained only by a noneconomic ceiling.

The third question is w'hether fertility can be used as a measure of 
desired behavior. The apparent demonstration by the KAP surveys that 
there is a wide gulf betsveen what Third World people w’ant to do and 
what they succeed in doing introduced a large element of chance (and 
not random chance at that) into the whole matter. It is perhaps impos
sible to study the motivation behind fertility decline if the populations 
of the Third World habitually exhibit fertility .well above what both 
economic rationality and the attitudes molded by the props dictate. I 
.suggest that this apparent gap is partly the product of the present unusual 
circumstances, but largely an artifact of the method of investigation. 
Change is at present so rapid in many societies that there is a fast increase 
in the numlrer of people who will economically benefit from low'er fertil
ity. However, the “ideal family” questions ultimately fail to measure likely 
fertility behavior even under conditions of adequate access to contracep
tion Irecause thc)' are imported almost undigested from Western society 
and contain a range of assumptions about non-Western societies that will 
not bear up under examination. The fundamental problem is the ques
tioning of a woman about the “best” number of children, as if the chief 
cultural thrust were optimization of family size instead of a range of 
other concerns such as meeting the expectations of husband and other 
relatives, conforming with peer group behavior, and so on. In many 
surveys most respondents probably do not fully understand the question.

t̂he words mean, but they also know that they arc being
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asked to define “best” in a modernizing sense by interviewers (and, 
behind them, some institution) who interpret “best” in a futuristic sense 
or in the sense of the elites. I'he “politeness response” is only a small part 
of the reaction.'*■' The “idea! family” question was shaped by Western, 
middle-class researchers, living in conjugal families in which husbands 
and wives consult each other over matters of reproduction and se.x, and 
it achieves its greatest reliability among such people. In this paper it will 
be taken that achieved fertility everywhere comes close to being a 
rational response to the circumstances of the society.

In 1965 the publication of a United Nations study directed the atten
tion of researchers to the prime importance of the changing conditions 
that lead to fertility decline at a point identified as the “thrc.shold.” The 
anal}’sis distinguished six levels of fertility, in what was essentially a 
cross-sectional and itot an historical analysis, but for further analysis 
combined thc levels into two groups, one in which relatively low fertility 
had been achieved and the other in which it had not. Every Asian and 
African population, except Japan, was in the high-fertility group, while, 
with the exception of Albania, every European population in Europe, 
North America, and Oceania was in the low-fertility group. In Latin 
America, only Argentina and Uruguay w'ere among the low-fertility 
countries. The United Nations recognized that it was “perhaps no coin
cidence that most of the countries where fertility is low . . . are in Europe 
and Euroi)ean-settled regions,” eoncluding that “fertility levels might . . . 
be due ... at least partly to culturally determined circumstances affecting 
the interactions between fertility and economic and social changes.”'“' 
This dichotomy had the disadvantage that the nations identified as being 
beyond the threshold had in many cases pas.sed it long ago; and neither 
the nature of the actual threshold nor the changes sufficient to ensure 
movement across it were actually detected.

Other attempts to apply or develop threshold analysis have been 
made. Etienne van de Walle and John Knodel failed to find it a usable 
tool when analyzing fertility decline in France and Germany.“"' Dudley 
Kirk proclaimed the value of such an approach in 1971, and in 1975, 
together with Frank Oechsli, applied it to Latin America, calculating a 
“Development Index” and relating it to declines in both mortality and 
fertility."'' But Oechsli and Kirk’s data unmistakably evidence a cultural 
dichotomy: most of the countries with reduced fertility either are areas 
of almost purely European settlement in the extreme south or are Carib
bean Islands with very mixed cultures and population origins. Island 
nations have been conspicuous in recent fertility declines, and the United 
Nations has identified ten and attempted to explain the change in terms 
of their small size and hence the easy penetration of ideas and health 
measures."“' Yet seven of the island nations were settled entirely by immi
grant populations while under European control; Réunion, Jamaica,
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Mauritius, Trinidad and Tobago, Guadeloupe, Martinique and Puerto 
Rico; one lias been entirely Christianized: American Samoa; one is a 
mixture of an immigrant population and a fully Christianized indigenous 
one: l"iji; and one lias achieved universal Western-style education: Sri 
Lanka.

In contrast to the apjiroach of the thresholdcrs, there has recently 
been renewed interest in the innovational explanation. (In the late nine
teenth and carlv twentieth centuries, governments and other institutions 
almost invarialilv explained fertilitv control innovationally, as the spread 
ol pernicious idi as.) Much of tins has arisen from the Princeton Office 
of Population Research European fertility project and its demonstration 
that fertility declines spread fairly rapidly through linguistic or religious 
units onh' to be halted at their borders.-''̂

The threshold and innovatiomd approaches share a common problem 
in explaining the onset of fertility decline. Their data are usually for con
siderable aggregates of population, and, hence, it is difficult to determine 
whether the measured drop in fertility is attributable to a single socio
economic group or not. If it is, then the threshold explanation holds up 
(provided that the threshold indices are meant to ajrply to subsections of 
a society), but the spread of innovation is shown to have an impact only 
on groups that bax̂ e already reached some potential state of receptivity 
as measured by socioeconomic indices and not by attitudinal changes; 
if it is not, their the threshold indices can be discarded as measures of the 
sufficient conditions that must be met for demographic change to occur. 
In any case both approaches have failed as yet to specify the kinds of 
changes necessary for individuals or couples to alter their fertility be
havior and why .such alterations take place. "

Attempts have of course been made to investigate these changes 
around the beginning of transition, the most ambitious to date for de
veloping countries being the East-West Population Institute’s Value of 
Children Study'.So far the published national reports (on the Philip
pines and Hawaii) have had a strong social psycliological orientation 
toward beliefs and values—stronger even than the questionnaires upon 
which they are based. The approach is clearly an aspect of innovational 
theory' and has a good deal in common with explanations that rely' heavily 
on the props; and, although it does not spell it out, the Philippines report 
could be described as an analysis of the import and diffusion of non- 
indigeiious cultural values. So far, the project has in.sufficiently' inx'csti- 
gated the changing material aspects of life and the extent to which 
changing values could be said to be rationally mox'ing parallel to eco
nomic realities.

Ahic Experience Increasingly massive family planning programs in 
Asia and parts of Africa, Latin America, and Oceania over the last
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quarter of a century have presented an enormous increase in opportuni
ties to watch and measure fertility transition and to identify the inno- 
\aiors. This should have allowed deanographic transition theory to be 
rewritten with the surcncss that arises from large-scale field experiments. 
This has not happened, and one of the keys to the whole problem may 
be why it has not happened.

An important reason is undoubtedly described bx' the xx-ell-kuown 
precept in other areas of endeaxor; applied .science has increasingly 
limited returns, unless based on continuing fundamental i-esearch. Too 
much of the research has taken as its starting point and framexx-ork the 
preexisting conclusions of demograirhic transition theory. Too many 
frustrated family planning fieldworkers and administrators have been 
only too willing to blame the props for the failure to achieve program 
targets. Most indigenous and all e.xpatriale administrators and adxisors 
are in circumstances in which they economically benefit from controlling 
their own fertility, and they find it hard to understand why this should 
not be so for everyone else—irrationality is an easy an.swer especially 
when it can be demonstrated that education and demand for the family 
planning services are highly positively correlated. Probably too much of 
the research has been program-based instead of concentrating on the 
mechanisms of change in the society as a whole. Yet this is not the 
whole explanation. The operational research has penuitted the identifica
tion of large numbers of innovators— at least in terms of using contracep
tion, if not always in tenns of deciding to restrict family size—but research 
has not clearly established the basic changes that have aifected these 
people. On the face of it this seems hard to beliex’e, and yet it is tme 
for a number of reasons. One (as will be seen below) is that the innox’a- 
tors do not really knoxv themselves; they difler in various ways from their 
parents and these differences make fertility control rational, but they 
usually cannot identify the essential differences. Another reason for the 
failure to identifx' preconditions is that comparison of the characteristics 
of famil)’ planning acceptors and nonacceptors .shows that the former arc 
much more likely to exhibit not merely one “modern” characteristic but 
a xx'hole interrelated set (more education, nonagricultural employment, 
higher incomes, and so on), .so that there is a chicken-and-egg problem. 
There has also been a research failure; failure to inxestigate in detail the 
way of life and circumstances of indix'idua] acceptors parallel to similar 
studies of the population as a whole.

In relation to the last point it might be noted that there has been 
over the last half century a considerable advance in economic anthro
pology, xvhich has been almost entirely ignored by demographers.’'' 
Fierce debate has raged in economic anthropology between the For
malists and the Substantixusts, the fonner claiming tliat Western economic 
analx’sis can be applied unchanged to all economic life and the latter
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maintaining that economics serves social ends and that every culture 
has its own economic theory. The Formalists narrowly define the subject 
of modern economics as allocation of scarce resources between either 
unlimited or numerous ends, while the Substantivists contend that ra
tional economic behavior is rational only within a given social context 
and that these conte.xts are diverse and often startlingly different from 
those of the modern West. The Substantivists have also established that, 
even where money and markets exist, these may embrace only part of a 
society, and, more importantly, only part of the life of much of the popu
lation. The rest of th<; society, and perhaps the bulk of the life of most 
of its citizens, falls in the more traditional sector, where it is not rational, 
and usually not possible, to act out the life of market-economy man. The 
implications for demographic transition theory are that transition is made 
possible only by profound changes in the .social structures of such soci
eties, and that analyses of the economic rationality of high fertility reach 
different conclusions in different social structures.

Fundamcnlal Problems of Research Part of the failure to advance 
demographic transition theory can undoubtedly be blamed on inadequate 
research. The basic problem has not been inadequate methodology but 
rather poor application, especially in the application of methods in cul- 
ture.s other than tlio.se for which they were developed. The problems will 
only he summarized here as they have been treated more adequately 
elsewhere. The general failing, and one that encompasses the others, has 
been ethnocentricity. Too much research has been done too quickly and 
on too large a scale with research instruments, and often researchers, 
brought directly from contemporary Western society. Too often, the 
reyrresentatives of the non-\Vcstern society in the research have been 
completely inculcated with W'estern research approaches and conclusions 
in Western universities. As a result, the research approach often y>re- 
detcimines the range of findings and asks questions that provide the 
appropriate answers almost by an echo effect.What prevents the re
searcher from worrying about the extent to which the pattern of responses 
fails to represent the society is the magnitude and flow-chart nature of 
modern social scientific research; the large sample, the hierarchy of com
mand, the precoded questionnaire, the responses as invisible magnetic 
recordings on a comyouter tayre, cornyimter editing, the computer print-outs 
of marginals and cross-tabulation.s that necessarily balance to the last 
unit, the written report in a yrredeteimined pattern, and finally the cross- 
cultural international comyrarison with other I'esearch using similar or 
even identical instruments.

Four pitfalls of current research have particularly contributed to mis
understanding of the nature of demograyrhic transition.
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1. The magnitude and direction of wealth (money, goods, services, guar
antees) flows and potential flows are areas of research that are often neglected 
or misunderstood. Such research is difficult. In premodem societies much of 
the wealth is still outside the monetized economy. Often money-equivalents 
are not visualized; services usually have an element of obligation; investments 
in future security may be discounted in the opposite direction to that to 
which Western economics is accustomed (discussed further below); the details 
about wealth have often not been disclosed even to immediate relatives (who 
e.xert competing demands and from whom details must often he hidden, more 
to prevent resentment and to allow equity to prevail, than to deprive people 
of their just deserts); and there is sometimes also a fear about tax officials and 
other authorities knowing about earnings. In these circumstances, small-.scale, 
painstakingly tliorough research is needed by investigators with a thorough 
knowledge of the society. Hardly any good z'esearch has yet been done. There 
is a temptation to quote inadequate or incomplete research, with highly mis
leading ¡e.siilts. There would be les.s- danger if the erroi's were random, but, 
without question, there is a great understatement of all flows of wealth and 
potential wealth.

2. The “family” of the fertility survey is often an artifact of the survey. 
Women are a.sked about their own reactions and their husbands’ reactions, and 
of course, the women answer in these terms. No one describes the role in 
decision-making of the Inrshands’ and wives’ lineages; no one explains that the 
husband regards his brother as a nearer relation than his wife in the sense of 
that close inner circle where one no longer regards expenditure as deyiriving 
one personally of wealth; no one explains the intricate system of decision
making and obligations that may far exceed the nuclear family or residential 
group and in which the nuclear family may not even be a recognizable subunit.

■3. The nature of family formation and of related decisions in developing 
countries is frequently misunderstood. Family size decisions are usually out of 
the respondents’ hands for several reasons: both the physiological side of repro
duction and the obeying of cultural practices may seem (sensibly enough) to 
them to be something they cannot control and hence there is an element of 
fatalism; family size is often the product of decisions taken lor family reasons 
not primarily aimed at determining fertility; and, where there are decisions to 
be made, they may not be primarily decisions of the “couple.” All these factors 
must be taken into account when interpreting “Up to God” and “Don’t know” 
responses, which may be closer to the truth than the numerical ones. In these 
circumstances the value of any “ideal family” type of question is debatable, and 
the employment of the concept of “nonns” misleading.

4. While fertility transition re.scarcli is essentially a study of change, such 
investigations have been impeded by too much emphasis on modernization. 
Change can be understood only if emphasis is given to studying the funda
mental nature of the society tliat is being subjected to new forces. Too many 
sui-vey questions are focused on the modernizing features, and too many of ̂  
them have a built-in assumption that everyone is reaching for such change, q 
Demographers liave been far too rarely concerned with familiarizing themselves
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witli tlie knowledge olher social scientists have already accumulated about the 
society being examined. Perhaps even more serious is the fact that moderniza
tion has been accorded .such respect (by all development researchers, but 
specifically by population researchers, in that they regard modernization as 
bt'ing the chief mechanism for reducing fertility and hence eventually contain
ing global population growth) that its components have usually not been 
analyzed and the all-important distinction has not been made between West
ernization, which may pmcecd at a rate unrelated to economic change, and 
residual model nization, which must go hand in hand with economic change 
because it is either a necessary condition or a necessary product.

What we obtain from research that i.s vitiated by these weaknesses 
is a reflection of the way a poorer version of our own .society might be 
c.xpected to behave if set down in a Third World context. We fail to 
a])prcciate significantly different social and economic structures and the 
extent to which these yield rewards to the highly fertile.

A Society Experiencing Change
The observations in thi.s section are primarily of Nigerian Yoruba society. 
The Yoruba are the indigenous inhabitants of Nigeria’s Western State 
(recently subdivided into Ogun, Ondo, and Oyo States) and Lagos State, 
as well as considerable parts of Kwara State in Nigeria and Southern 
Benin, or Dahomey. The Western and Lagos States are be!ic\'ed to have 
contained about 8.5 million people in 1962*'* and contain perhaps 13 
million now, of whom over 11 million arc Yoruba, out of a total of 13 
million Yoruba in Nigeria and Benin. The Yoruba of the W’estern and 
Lagos States have been the focus of the largest segment of the Changing 
African Family Project and of the Nigerian Family Study, and many of 
the data used here are drawn from that study.'*'* The area is well suited 
to this kind of investigation, because a priniitiv'e society (as defined here) 
existed over most of it until the latter part of the nineteenth century (and 
asîects of it can still be studied in any rural area); the traditional society 
is now paramount; and some of the population—largely the urban popu
lation and especially the middle classes of the cities (Lagos probably has 
ov(;r 2 million inhabitant.s and Iliadan 750,000)— arc part of transitional 
society.

The Priinitioe Society A primitive society is one in which the largest 
organizational institution is the tribe, the clan, or the village. No overall 
responsibility is taken by the larger apparatus of State or Church, which 
means that security within the groupings that exist is not augmented or 
guaranteed by an outside entity. Indeed, security outside the group is
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minimal; nearly everyone continues to live among their people of origin; 
and the size of that group is often the measure of safety.

Several aspects of such a society are of prime importance for under
standing all pre-demographic-transition societies.

Perhaps the foremost is that the society or economy (for they cannot 
he separated) of the group is a single system in which the participants 
have time-honored roles and duties. There i.s u.sually communal land 
(which is essential in nomadic, food-gathering, and most shifting-cultiva
tion systems); residence in propinquity to large numhers of people— 
mostly relatives-with whom one has lived all one’s life; government h\’ 
those same people; and a simple ('conoiny where much cooperation is 
needed for the larger ta.sks. The absolute right of individual ownership is 
unknown. In fact economic relations and social relationships intermingle. 
Edward Evans-Pritchard wrote of the Sudan, “One cannot treat Nuer 
economic relations by themsches, for they always form part of direct 
social relationships of a general kind,” '’ and C. K. Meek of Nigeria, “One 
of the main distinctions between Native systems of holding land and 
those of Western societies is that the former are largely dominated b_v 
[jersonal relationships, whereas the latter arc subject to the impersonal 
legal conception of ‘contract’.”'“' Marshall Sahlins summarized the posi
tion as, material transaction is usually a momentary episode in con
tinuous social relations.” ■*' Transactions and gifts are not in fact markedly 
dillcrentiated, especially as the latter are almost invariahlv also the cause 
of two-way Hows of vvcaltli.

Gifts of goods or services and later reciprocation allow the creatio)} 
of a security system of mutual obligations (which will he dealt with in 
this review of the primitive society, even though such systems are of 
fundamental economic and demographic importance in traditional and 
transitioiral societies and survive even into modern society“*). In all 
primitive and most traditional .societies the ma.ximization of profit or 
other ends in good times is of small importance compared with the mini
mization of risks (which often means ensuring survival) in had times. 
Describing the Fulhe (or Fulani) of northern Nigeria, C. Edward Hopen 
reported that they “have an almost pathological concern (and often fear) 
for the future. Their conversation abounds with such e.xpressions as 
‘tojaango’ (what of tomorrow) and ‘gam jaango’ (because of tomorrow).
. . . The prospect of a secure and relatively care-free old age under the 
care of their sons will often restrain young women from deserting or 
divorcing their husbands. Both men and women in many respects show 
a 2'cmarkable dispositimi to forego present convenience (or pleasure) in 
the interests of future benefit.”'“’ Such attitudes are universally reported 
In' field researchers, even among the busines,smen of Ghana’s capital, 
Accra.-’’“

The fertility implications arc obvious. It i.s in such conditions, where
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one lives with almost all one’s relations and possibly with other families 
whose ancestors have dwelt near one’s own for generations, and where 
one has no other social environment and no other source of coo]icration, 
and where social organization tends towards gerontocracy, that it is in
conceivable that the nuclear family should crystallize out and that such 
a unit should attempt to gain economic advantage over other units.

It is the survival of the extended family system as economic change 
occurs that helps to sustain high fertility. This survival is rendered more 
likel)’ by a system of mechanisms that retain the full rigor of the extended 
family system even through the primitive and traditional societies. After 
the observations above, it might seem unlikely that primitive society 
would need such mechanisms, yet they exist throughout sub-Saharan 
Africa."’- The reason is society’s awareness that conjugal sexual relations 
can intensify conjugal emotional relationships, and that parent-child emo
tions can also become of overriding importance. Therefore, African cul
tures successfully weaken both types of relationship, because communal 
residence and occupational cooperation would be endangered if men 
listened to what their wives said was in their mutual interest rather than 
what their brothers or fathers said, while matrilineal societies would dis
integrate if preference were to be shown for sons and daughters over 
nephews and nieces. In fact (and this is important in terms of demo
graphic transition), relationships between spouses, even in monogamous 
marriages, are not very strong in traditional Yoruba society and parents 
do not exclusively focus their attention on their biological children. Even 
in 1973 only one-third of Yoruba spouses slept in the same room or ever 
ate together (admittedly indexes of affection regarded as less significant 
by Yonibas than by outsiders), and fewer still identified the person to 
whom they felt closest as their spou.se, while children were commonly 
brought up by a number of kinsmen.’’̂ This should be seen in the context 
of traditional Yoruba residence in extended family compounds, which 
persisted even in Ibadan until only a few years ago.

Networks of relatives are important in the primitive society and re
main so in the traditional society. They increase the size of the security 
system and of the cooperating group in less serious situations; they in
crease the number of close allies in the political contest in the traditional 
political system in which success is due to the ability to tap more or 
better communal resources; they increase the number of relatives who 
can attend family ceremonies and hence magnify one’s social importance 
and sheer consumption pleasure. In rural Yoruba society it is still taken 
as one of the immutable facts of existence that family numbers, political 
strength, and affluence are not only interrelated but are one and the same 
thing. Furthermore, .such a base still foims an excellent springboard to 
.success for young aspirants in the modern sector of the economy.'’'* There 
are onl two ways of increasing the size of one’s network of relatives and
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they are interrelated: by reproduction and by the marriage of one’s 
children. Data from the .second survey in the Nigerian segment of the 
Changing .African Family Project show that 80 percent of all Yoruba 
still hold that children are either better than wealth or are wealth, while 
those who maintain that on balance they consunic wealth fall to 6 percent 
in rural areas; 96 percent agree that increasing the number of relatives by 
means of marriage is a good thing and S.3 percent that they can ask rela
tives by marriage for help with material things or sers ices to a greater 
extent than they can ask nonrclatives.

But, if this is the way to wealth and power, why do extra children 
not press more on resources, especially on the supply of food? The ques
tion seems to have no meaning in most primitive societies and in tradi
tional society among the Yoruba, even in densely settled rural areas or 
among urban populations. Part of the answer is that each new pair of 
hands helps to feed the extra mouth (to paraphrase the kind of proverb 
that seems to be found widely in Africa and Asia). Part is the nature of 
the communal economy, where “a man does not acquire more objects 
than he can use; were he to do so he could only dispose of them by giving 
them away.”̂"' Indeed, in such an economy underuse of resources may be 
far more common than pressure upon them, a situation generalized in 
Sahlins’ rephrasing of Chayanov’s rule: “the intensity of labour varies 
inversely to the relative working capacity of the producing unit [i.e. the 
household or family].”'" Lorimer constructed a model for agrarian soci
eties, which apparently showed that, e\’cn if belt-tightening was caused 
in some families by the birth of extra children, it was only to a small 
extent while the children were >’oung.''’ Less than one-fifth of Yomba 
respondents in the second survey of the Nigerian segment of the Chang
ing African Family Project believed that the birth of an extra child would 
have even an immediate impoverishing effect.

African children certainly work (except perhaps in the transitional 
society), beginning at age 5-7 years, as they imitate ever more what their 
elders of the same sex do. It is often difficult, even among adults, to dis
tinguish work completely from way of life. Nevertheless, the traditional 
patriarch appreciated that work had to be done, that it was often oner
ous, and that more could be done and others could perhaps take a larger 
share of the burden if the family v'ere large. C. Edward Hopen relates 
that he discussed with a Fulani of northern Nigeria whether the Fulani, 
who supposedly are filled with joy by fathering large families, would have 
many children in the happy Moslem Heaven that they describe, only to 
be told: “No, why will we want children? All the work wall be done by 
the servants of Allah.”"® Pierre de Schlippe, reporting on the Zande of 
south-west Sudan states that, “The prestige of extensix'e fields and full 
granaries was to a great extent achieved by family despotism,” including 
“cruel punishments inflicted on wives and children.”"" This is not now
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the case among either the Zande or the Yonaba, but in rural areas wives 
and children obey male instructions to work ( see below on the question 
of schoolchildren). Yoruba children work as they have always done help
ing to provide nonmarket goods and services, as W'cll as helping with 
market production. That a man beiieiits economically in such a society by 
poKgs ny is now widely aifinned”'’; it is a small step from this to recog
nizing that he also gains if lie has a large number of children.

Tradilional Society In Yoruba society the difference between primi- 
li\'e and traditional society is hardly worth making when analyzing demo
graphic trends; but the establishment of the latter was undoubtedly the 
necessary precursor for fertility change in the transitional society. Ilow- 
e\ er, this has not been the case in all traditional societies, many of which 
tnolvcd slowly over a long period,and indeed the beginning of fertility 
transition can almost certainly he found in Europe at a time when it was 
still very largely premodcru. State and Church, long licfore the advent of 
the Welfare State, were able to provide some as.surance that they would 
intervene to try to prevent unnecessary deaths at times of community 
disaster—in Europe, wdth intermissions, since the time of the Ancient 
World, and over considerable parts of China over the centuries. This may 
well have weakened the need for the e.xtended family in that the family 
was no longer the ultimate guarantor of survival. This was probably par
ticularly the case where lh<! authority of the State impinged most strongly 
and for tlic longest periods; for instance, in the Ancient W'orld, in Metro
politan Rome, and, espccialiy, in the City of Rome. It is difficult to e.xam- 
ine Augustus’s marriage laws without concluding both that the extended 
family at least was under pressure and that a subsequently reversed 
fertility decline was under way. Rome, as Gibbon so eloquently related, 
never really died away in Europe; the Church inherited the marriage 
laws and the attitudes that framed them, as well as responsibility for 
those in critical circumstauces; the manor guaranteed employment and 
set conditions on access to land, which not only implied that family 
nucléation (in the economic sense of responsibilities) was well advanced 
but also reinforced that nucléation (and possibly held fertility in check 
by preventing early marriage).'"'“

Traditional societies with their greater overall organization either 
introduced or increased the use of money. This, together with their 
greater guarantees of ,scciirit\’ to the traveler, expanded trade. With their 
national legal systems, they were more likely to move toward freehold 
tenure of land, although the demographic transition theorist should note 
how recently communal tenure has been important in non-European parts 
of the world. In fact, in most of suh-Saharan Africa freehold land still 
exists on only a very limited scale. All these changes had implications for 
the family.
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Wealth Flows in Primitive and Traditional Societies''̂  As analyzed 
by an outsider from a modern society, children have demonstrable values 
of several different types in primitive and traditional societies. They do a 
great deal of work for or with their parents not only when young hut 
usually during adulthood as well; they accept responsibility for the care 
of parents in old age; they eventually holster the family’s jrolitical power 
and lienee give it economic advantages; they ensure the survival of the 
lineage or family name and in many societies undertake the necessary 
religious services for the ancestors.

This list, like much \-alue of children research, obscures two very 
important points.

The first is that such disaggregation is a product of external observa
tion or, even more significantly, of hindsight. In relativeh' unchanging 
societies no one sees these separate bonuses conferred by fertility. The 
society is made of a seamless cloth: children fit into an uuintrospeeti\’c 
society where they behave as their parents hchas'ed and where their role 
is to work when young and to care for the old. This is why they may have 
great trouble in listing any good things (or had thing.s) about large fami
lies when asked by the researcher. Indeed, the respondents’ ability to see 
clearly the separate aspects of children’s value sliows that the old system 
is already crumbling and that children’s roles are not as certain as before. 
These roles, then, become imirortant in what is now the transitional 
society and help to explain the options and decisions of such a society.

The second point is that the saliie of children to the lineage and 
ancestors is not really a prop with a strength of its own. Rather, this 
aspect of the role of children reflects the fact that the other aspects con
ducive to high fertility are positive as well. When the other props begin 
to deteriorate in the transitional society, so does the concern for ancestors 
(often with the help of imported religions, or new interpretations of exist
ing religions, or the spread of secularism).

Nevertheless it is important for the analyst of a society moving 
toward transition (and this is true of most developing countries) to iden
tify the nature and magnitude of the intergencrational wealth flows in 
the society. In pretransitional and essentially rural .societies, at least six 
different economic advantages of children to one or both parents can be 
distinguished; (1) Situational gain is of particular importance to patriar
chal males. The obsession with per capita analysis has obscured this type 
of gain. In Yoruba society there is nothing approaching an equal division 
of wealth or consumption within the family; there are inequalities by 
sex, age, and family status. As the number of children beyond infancy 
grows, and, indeed, as the number of wives and ultimately the number of 
ehildren-in-law increases, it is iue\itahle that the person on top of the 
pyramid controls more resources and has access to more services (as well 
as enjoying more obvious power), even if per capita income remains
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static. (2) Children work in the household and on the farm not only pro
ducing goods but providing a range of services that adults regard as 
wholly or partly children’s work aird that they are loath to do themselves; 
carrying fuel, water, messages, and goods; sweeping; looking after 
younger siblings; caring for the animals; weeding the crops; and so on. 
(3) Adult children usually assist their parents, especially with labor 
inputs into farms (which frer̂ uently increase as the parents age) and 
with gifts, to a much greater extent than the older generation readily 
admits or than is spontaneously reported to survey interviewers by either 
parents or children. (4) Adult children provide particular assistance in 
making up the iamilv co)itiibiitions lo comiimnity festivities and to such 
family ceremonies as marriages, funerals, and celebrations connected 
with births. (5) The care of aged parent.s, who may insist on having their 
farms, businesses and households propped up as if they were still running 
them, can be a major undertaking. (6) Parents can invest in training or 
education of children so as to increase their ability to make returns 
(although the motive is usually only partly economic and is much more 
comple.x than is baldly stated here).

The key issue here, and, I will argue, the fundamental issue in 
demographic tran.sition, is the direction and magnitude of intergenera- 
tional wealth flows or the net balance of the two flows— one from parents 
to children and the other from children to parents—over the period from 
when people become parents until they die. In premodern society much 
of the flow is indirect, because of the existence of extended families, 
clans, and even villages that .share in these flows, and because the, child’s 
contribution to the parent may be largely by the augmentation of politi
cal strength to allow the tapping of a larger share of the communal 
wealth. The concept of a net balance is still valid, however, even if diffi
cult to measure. It may even be closer to the truth in the older traditional 
village to speak of the flow being from the younger to the older in the 
community as a whole with the parent-child relationships in each family 
playing only a secondary role.

In all primitive societies and nearly all traditional societies the net 
flow is from child to parent. This is often partly ob.scured (especially in 
recent times) from the researcher by the very mechanisms that help to 
keep it working and to some dcgice detcnnine*the magnitude of the flow. 
Parents continually point out to children how much they have done for 
them and how much the children owe (not specifically as money or 
goods, but more as duty, which in the end means much the same thing). 
Such protestations may not have been needed in primitive society; to a 
large extent they help to provide guarantees in a changing and increas
ingly uncertain society. Three points should be noted. First, such protests 
are heard most in societies where the wealth flow is still from child to 
parent; they are much less a feature of a society where the flow has been
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firmly established toward the child. Second, the protests are not likely to 
bear much relation to the size of the family and hence to the size or 
reality of the outlay. Third, the researcher is likely, on hearing the pro
tests and recording them as responses in his questionnaire, to take them 
as evidence of the economic disadvantages or even irrationality of high 
fertility. The protests are likely to be supported by details of actual e.\- 
penditure, without equal concern for details of the returns, and these the 
researcher may regard as quantified data. There is evidence from one 
study of a region adjacent to Nigeria that the work of single, adult sons 
is so important to fathers that they deliberately use their control of bride 
wealth and marriage ceremonies to si)ace out and postpone sons’ mar
riages so as to organize an even flow of the labor first of unmarried sons 
and eventually of grandchildren.“̂

There is then a great divide, a point where the compass hesitatingly 
swings around 180°, separating the earlier situation in which the net flow 
of wealth is toward parents and in which hence high fertility is rational 
and the later situation in which the flow is toward children and in which 
hence no fertility is rational. Why the divide is where it is, and why the 
compass swings, will be our major concern when investigating the transi
tional society.“̂

What this means is that before the divide economic rationality dic
tates unlimitedly high fertility. On the whole, discussion and even survey- 
work in African primitive and traditional society seem to support this. 
Fertility is limited for all kinds of noneconomic reasons (some of which, 
however, like child survival, have economic implications). In Yoruba 
society, the Nigerian segment of the Changing African Family Project 
found that easily the most important reason is the spacing of births so as 
to contain infant and early childhood mortality and, hence, to ma.ximize 
the number of living children. The second most important reason (at 
least in the past, because it has now been displaced in importance by 
delayed marriage) has been the cessation of sexual relations by a woman 
on the birth of the first grandchild so as to avoid the social and psycholog
ical tension arising from competing maternal and grandmaternal obliga
tions. Other reasons have been the cessation of se.xual relations in some 
cases when the husband takes another wife or when he moves elsewhere 
to work or because the woman feds increasingly old or battered by 
reproduction. Increasingly, fertility is being held in check by postponed 
age at marriage, which in the case of females already averages several 
years past puberty; this postponement arises out of competition with 
education or job opportunities and holds fertility in check because it is 
accompanied b\̂ continence, less sexual activity than in marriage, contra
ception, or abortion. When the numbers of children become really large, 
they raise problems of control, noise, and emotional deprivation even in 
raral societies. The list of noneconomic reasons is quite fonnidable and

■>C
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is iiicoiUrovertible cv'idcnce that economic rationality alone is unlikely to 
determine fertility in any society.

Similarly, alter the economic divide, economic rationality dictates 
zero fertility. This does not happen, and fertility often falls slowly and 
even irregularly, again for social and psychological rea.sons— the extent to 
which alternative role.s arc available to women, the degri'c to which 
child-centercdness renders children relatively expensive, the climate of 
opinion, and so on.'”’ Fertility does not reach zero for reasons that are 
entirely psychological and social.

It is then necessary to attempt to measure intcrgenerational wealth 
ilow's, an endeavor that i.s rendered difficult in pretransitional society by 
a host of problems; much of the flow is not direct but is derived from the 
extra political jrower exerted by a man with many children, especially 
grown-uj) sons and daughters married into other families; much of the 
flow is not money but goods and services; some of the ilow forms part of 
family contributions to meet community obligations and does not reach 
the parents at all; most people have good reason for diffidence about 
revealing the total flow of wealth, or at least that received. All of these 
diificulties except the last diminish as the economy becomes more mone
tized and society more urbanized, and hence transitional society allows 
easier measurement. Attempts to measure the near-lifetime return on in
vestment in children as well as the outflow from older children were 
made in Ghana in 19G.3, and a more comprehensive attempt to examine 
intcrgenerational money flows was made in Nigeria’s Western State in 
1974-75. Both showed clearly that returns from children are substantial.

It is e.s,seiîtia] to onphasize tlmt the divide is not mechanistically 
determined bv economic conditions. On the contrary it is almost entirely 
a social phenomenon (except that parent-child net flows of wealth, with 
the exception of labor and other sendees such as care for the very young 
and very old, arc hardly possible in subsistence conditions or in the prim- 
iti\'C society), and can be reached only when the economy of the nuclear 
family has been largely isolated from that of the extended family and 
when a subsectuent change of balance has occurred wdthin the nuclear 
family. The necessity for economic nucléation arises in several ways: the 
change of economic balance inside the nuclear family is e.ssentialb' one 
of emotion and sentiment, which requires emotional nucléation (and 
other changes of emotional balance within the family) that is incompati
ble with the extended family economic system, which also needs a 
parallel systenr of emotional obligations to work; the change of economic 
balance in the nuclear family really means that the parents of the family 
are wholly in charge of their own family economy.

Even if the dixdclc would probably eventually be reached in any 
urban-industrial society, attitudes and social organization could long 
delay its advent. Alternatixely, a diflcrcnt set of circumstances could
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bring it on early, even, in fact, before the creation of the inodcrn econ
omy. TI1Í.S .seems to be what happened in W'estern Europe.®** The feudal 
system, built on the inherited ruins of the urbanized civilizations of the 
ancient world, went far toward making a nuclear family economically 
r’iable. Doubtlc.s.s, economic obligations e.xisted to more distant )'clati\'e.s. 
But these obligations were supported by moral forces and were suscept
ible to the weakening or reversal of those' lorccs. 'Phis seems to have 
happened with the rise of Protestanti.sm, which put much store on self- 
.sufficiency of all types and on moderation in expenditure and desires. It 
allowed a man to tell his relatives that they should be more careful in 
their expenditures, more frugal in their wants, and more forc'sighted in 
planning for times of need. More importanth', it allowed him to do this 
and cautiously refuse to gi\e any (or much) assistance, while retaining 
his pride and even preaching his practice. Given that (he divide had been 
reached, ierlility could be incrcasingK- controlled, even if, at first, inostK' 
by postponed marriage.

In Africa, .substantial support for the thesis that emotional nucleation 
precedes economic nucleation comes from a study in Ghana where Op- 
pong showed among male undergraduates at two universities a signifi
cant correlation between the kind of family and kinship obligations the 
students believed in and the number of children they wanted and an 
earlier study by the writer that presented evidence on the extent to which 
urban elite families were emotionally turning in upon tlu'mselves.®*'

The Transitional Society An increasing proportion of the Third 
W'orld population lives in transitional societies that are laboratories for 
the study of demographic change and lack of change and for determining 
the origins of demographic transition. 'Transitional” here refers to rapid 
changes in the way of life, especially changes in the impact of children 
and in the possibilities available to parents for limiting the number of 
their children.

Nigeria’s second largest city, Ibadan, is such a laboratory.'® Its popu
lation is almost 750,000. Although agricultural links are still strong, onh' 
one-sixteenth of males report fanning as their main occupation; one-third 
work in nonmanual occupations and another one-third work as soldiers, 
policemen, or craftsmen, or in similar jobs requiring a degree of training 
or imported skills and often with an orientation toward the nontraditional 
world. One-twelfth of women work in nonmanual occupations; but a 
similar proportioii is employed in skilled occupations and over one-half 
in marketing, often of a somewhat diflerent order from similar employ- ̂  
ment in rural areas. Three-quarters of the men and one-half the women 
have been to school; of the latter, one-quarter have experienced some 
secondary education and almost one-eighth have eoinpleted secondary 
.school. More importantly, in teims of the .strains on families frequently
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dcpictcKl l)y  (leinoKraplicrs, nearly all their children are now  receiving 
some form al education and the m a)ority are proceeding on to secondary 
schooling. It is rapidlv heeoniing easier to lim it fertility if that is the aim.
Sc.siial al)stinence has long lieen w idely known as an approved method 
of u\fn’ding pregnane)'. .Modern eontraceptive.s are now available Iroin 
several clinics, a large num ber of pharmacies, and other retail outlets; 
in 197.T onc-sixth of ,dl women aged L5 -.59 years had used modern 
contraccirtion and one-ninth were currently doing so, w hile the doubling 
time for the levels of each category of behavior (i.c. the time t-aken for 
the projrorlions behax ing in this was to double) had for im m y years been 
onlv f(H\r years.

Ilo w iw cf, fertilit)' (a n d  ‘'ideal fam ily .size” ) appear to liave changed 
little. Si'gnificant dillerentials exist neither between Ibadan and Yom ba 
rnral areas nor w itliin  Ibadan society (except that the small group of 
verv liig h l)’ educated wf)men exhibit lower fertility at younger ages). N or 
were contraceptors less fertile than noncontraceptors w ithin  Jbaclan.'^ 
T he conventional a\i.s\ver in terms of accepted demographic tran.sition 
them ) w ould be that altitudinal lags prevented parents from fully asse.ss- 
ing the new economic situation, th;it innowition i.s not fu lly  acc<‘pted and 
implem ented at once bixausc the jrrops do not disintegrate at (mce, and 
that insufRcientlv motisated contraceptors are ineiBcient. None of these 
propositions appears to hold good in Ibadan, nor are they likely to else- 
whei'i;; the parents’ assessment of the economic situation appears to he 
realistic w ith  no time lag insoK'cd; the innovators (as discussed in the 
section bedow) d(j not seem to be aware of their courage in disregarding 
the props; the contraceptors arc niostl)' doing prc:cisel\’ whal t!u:y meant 
to do w ith  the contraceptives.

M igli fertility remains rational in nonagricultural urban conditions a.s 
long a.s the flow of wcailth is predom inantly from the younger to the older 
generation.'- Tin's is still overw helm ingly the case in Ibadan. T h e  1974-75 
Survey (jf the In tra -Fa in iiv  F h jw  of M oney and Assistance in N igeria ’s 
M'estern State surprised us by showing that the return from investment in 
children is greater for urban than rural residents and is the greatest of all 
among the city w hite-collar and professional class. Yet the reason is not 
far to .seek. Th e  url;a27 population w orking iii the m odernized economy 
have both the means and the understanding'of the system to keep their 
children nroving \ip the edncational ladder to the top positions in the 
m odm n society— positions w ith high salaries and fringe bcni'fits, as well 
as control of the lovers of power and hence acce.ss to oppm Tunities for 
more wealth, some, but I'lot all, fraudulently obtained. Th e  parents can 
provide a background .suited to continued study, and the\' know  the 
headjiiaster.s and the people wdio allocate jobs. Perhaps mor<' unexpect
edly, the younger generation do not lesent the system because they
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expect to receive wealth in turn from their own, even more successful, 
children. In fact, as Adepoju  has shown, it is the m ore successful childreîi 
w ho w ould feel most guilt about not sharing their wealth and who visit 
their parents most often to share i t . ' '  Furthennore, a.s the Nigerian 
Fam iK ' Study’s biographies of the .successful clearly demonstrated, a 
m ajor joy (perhaps the single most important coii.sumption good for the 
.successful) is meeting all fam ily obligations in a more than generous way 
— in (a.s they repcatedl)' said) seeing distant relatives and even non
relatives recognize the donor’s .success and generosity.

Th is  picture of the siiccess of the urban m iddle class is but a segment 
of a w ider picture of a whole m odernizing society existing in a situation 
where wealth flows predom inantly from the voim g to the old and where 
there arc m arked differentials in earning powers b y  rnral-urban division 
and by education. T h e  ixnUe from  the rural area to the job in the modern 
sector of the economy is almost solely bv extended education. Most 
parents can no longer manage to travel this way, but their children can. 
T o  get childien far up the educational ladder and into the high-salary 
positions three stratagems are necessary: relatives outside the nuoleai' 
fam ily  must be encouraged to help w ith .school fees or w ith  accommoda
tion and .subsistence at centers where the right educational institutions 
exist; olde)- children must help the younger ones in the same way (the  
.sibling chain of educational assistance); and priority must be given to 
channeling the most assistance, at least early in the establishment of the 
sibling chain, to the cliikh'cn with the most chance of success— u.sualb' 
the brightest but oecasioualK- those w ith unusual application, although 
the distinction is not often made. T h ( ' first and second stratagems depend 
on the retention of tfie system of m utual obligations; the second and 
th ird  w ork best w ith  high fertility. T h e  .society, like m anv others in the 
T h ir d  W’orld, believes that the birth of bright and potentiallv successful 
children is a matter of capriciou.s fate to w hich some kind of jirobability 
can be assigned (the  lucky dip, or lottery, p rinciple) and that large fam i
lies are likely to have one or more of such children whose existence far 
ontweigh.s any disadvantages arising from a larger num ber of less suc
cessful siblings. Poor people hax'c lim ited investment opportunities in 
such societies, and economic and political caprice can up.set what appears 
to exist, so educational investment in children is thought to be the best 
investment in both N igeria  and Ghana, and doubtless in m any similar 
societies. 1'hc child w ho has broken tbrongb to a job in the modern 
econom y can assist the parents through flows of w ealth (sent regularly 
and at times of crisis, brought on visits, or spent on visiting parents and 
sibling.s ) or through influencing authorities and m anipulating power; the 
child  can bring honor to the parents bv visiting them ; and can give them 
access to the joys of the m odern w orld  during their visits or final retire-



350 A HKSJ'ATEMKX'l' OF UFMOCHAl’IllC TUANSITION TllEOUY

incnt to tlu,‘ child's lunisc. Children in urban areas are usually needed to 
In'intf ('amines into the household, in eireuinstances where the total in
come of a ¡tioor household is often the sum of many small parts.''

Cuntraccjrtion nuw in the luture be used largely to limit family size, 
but for the time being there is a substantial and increasing demand for 
eontraceplis'cs in ll)adan for otlier, mor<; pressing reasons: to substitute 
for female sexual abstineiiee after birtli ( in  a world where the niessage 
of the enjox'inent of sexual relations is inereasingly being h ea rd ); to per
mit sexual relations during the increasingly long period l)etorc marriage 
in a situation in w hich ]‘n'eguancy m ight destroy the ¡ma'slmciit in educa
tion or dielale a niaiiiage regarded as less than desirable by the family; 
or to allow' safe extramarital sexual relations in a societ}' in which hmg 
peiiods of aljstiiience. sui)stantial age gaps Itetwcen spouses, and late 
nruTiage of males have meant that discreet relations of this kind have 
been to a large mcasme com.loncd.

M ore work needs to be done on indix'iduals and families in dire 
[)o\ert\- in both iraditi(mal ;tnd transitional societii'S. W’e have investi
gated a consideralde m im ber of cases in W est Africa and one point seems 
clear: thev are most likely to be products of an atypically inadequate 
fam ilv structure— often one that lias bet'ii greatly eroded by m ortality and 
that was xadnere.bls- small in the first place because of accident or sub- 
fcrtilitv.

Ulcnlilicatwn of the Primanj Forces of C/iurigc T lie  transitional na
ture of Iliadan society also allows the identification of the extent, nature, 
and cause of fertility transition. Th is  is best done by identifying the in
novators. T w o  methods were employed in the Changing African F a m ily  
Project. T h e  first w'as the isolation of all those wom en in Ibadan (together 
with their husbands where the marriage wa.s a first, monogamous one 
w ith the husband still present) who had indiihitalrly succeeded in dem o
graphic innowition: wom en already (wer age 40 years with fewer than 
six !i\ e births achieved by intention and any method of restricting fer
tility .''' Th e  second was the examination of all W'omcn in the three 1973 
Nigerian suiwcys w ho, regardless of age at the time, had had fewer than 
six live births, but desired no more and were at the time em ploying 
modern eontraception to try to ensure tlii.s.'

I ’hc first point estahlislied was that there arc still very few  dem ograph
ic innovators. Ibadan contains about 02,500 w'oincu over age 40 yc'ars, 
but only 438 or 0,7 percent had intentionally and successfully restricted 
fertility to Ic.ss than six births."" W om en of all ages w ith fewer than six 
live births and using m odern contraception to avoid further pregnancies 
num bered Ic.ss thai! 2,000 in Ibadan, out of about 153,000 wom en aged 
15-49 (o r  1.3 percent) or about 128,000 aged 20-44 (about 1.5 percent).
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Th e  size of tliis dcm ograpliically iniio\’aling group (i.e . under 2,000) can 
be comi)ared w itli ihc uuiuIkt of so-called fam ily planning innovators, 
for in 1973 the nninlrcr of Ibadan Nsoinen jiracticing modern contracep
tion was over 17,000 or almost nine times as m any. In  the whole of the 
Western and Lagos States (w h ich  include rural areas but which also 
contain Lagos w ith its 2 m illion people and rapidly  changing society as 

as inam' other tow ns), onl\- 0..5 ¡'¡creent of women arc currently 
denu)grai)lne innovatirrs according to the first N igerian surves'. Th e  1.3 
inaecnt ol dem ographic innovators in Ibadan can also be compared with 
th(' nuinbt'r of .socioeconomic inno\ators; -!6 percent of women has'c had 
Schooling, and 1,3 percent h a w  c\pci'icnccil at Ic'ast some secondarx’ 
education: most liave their children of seliooi age in full-tim e education; 
onc-lcnth are em ployed in the modern sector of the economy; one-third 
of the hnshands work in nonmannal occupations, while no more than 
one-lonrth could 1k ' said to l)c em phned in the traditional sector of the 
economy. Clearly, continuing high fertility is not explained hy lack of 
access to or even use of eontrace])tion, or by only lim ited modernization, 
or by children still m aintaining the oeeiptatitmal rules they filled in tradi
tional rural .society.

Th e  problem is, then, to study the dem ographic innovators in depth 
and to find out how  and xvhen the>- separated (hem scKes from the re.st of 
the com m unity. Th e  quest should Ite easy. O ne m ight infer from demo
graphic transition theory that the decision to do w ithout the props m ight 
well he traumatic, and some deinogra[)liers have wished tliat they could 
talk to the cighteentli-century French couples w ho fir.st daringly decided 
t(j innovate. In  fact, at fir.st the most frustrating and then the most illu
m inating discovery was that the dem ographic innovators are for the most 
part unaware that they have done anything unusual. After all, contra- 
ceptiug is no longer unusual, particularly in the educational and social 
groujis to wliich most belong. T lie  use of such contraception to lim it 
fam ily groxvtli ju.st seemed an oi)\'ious thing to do in their economic 
eireuinstances.

Th e  fundamental cpiestion is then: W h at were the economic circum 
stances of this group and how  did thev differ from  others w ho were 
.supporting children at school? Th e  first hint is given hv .some of their 
characteristics; dem ographic iimowUors com pared w ith  noninnovators 
are l.ti times as likely to liave heen to school and 2.7 times as !ikel\' to 
have heen to soeoudarx’ school; thev are 2.0 times as likely to liave hus
bands in iionmanual occupations, 4,5 times as likclx’ to be in such occiipa- 
tion.s' themselves, and 2.5 times as likely to have had fathers in such occu- 
pations; they are 6.5 times as likely to have all these characteri.stics— to 
have fathcr.s and luisband.s in noiiinanual occupations and to be in such 
oecnpatioiis tliemsclves and to hax’c had secondary education. Back-
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ground and educaUiou arc mure inipoitant than current occnpalionai 
cxpcnA'nct: or indeed any other contemporary circumstance or experience.

Tiiese findings could Ix' said to l)c consonant w itli tlie knocking 
array of the props, llo u e v c r, tlic Nigerian segment of tlie O ia n g in g  
.Yfrican Faniilv I'rojeet eontained a i)atlery ol (piestions and propositions 
of a psN'cbosocial kind, relating to phrases taken from Yoruba )rroverb or 
song and of a (\pe tlial could be made in a seini-])hilos()]ihic- \va\’ in 
crervday couversatiou. T lie  responses showed clearly that what distin
guished the demograpjbie innovators from others was not their lack of 
super.stitioii or llicir lalioiialisiri but their attitudes toward family and 
eliildren. 'I’lier have emotionally nucleated tiieir families; tiu'y are li's.s 
concerned w itii ancestors and extended fam ily relatives than (hcv are 
■aith their childiem  their children’s future, and even the future of tlieir 
children’s children. 'l'hc}’ are more likely to }ia\’o been “spoilt” them- 
.sd'. cs in the sense that their parents ga\e them more emotion and wealtli 
tlian tfic)’ expi'cled back, and this is the w ay they tend, although u.suully 
to a greater extent, to treat their own children.'''

W h a t causes this emotional iiueleation of the fam ily w hereby parent.s 
spend increasingly on their chikh'en, while dem anding— and receiving—  
verv little in return':' N ot tb.c urban-industrial society, at least to the 
e.xtent that it lias derelojied in Ibadan. Th e  m ajority of the societ)', e\’cn 
among the elite, is still one where net wealth flows m-er a lifetime from 
child to parent. N o r is that majority system buffeted iiy the institutional 
requirement.s of tlie modi'rn economy; on ibe contrary it can adapt not 
onl) well but jirofitably to such a société, It m ight uadi be able to con
tinue and im prose the adaption for decades, or perhaps gtmeratious, 
except for the factor that has already brought about change among the 
small m inority of demographic innowitors.

Th a t factor is undoubtedly the import of a different culture; it i.s 
Weslcrni/.ation. Just as Western ethnocentrieity has hedcs’iled T liird  
W o rld  research and introduced wliolly iiiapprfipriale attitudes, assump
tions and methods, it has in a pcncrsely negative wa\- upset the whole 
.study of “m odernization” (i.e. the social changi's that seem to precede, 
accompany, or follow  economic developm ent). W estern researchers have 
all too freriuentlv di'cided to become “objective” or at least “non-se,lf- 
centered” bv aehieviug the almost iiiercdililc feat of om itting transmitted 
European cultural Ivaditious from the study of m odernization; it is like 
leasing llelleui/ation out of an examination of social change in fifth 
century B C  M acedonia or leaving Roman .social iniiuenees out of a treatise 
on Britain in the second century A D . Th is  m ay .sound like hyperliolc, hut 
it is not. In  one of the major texts on social change in the T h ird  WYirld, 
Ale.v Inkele.s and D a \id  Smith ileetingly recognized that the difference 
in tlicir divi.sion of tlie w orld into that whiedr was m odernized and that
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w hich was not was almost cjiiiio ly a contrast between the W est and tlie 
rest: “W ith  tlie exee¡itiou of japan . , . all the major nations wliieh we 
can consider m odernized are part ol ¡he Knrofiean tradition.” ’ '' Rather 
than pursue this theme, they di'cided not to he “arrogant” and instead 
livoke up liie Western tradition intn components that eoidd lie used for 
mea.snniig not “W esternization” hut "nindeniization.” ’ ” Th ro u g h o u t \\’il- 
liam (iood<'’s important study. World licvoluiion and b'amily Fatterns, 
w ith  its iine.stigation ol recent fam ily changes in the .Yvab, SuVi-Saliaran 
African, Indian and Cliinc.se worlds, “revolution,” except in the discussion 
of slower grow th iiver a longer [K>riod in the West, is a synonym for 
“Wester uiz.it ion.” '''"

Curiously, it is only the w ell-trained, over-sensitive We.stern re
searcher w ho does not see and hear the obviou.s. In IVe.st Africa, surr ey 
re.spondent.s (as well as the conversationalist met in the street, the villager 
in the com pound, and the Lagos iiew siiapcr) speak continually of adopt
ing European ways— often, in fact, embarrassing the researcher in rural 
arca.s by going on to summarize this as “becom ing civilized.”

I low , tlien. i.s tlie European concept of fam ily relationships and o bli
gations iinjKirted? T iie  answer is that the im port has been on .such a 
massive scale that the slow ern.sion of traditional family structures is a 
measure of cultural durability.

Sailors, traders, and shu'ers may have di.snipted some taniilies, but 
they prcaclu'd little and ferv took their examples as a model. H ow ever, 
ill tlie inid-nineleenth ceuturv British colonial adm inis'ration reached 
Lago.s' (less than IBO kilometc-rs from Ib a d a n ) and missionaries arrived 
at Ibadan itself. According to the C ha nging African F a m ily  Project, by 
1973 nearly one-half the population of Ibadan were Christian and onl\' 
0.5 percent still described themselves as adhering to traditional African 
beliefs; tw o-thirds of tho.se who had achiexed small families were C h ris 
tian. Missionaries and their snceessor.s ha\e lor o\'er a century preached 
the Western fam ily as the Christian fam ily: m onogam y as God's w ay 
instead of polygyny; husbands and wix'cs lo(.iking after iheir children. 
•Administrators tended to take the same x ieu'point, and nearly all E n ro - 
pean.s in the dcx'eloping colonial society adxertised the M ’estcni famil\- 
In- example and viewpoint.

1 h(> mass infusion of European manners, lio\i ever, has been relatively 
recent and it has liad two interrelated seliieles; mass education and the 
mass nu'dia. Schooling Jo ra  \ erv .small m inority, mostI\- male, dates back 
in Ibadan for over a century, but the nio\-cment toward some sdiooling 
for most children got under w ay in Yonibaland only in the 1950s. “Th e  
fam ily,” as taught b y  the .school, i.s almost entirely the fVe.stcni fainil)’. 
Textbooks cither conic from England or are local jnodiicts modeled on 
English prototypes. Reader.s, used in the first years of .schooling, arc very
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much concerned w ith  the family and generally tell of a house w ith  a 
father w ho goes out to work, a mother w ho  stays home and looks after 
the clhldren, and the children themselves, w ho arc good and w ho can 
expect help and gifts to rain upon thcni from  their two parents. School 
teachers, even when their own family lives are not fully W esternized, are 
unlikely to olfer non-W estern family precepts to their pupils.''- Rcsearch- 
cis have .sometime.s tried to ic'iatc fertility change to the Westernized 
context of the .syUahii.s, '̂' w'hile activists have introduced a "population 
awarcniess’’’ ingredient info existing syllabuses; almost eerta+nly .such 
formal ingredients are trivi;il compared w ith  the inbuilt assumptions of 
the .system and its teachers. Education ssstem.s are not easily changed, 
and are m uch more likely to be im ported intact. In  m uch of the T h ird  
\\ orld the)’ arc essentially a reflection of the m odern Wc.st, both in their 
origins and messages, and rarely m irror life in a largely com m unal and 
subsistence village. By the mid-1980s m any of the women w ho flooded 
as young.sters in the late 1950s into the new  prim a ry schools m ay w ell be 
faced w ith the ctucstion of calling a halt to fam ily size rather than con- 
tim iing to reproduce. Th e n  we w ill discover w hat im pact their schooling 
had on their families’ social and economic structure and what im pact 
this has for their fertility.

Mass m edia in Nigeria have only had a m arked impact since In d e 
pendence in I960. O n ly  the newspapers and magazines require the liter-
ac)' that comes Irom  schooling, but education is likely to lead to the 
higher income that facilitates the purcha.se of a radio or a television set 
or a cinema ticket and to the interest in the nontraditioua! w orld  that 
makes these purchajes more probable. A ll cinema films, most television 
films that portray fam ily life, m uch of the m agazine content, and a con
siderable proportion of the newspaper feature content are im ported, and 
the nurdcls on w hich they are based are w holly im ported from the West. 
Th e  same message of nuclear family structure is relayed as is im parted 
by the schools. But another message is also pre.sented in N igeria : the 
great importance of sexual relations. Th is  is lurid ly presented in news
paper and magazine features,,- news stoi'ie.s, and question and answer 
section,s. Ta k in g  a single important example, tire emphasis on sex in  the 
widely read Lfi'j.o.s Weekend must boost the market for contraceptives,' 
iK'cause until recently the main intei prctation has been on tlie e.xcitemcnt 
of relations outside m aniage. But, w itli the increase in the proprn'tion of 
educated (aiicl partly W esternized) wives, it is inevitable that the message 
will be increasiugU’ interpreted to mean also .sexual relations w ithin  
marriage. Such a change, certainly already well under rvay am ong the 
elite, cannot fail to affect the traditional system of fam ily relationships 
(as has alw ars been recognized in the society) and by strengthening the 
conjugal emotional bond w ill tend to nucleate the family, at first emo- 
tionallv and ultim ately economically.
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Transition Theory Restated

In  general, in societies of every t )p e  and stage of development, fertility 
behavior is rational, and fertility is high or low as a result of economic 
i)cnefit to individuals, couples, or families in its being so. kMiether high 
or low  fertility is economically rational is determined b\' social condi
tions: prim arily by the direction of the intergcnerational wealth flow. 
Th is  flow has been from younger to older genei'ations in all traditional 
societies; and it i.s’ apparently inqrossiblc (o r, at least, examples are 
unknow n ) for a resersal of flow— ;it the great divide— to occur before the 
fam ily is largely nucleated both emotionally and econoinicalh'. A  fair 
degree of emotional nucléation is needed for economic nucléation; and 
considerable amounts of both are required before parents' are free to 
indulge in ever greater e.xpenditurcs oi\ tlicir children.

P re-divide populations do not aim at females conceiving as fre
quently as possible during the fidl reproductive span, and post-divide 
populations do not favor childlessness. T h e  reasons are not basically 
economic; they are social, psychological, and physiological. It  is  possible, 
however, that the m arginal economic adx antagc of each additional child 
in p re -d ivide  society and disadvantage in post-divide society in some cir
cumstances modifies the impact of the noneconomic determinants. N ever
theless, economic analysis on its ow n can do nothing to predict the 
tim ing of the divide and very little to c.xplain the levels of fertilits' on 
eitlier side of it— probably the course of fertility in the twentieth century 
We.st owes Je.ss to the economics of each additional child born than it 
docs to the e.xtent to w hich parental emotional and expenditure patterns 
ha\e become focused on the children and the degree to w hich  their 
society renders such focusing expensive in tenus of alternative uses for 
m oney, emotion, and time. Sim ilarly, demographic exideucc of fertilitx' 
change m ay be valnelc.ss in tenu.s of deducing m ovem ent tor\ard the 
dix'idc or estimating the probable tim ing of the reversal of tlie iutergen- 
erational wealth flow; the fertility change,^ m ay w ell represent an adjust
m ent of changing social, psychological, or physiological circumstances.^*

Extrem e external factors m ay influence this pattern. P re -d ivide  fer
tility m ay he restricted in the Kalahari Desert or on Tik op ia  because 
of very finite resource.s; and post-di\'idc fertility was tem porarily very 
high on the Am erican fnnitier, w here the wealth flow to children xvas 
relatively insignificant and where there were few alternatir'c sources of 
labor and even company. T h e  analysis carried out here has been largely 
based on Africa where access to land has been fairly unrestricted. Th e  
position m ay be somewhat more like Tik o p ia  in densely settled agrarian 
areas in Asia. Ilow evej', the little ax ailable evidence suggests that it is 
not, and that even there farm ing families do not on the w hole see the 
extra birth as im poverishing and do not tighten their belts as the child
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grows. Th e  explanation m ay be partly that w e are deceived by a static . 
analysis and see the household or fam ily too little in terms of the coming 
and going of people over time; partly that the extra child docs in due 
course add sufficiently to production; and partly that in the contempo
rary w orld  the existence of urban employm ent takes sufficient strain off 
the need for providing more land.

F o r reasoii.s that lie deep in its history, the fam ily  was increasingly 
economically nucleated in W'estern Europe centuries ago; indeed some 
social groups may have crossed the divide reversing the in^rgenerational 
wealth flou' as early as the seventeenth c e n t u r y .T h i s  phenomenon had 
lvv(j dranographic cflccts: a direct one, namely tliat Eu ro p e ’s population 
growth rate was low'er than it w ould  otherwise have been once m ortality 
began to decline; an indirect one, in that European culture accepted the 
nuclear family as the basic unit of society and included a range of values 
associated with it among exports to other part.s of the w orld.

A n  emphasis must be placed here on the export of the European 
social sy.stem as well as its economic system, it  is as absurd to deny that 
this is the central feature of our times as to deny the significance of the 
Ilellenization of southwest Asia, the Rom anization of the Mediterranean 
ancl western Europe, and the Sinoization of m uch of southeast and 
central Asia in other periods. Th e  issue is not w hether W estern social 
structure is better or even whether it is more suited to modernization; it 
is merely that the W est has been able to export it because of the over
w helm ing economic strength it derir ed from the industrial revolution.

From  the dem ographic view point, the most im portant social exports 
have been the concept of the predominance of the nuclear fam ily w ith  its 
strong conjugal tie and the concept of concentrating concern and expend
iture on one’s children. T h e  latter does not automatically follow  from the 
former, although it is likely to follow continuing W esternization; b u t the 
latter must be preceded b y  the former. Th e re  probably is no close rela
tionship in tim ing between economic m odernization and fertility— and, if 
true, this m ay be the most important generalization of our time. If 
another eulture had brought economic development, a culture w ith  a 
m uch less nucleated fam ily system, industrialization m ight w ell have 
proceeded far beyond its present level in  the T h ird  W o rld  w ithout revert
ing the intergenerational flow of wcaltTi. Conversely, in the present situa
tion, fam ily nucléation and the reversal of the intergenerational wealth 
floAV are likely to penetrate deeply into the T h ird  W o rld  in the next half 
century, almost independently of the success of industrialization, and, 
almost inevitably, they w ill guarantee slower global population growth.

Several subsidiary points about the export of the Western economic 
and social systems should be made. First, this export has made both 
mortality and fertility declines possible in the T h ir d  W o rld . Public health 
mea.s'ures were acceptable deep in traditional society, and this has been
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taken as evidence of the reality of the props, xvhich were so constructed 
as to encourage the desire for low  m ortality and high fertility. Th e  props 
are in fact needless; in pre-divide society economic prosperity increased 
u ith  the num ber of surviving children— the noneconomic restraints on 
fertility were more on the num ber of pregnancies and on the time-span 
of reproduction than on numbers of survivors. Second, the whole system 
of e.vtended fam ily obligations and the flow of wealth from  younger to 
older generations m ay be disrupted by political means (C h in a  is the 
clearest exam ple) w ith  exactly the same effect in reducing fertility 
( allliough net wealth flows in a commune arc probably rclatis'cly low, 
the\- are almost certainly from the old to the y o u n g ). T h ird , the im 
minence of the reversal of the wealth flow and of declining fertility is 
usually hidden because of the increased economic benefits from high 
fertility in the m odernizing economy of pre-divide transitional society. 
A n d  fonrth, the attempts to slow associations o\'er time between mortality 
decline and vaiious economic development indices on one hand and 
fertility decline on the other are probably valueless; even where there are 
direct rclation,ships they usually cannot be pros’ed because of the tend
ency for so m any economic and social changes to m ove together.

A  final note should perhaps be added on the m ore theoretical aspect 
of jropiilation grow th in prim itive  .societies. It  can be argued that m ortal
ity  is determ ined b y  environm ent, waj- of life, and technology, and varies 
w id e ly among prim itive and traditional societies. Yet, demonstrably, 
population grow th rates over long periods have Ireen s'cry low, thus 
cstablisln'ng that fertility levels must have approximated m ortality levels. 
O n e  can go fuither and maintain that this means that m ortalit}' levels 
determ ined fertility levels, an argument that not only supports the con
cepts of props but implies that they were subject to strengthening or 
relaxing until the right level was reached. A  more plausible reading of the 
African tribal situation, however, is that fertility levels were established 
independently. W here they were above m ortality levels, population grew, 
and the tribe expanded its area through warfare w ith  its neighbors. 
W h e n  expansion was successfully opposed, m ortality rates clim bed to 
meet fertility rates: first, because of increasingly unsuccessful warfare 
and, subsequently, because of grow ing pressure on lim ited resources. 
W'here fertility levels were below  m ortality levels, the tribe died out.

R esearch  Im plication s

If  the society is at every stage rational, and economically rational at that, 
then it can be studied em ploying economic tools, as long as it is under
stood that the researchers m ust accept the society’s own ends. Those ends 
can he researched only b y  students of society, and their techniniies .nlonp

V
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— and not those of economic inquiry— can attempt to predict the approach 
to the divide wliere the wcaltli flow reverses.

First-cla.s.s fieldwork on wealth flows in pre-divide societies is 
urgently needed, and that research must start w ith  the identification of 
all possible types of mobile wealth and the development of methods for 
detecting flows. ,A g(;od study of a single village w ould  be w orth a great 
deal; defectis’c w ork on a nation could be dangerously misleading. Cross- 
sectional studies has'c some value, but it w ill be necessary to build  up 
life-cycle models. Specialized investigations m ight attempt to discover 
wh\' children do not seem to press on resources in agrarian areas even 
when thc.se ureas arc den.sely settled.

Sociological and anthropological work is needed to define the extent 
of the true extended families of obligation and to measure the internal 
wealth Hows. It w ill also be necessary to measure the strength of each 
obligation bond— the circumstances (a nd  the likelihood of those circum 
stances occurring) that wall bring it into play and the probable volume 
of the wealth How under given conditions. T h e  study of the changing 
family and the measurement of movement toward the social, emotional, 
and economic nucléation of the conjugal fam ily are important.

A  com bined social science assault w ill probably be needed on the 
circumstances and conditions of the reversal of the wealth flow— and on 
the time taken for the flow from the older to the younger generation to 
grow' to such an extent that it e.xcrts a real imiiact on fertility control 
decisions.

W e  also need studies that can easily Ire done in association w ith  
family planning action programs. W e  must find out the real reasons 
people want contnaiceptives and the extent to w hich contraception ha,s' 
anything to do w ith restricting fertility. Subtle and sympathetic studies 
in depth of both dem ographic innovators and contraceptive innovators 
are essential for action programs.

Finally , we need to know  a lot more about the cllect on the family 
of the lessons learned from the media and in school. M uch efl'ort has 
gone into distingui.shing the population content of high school lessons 
but little study has been done on the fam ily structure almost inadvert
ently taught in the elementary school.

T h e  m ajor im plication of this analysis is that fertility decline in the 
T h ird  W o rld  is not dependent on the spread of industrialization or even 
on the rate of economic development. It w ill of course be alfected by 
such developm ent in that m odernization ¡produces more m oney for 
schools, for newspapers, and so on; indeed, the whole question of fam ily 
nucléation cannot arise in the nonmonetized economy. B ut fertility 
decline is more likely to precede industrialization and to help bring it 
about than to follow  it.
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is essentially based on Notestein, “ E c o 
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.-'.frican F a m ily  Project: N igerian Seg
ment, Survey 2 ) .  On the traditional u p 
b rin g in g  of children by a num ber of kiies- 
iiicm, see L . P. M air, “ A frican marriage 
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(his discussion. H ence, it seemed neces
sary to use a new  term.

64. Stephen P. Reyna, “ M a kin g  do 
w hen the rains stop: Adjustm ents of do
mestic stmetnre to clim ate variations 
am ong tlie B an na,” Ethnology  14, no. 4 
(O cto h e r 1 9 7 5 ):  4 0 5 -4 1 7.

65. T in s w ill be discu.ssed b y  the 
author at greater length in a book on The  
Conditions of Fertility Decline  ( in  prep- 
a ia t io ii)  and in a set of studies w h ic li he 
is editing. The  Persistence of High Fer
tility: Population Prospects in ihe Th ird  
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of  Demo.graphy, A ustralian N ational U n i- 
vi^rsity, 1 9 7 7 ).

66. T liis  pattern is being  e.xamined 
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2 T o w a r d  a  M o r e  G e n e r a l  
E c o n o m i c  M o d e l  o f  Fertility 
D e t e r m i n a t i o n :  E n d o g e n o u s  
P r e f e r e n c e s  a n d  N a t u r a l  
Fertility
Richard A. Easterlin, Robert A. Poliak, 
and Michael L. Wächter

/fOQ

This paper develops a general model of marital fertility, from which, 
with appropriate empirical restrictions, implications arc drawn for re
search and welfare analysis. The model builds to a considerable e.xtent 
on prior economic research, but it differs from much of the economic 
literature on fertility in its emphasis on endogenous preferences and 
natural fertility. We feel there is need for a formal statement of such a 
model to serve as an alternative to the “Chicago-Columbia” approach 
that dominates the current work on economics of fertility (c.g., Schultz 
1974). Throughout the paper we sliall frequently contrast our frame
work with this approach. Tlie first section outlines our argument; the 
second presents a formal statement of the model; the third classifies 
fertility determination into four special subcases; the fourth discusses 
some of the general research implications; and finally, an outline of the 
welfare implications of our model is contrasted with those of the Chi
cago-Columbia approach.

2.1 Overview
In section 2.2 we will present a general model of the determinants of 

marital fertility and completed family size. The determinants arc seen as 
working through a family’s preferences for consumption, children, and 
fertility regulation, and through four constraints;
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with the University of Pennsylvania. Michael L. Wächter is a research associate 
of the National Bureau of Economic Research.

The research this paper reports was funded by NICHHD grant HD—05427, NSF 
grants SOC 74-20292 and SOC 75-14750, and Rockefeller Foundation Grant

81

VN



82 Richard A. liastcrlin/Robert A. Pollak/Miehacl L. Waclifcr

1, a budget constraint that reflects the limitations implied by the 
market prices of goods and services, the wage rates of family members, 
any nonlabor income, and the time at the disposal of household mem
bers;
2, the household’s technology, which enables it to convert market 

goods and the time of family members into the basic commodities tliat 
arc the arguments of its utility function;
3, a “births function” or “fertility production function” that expresses 

the number of live births as a function of frequency of intercourse, 
reproductive span of the household, fertility regulation practices, and 
the commodities, goods, tuid practices that govern the probability of 
conception and the nonsusceptiblc period of the wife;
4, an “infant” mortality function that expresses infant and child 

mortality through adulthood as a function of sudi variables as health 
and nutrition. Subtracting mortality from fertility gives completed fam
ily size.
Maximizing the utility function subject to the budget constraint, the 

household’s technology, the births function, and the infant mortality 
function yields the optimal solution values for the household’s decision 
variables. \Vc denote the optimal solution values for births by /;" and for 
completed family size by N".
The model is presented (as in the Chicago-Columbia approach) in a 

single-period decision-making framework. Parents are viewed as making 
their basic fertility decisions at the beginning of the marriage and then 
not altering their beliavior over their lifetimes. This requires, however, 
a distinction between results iicrccivcd or anticipated when the decisions 
are made and the actual outcomes. The distinction reflects the fact that 
families may not correctly perceive the constraints of the maximization 
problem. The theoretical model of section 2.2 is developed in terms 
of perceived magnitudes. Conceptually the model can be altered in a 
straightforward manner to deal with the actual results. This is an impor
tant consideration, since the empirical data arc usually for the actual 
rather than the perceived concepts.
In developing a general model of fertility determination, vve concen

trate on two considerations that we believe are empirically important 
but that have been largely ignored in much of the economics literature. 
First, a family’s utility function, whose arguments include a vector of 
commodities and completed family size, is viewed as endogenous to the 
society in which it lives. In our model this relationship is incorporated
72Ü29. We arc grateful for assistance to Debbie Faigcn, Stacy Hinck, Neil Wein- 
traiib, and Deborah C. K. Wenger, and for helpful comments and suggestions to 
Ronald Demos Lee, Harvey Lcibcnstcin, Warren Sanderson, Morton Owen Scha- 
piro, and Anne D. Williams. This paper extends previous work by the authors; 
sec Easterlin (1975, 1978) and Wächter (19726).
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through an interdependent preference mechanism, which allows for the 
transmission of aspirations from one family to another and from one 
generation to another. Past behavior, whether in a “socialization” or a 
purely intrafamily framework, determines a family’s tastes. Second, a 
family docs not always understand or acknowledge the relationship be
tween its fecundity and its consumption decisions because it lacks 
accurate information concerning the determinants of births and infant 
mortality, 'i'hc composition of the consumption bundle has both a direct 
effect on utility and an indirect clfcct that operates through the births 
production function. When household decisions fail to recognize the 
fecundity effects, in part or in full, there is a problem of “unpcrcei\'cd 
jointness.”
Interdependent preferences and the births and infant mortality func

tions, with a given level of unperceived jointness, enrich and complicate 
the optimal solution function. For c.xamplc, as wc shall see, maximizing 
the family’s utility function subject to the appropriate constraints docs 
not yield demand functions for completed family size (or births) as gen
erally construed in the literature.
Needless to say, practical application of such a model is constrained 

by the limited amount of available data. On fairly reasonable assump
tions, however, various subcases of the general model can be distin
guished and estimated. Although they arc not necessarily realized in 
pure form, we think these subcases may often constitute useful approxi
mations to reality. In section 2.3 wc develop this classification scheme 
and discuss its empirical relevance.
The concepts of desired fertility and natural fertility play a central 

role in our classification scheme. The concepts, although prominent in 
empirical dcmograpliic research, have received little attention from econ
omists. We make these concepts an integral part of our analysis. Desired 
fertility, b'‘ , is defined as the number of births a family would choose 
in a situation termed by demographers a “perfect contraceptive society’’ 
(Bunipass and Westoff 1970); that is, one in which the family has ac
cess to a contraceptive technology with no economic costs and free of 
preference drawbacks.
Natural fertility, 6", is defined as the number of births a family be

lieves it would have if it made no deliberate attempt to influence its 
fertility. Natural fertility is less than the biological maximum and is 
consistent with the existence of "social controls” on fertility, such as an 
intercourse taboo. It constitutes uncontrolled fertility only in the sense 
that the family itself makes no d e l i b e r a t e effort to influence its fertility. 
Contraceptive devices are not utilized, and unpcrccivcd jointness or 
social taboos or both exclude other methods of deliberately influencing 
family size. If families did perceive the rclationslhp between their con
sumption pattern and their fecundity, they would alter the former in

A.
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order to change their fertility. Conscious and deliberate variations by 
families in the level of their fertility, however, arc not compatible with 
the concept of a n a t u r a l level of fertility. From the standpoint of the 
family, 6" is constant and is independent of its family-size preferences.
Natural fertility may be greater than, less tlian, or ccjual to desired 

fertility; that is, a family’s desires may range from more to fewer chil
dren than it thinks it could produce if its fertility were uncontrolled. If 
the solution for births is below the family’s perceived natural fertility 
i h " < then it practices deliberate fertility control. An optimal solu
tion for birtlis tibovc the desired level i h " > b ‘‘ ) implies the existence 
r)f “excess” or “unwanted'' fertility, as the term is used in the tlemo- 
graphic litcratinc.
We utilize our generalized fertility model and the associated concepts 

of naUirtil and desired fertiliiy to chissify societies or populations within 
societies into severtd categories. The categorization is useful in that it 
implies restrictions on the coeilicietits of the variables that appear in the 
optimal solution functions. .Some groups, especially in less developed 
countries, may be at or close to their natural fertility levels. Tltcsc 
groups can be divided into two subcategorics. First there arc those that 
lack the motivation to practice fertility regulation because desired fer
tility is greater than or equal to the optimal solution. Second, there are 
those, again largely in less developed countries, where the economic 
costs or preference drawbacks of fertility regulation outweigh th.e poten
tial gains. In both these ettscs, the determinants of fertility arc largely 
independent of the preferences for children. “Demand models,” with 
their emphasis on income unii .substitution effects, are not relevant. Al
though income might be a significtint determinant of completed family 
size, its influence would be unintended and would work through im
proved nutrition ;ind health, which would lead to increased fecundity 
and decreased infant mortality. Demand models tell a diffcrenl story, 
typically suggesting that increases in income Ictid to tin increase in the 
number of children demanded. For natural fertility societies, demand 
variables— correctly measured and interpreted— are insignificant.
At the other extreme are groups, largely in developed countries, that 

can be approximated by the perfect contraceptive society. In this case, 
births and infant mortality technology functions are not quantitatively 
important determinants of the level of fertility, f'hc ¡iropcily specified 
optimal solution function now contains the preference parameters re
lated to children and may reflect endogenous tastes and household tech
nology, including those aspects concerning child-rearing, as well as the 
budget constraint.
The genertil fertility model, which includes endogenous tastes and 

the births production function, has implications for a number of impor
tant demographic questions. We have already indicated its significance
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for specifying the optimal solution function in diilcrent societies for 
different time periods. It is of particuhir importance th;it the parameters 
of this function vary systematically in tjuaiuitativc importance as one 
moves along the continuum from less to more dcvelopctl economics 
and/or lower to higher socioeconomic classes within ;i socict_v. Mcnce. 
elasticities of births and completed family size with respect to their argu
ments will vary systematically both across and within societies. We shall 
also indicate the model’s implications for the analysis of the “demo- 
grapliic transition,” long-run fertility swings, secular trends in fcrtilitv 
in botli less developed countries and developed countiaes. and the wcl- 
f;\rc benefits of various types of fcrlility-coniml programs in dilTerent 
sc.iciclies.
At various points we contrast our analysis with the “Chicago-Colum

bia” approach, by which we mean the line of incjuiry c.xempliried in two 
recent .specitil i.ssucs of the J o u r n a l  o f  I ’o l i i i c a !  E c o n o m y , since pub
lished ;is an NBER volume.' That there is a distinctive Chicago-Co'.um- 
bia approach to the economics of fertility hardly requires demonstration. 
In a review of the volume that brings together the J P E wtirk, Allen 
Kelley observes that “the papers arc . . . largely of one voice, showing a 
common perspective to the analysis of economic problems and to a cer
tain extent a mild intolerance of other approaches to viewing the world 
of social and economic behavior” (Kelley 1976, p. .517), As examples 
of spokesmen for the approach, one may cite T. W. Schultz (in ins 
editor’s introduction to the J P E volume), Michael Kcelcy (in ;i reply 
to a critique by Leibenstein’), and T. P. Schultz (in sev era] survev arti
cles).- We shall draw particularly on the last two in comparing our 
framework with the Chicago-Columbia approach, beca.usc these articles 
provide valuable general discussions of that viewpoint."
The Chicago-Columbia approach is most simply ch>aractcrized by 

what it cmiiliasizcs and rlcemphasizcs. Ptirticiilar emphasis is placet! on 
cost factors aiul on the op|)ortunily cost of ;i wife’s time; little or nt> 
attention is given to taste factors and to the births inoduclion function 
(the latter relates to what T. P. Schultz calls “supply’’ factors). T. P. 
Schultz asserts that “cross-sectional studies of individual countries at ;ill 
levels of development h,".vc confirmed the qualitative predictions of tliis 
rudimentary demand theory of fertility” (T. P, Schultz 1976, p. 9S).''

(Our main rcscrvtition about this line of work is that its dcenijihasis of 
tastes and “supply” factors severely limits its empirical relevance. For 
developed countries the model is of limited a.pplicalion because it ignores 
preference variables. This is most strikingly illustrated by th.e failure of 
the Chicago-Columbia approach to advance an explanation for th.e recent 
fertility swing in the United Stales." For less developed countries, htting 
a “demand” model to data for households whose fertility is largely un
controlled Icad.s to unwarranted inferences about “demand” elasticities.
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Furthermore, the subordination of taste considerations lends itself to 
dubious conclusions about economic welfare and public policy. Mini
mizing the importance of tastes makes it easier to draw unambiguous 
inferences about the desirability of policies aimed at reducing “un
wanted” fertility, but the lack of attention to tastes make such inferences 
questionable. At the same lime, the approach is unlikely to be helpful 
to those directing family planning programs, who must make choices 
between attempting to alter preferences (for example, by allocating 
resources to advertising the benefits of small families) and simply pro
viding contraceptive information or cheaper services. Hence, we believe 
that both the analysis of fertility behavior and of the welfare effect of 
government programs requires a more balanced approach, one in which 
economic research on preferences and natural fertility takes equal place 
with the usual concerns of the Chicago-Columbia approach.

2.2 The Formal Model
In this section we develop a formal framework for analyzing marital 

fertility. We begin by summarizing the household production model, 
which provides the starting point for our analysis. In the three subse
quent subsections we modify the household production model to incor
porate a number of additional variables related to the determination of 
marital fertility and completed family size. In section 2.2.2 we incorpo
rate the basic variables related to fertility into the household ¡¡roduction 
model by adding two new “production” relations, a “births production 
function” and an infant mortality or “deaths function,” and then de
scribe two extensions of this model, one incorporating unpcrceivcd 
jointness (section 2.2.3) and the other interdependent preferences (sec
tion 2.2.4).
By unperceived jointness we mean a situation in which the family does 

not correctly recognize the relationship between its fecundity and its 
consumption or life-style decisions. For example, an increase in non
labor income might cause an unintended and unanticipated increase in 
births through the follow'ing chain of causation: the increase in nonlabor 
income causes an increase in consumption of health care services or 
food, which leads to an improvement in health or nutrition; these in 
turn cause an increase in fecundity. The essence of unperceived joint
ness is that the decision to devote additional resources to improved 
health or nutrition rather than shelter or recreation is made without 
awareness of its implications for fertility.
By interdependent preferences we mean that the family’s tastes are 

influenced by the consumption and family-size decisions of other fam
ilies. In the “socialization” version of the interdependent preferences
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model the family’s tastes arc influenced by the observed behavior of 
other families in the society, perhaps those in a suittibly restricted socio
economic group. In the “intrafamily” version, a ftmiily’s aspirations for 
both commodity consumption and family size arc influenced by the con
sumption and family-size patterns the husband and the wife c.xpericnccd 
in childhood and adolescence.
Our model provides a framework for analyzing a number of impor

tant aspects of fertility behavior, but it neglects a number of others. 
First, we deal exclusively with marital fertility. Second, we do not 
attempt to explain the determination of age at marriage. TIn'rd, our 
analysis is based on a single-period planning model in whicli the family 
makes a oncc-and-for-all decision about its consumption and fertility 
at the time of marriage. Those aspects of fertility behavior that are best 
understood in terms of a sequential decision-making model— for ex
ample, the timing and spacing of children— arc beyond the scope of the 
analysis, although in principle it could be c.xtcnded this way. Fourth, 
our model treats average fertility outcomes as if they were certain to be 
realized by the “representative family.” That is, we ignore both the dis
creteness of children and the randomness of the births and deaths func
tions and focus on the mean experience of a group of identical families. 
In general, randomness and discreteness have implications for the aver
age fertility of families who are not risk-neutral and whose behavior is 
therefore sensitive to the variance as well as to the mean outcome. Fi
nally, we ignore the fact that children come in two sexes and that 
parents may have preferences for the sex composition of their families. 
vSuch preferences could be incorporated into a sequential model of fertil
ity that recognized the role of uncertainty. In such a model one would 
expect sex preferences to influence family size, but such preferences 
cannot be incorporated into a one-period planning model in any straight
forward way.*̂
2.2.1 The Household Production Model
In this section we introduce the standard household production model 

that serves as the basis for our subsequent discussion of fertility. The 
model is one in which the household purchases “goods” on the market 
and combines them with time in a “household production function” to 
produce “commodities.”' These commodities, rather than the goods, arc 
the arguments of the household’s preference ordering; market goods and 
time are desired not for their own sake, but only as inputs into the pio- 
duction of “commodities.” The n market goods arc denoted by X = 
( x i ,  . . . x , i ) , and the in commodities by Z = (zi, . . . z,„), and the time 
allocation vector by r, the vector t records how much time each family 
member devotes to market work and to each household activity. Let R

o
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denote the household’s preference ordering over commodity vectors, ;ind 
U ( Z ) the corresponding utility function.
We represent the houscliold’s technology by a production set, T. Thus, 

the “input-output” vector {Z ,X , t ) belongs to the set T,  ( Z , X , l )  e. T , if 
and only if the commodity collection Z is producible from the goods 
collection X and the time-allocation vector t. We could distinguish those 
uses of time devoted to household production activities from those de
voted to market work and include only the former as arguments of the 
household’s technology, but it is harmless to include the entire vector, 
and we do so for notational convenience. Unless explicitly stated to the 
contrary, constant returns to scale and/or the absence of joint produc
tion are n o t assumed. If the household derives satisfaction or dissatis
faction from time spent at sarious household or market activities, the 
times devoted to these activities will appear as components of the vector 
Z as well as the vector /. Technically, this is a case of joint production, 
since, for example, time dc\otcd to the activity “cooking” is both an 
input into the production of a “home cooked meal” and is itself one of 
the outputs of the activity “cooking”— an output that may yield a utility 
or disutility quite distinct from that associated with eating the meal 
itself. Because we have not ruled out joint production, there need not 
be a one-to-one correspondence between activities and commodities.
We let denote the total time available to household member h , and 

tj, the time w'hich he (or she) allocates to activity s . Thus, the family’s 
time constraint may be w'rittcn as

V ■ 1
r>i h H

where 5 is the total number of market and nonmarket activities and // 
the number of household members.
We distinguish between the set of market activities (M) and the set 

of household production or nonmarket activities (T). Thus, if iv>* de
notes the market wage rate of household member h , his earnings arc

IIgiven by (¡¡^ and tire household’s total earnings by v v w,, ij„.
«(.1/ . 1 *(.uWe let /.i denote the household’s nonlabor income, and write its budget 

constraint in the form

:: Pk -it s
k =\

It
s N
SiM Wa Ih,

“Optimal solution values” for the household’s decision variables 
(Z,AT,0 arc found by maximizing the utility function U ( Z ) subject to 
the constraints
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The optimal solution values arc functions of the values of the variables 
the household takes as predetermined: goods prices, P; wage rates, vv; 
nonlabor income, ¡x; and the household’s technology , T . I'he “optimal 
solution” is optimal with respect to the household’s own preferences, 
not necessarily with respect to any genera! social welfare criteria. The 
optimal solution function shows the relationship between the house
hold’s decision variables, ( Z , X , l ) , and the parameters it takes as given, 
(P,m,/i;7). The optimal solution function is not a demand function in 
the conventional sense, nor does it treat commodity consumption as a 
function of commodity shadow prices. Indeed, commodity consumption 
and the optimal values of the other decision variables are functions of 
the predetermined variables: goods prices, wage rates, nonlabor income, 
and the parameters of the household’s technology. Commodity shadow 
prices (i.c., the partial derivatives of the cost function with icspcct to 
commodities) have played an unduly prominent role in household pro
duction analysis. The difficulty with treating optimal commodity con
sumption as a function of commodity shadow prices is that commodity 
shadow prices reflect not only the constraints which the household faces, 
but also its preferences. With joint production, commodity shadow prices 
depend on the household’s tastes as w'cll as on goods prices and the 
household’s technology. Our model of fertility builds on the household 
production model, but we reject the “commodity shadow price” ver
sion.’”
2.2.2 Tlie Simple Fertility Model
In this section we extend the standard household production model 

to include a number of variables related to fertility: children ever born 
( b ) ,  infant and child deaths ( d ) , completed family size (M), frequency 
of coitus ( a ) , the reproductive span of the houscliold (A), the length of 
time over which each fertility control technique is practiced (0) and 
the “intensity” with which each is practiced (r), and a vector of “prac
tices,” such as lactation (/), which affect either the number of children 
born or their chances of survival.
To simplify the notation we shall not introduce subscripts to distin

guish among fertility regulation techniques, but the framework we de
velop is well suited for discussing choices among techniques. For exam-

XX
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pic, if one of the available techniques is a contraceptive pill that is to be 
taken daily, 0 might represent the number of months during which it is 
taken and r the ratio of the number of days on which the pill is taken 
to the number on which it is supposed to be taken.” Similarly, we do 
not use subscripts to distinguish among “practices”; formally, we inter
pret / as a vector, but we shall use “lactation” (i.e., the number of 
months of lactation following each birth) as an example of the type of 
variable we have in mind.
These variables are related to each other and the other variables in 

the household production model by two biological “production” rela
tionships, a births function, B:  b = /?(n,Z,A',/,0,T,A); and a deaths 
function, D:  d  D { b , Z , X \  and by the identity defining completed 
family size; N  = b  ~  d.
The births function depends not only on frequency of coitus {a ) and 

the household’s fertility regulation practices (0 and t), but also on a 
number of other variables that are likely to vary systematically from one 
society to another and from one soeioeconomic group to another within 
a society. To take account of the role of factors such as health and 
nutrition in determining fecundity, we include the household’s consump
tion of commodities (Z) and its purchase of goods { X) as arguments 
of the births function. Practices such as lactation that influence fecundity 
are also included; in the case of lactation, a longer interval of lactation 
following each birth will, ceteris paribus, imply fewer births, since lacta
tion inhibits ovulation. The family’s reproductive span, depends on 
age at marriage and age at the onset of permanent sterility. The latter is 
almost certainly endogenously determined by variables such as health 
and nutrition, but for simplicity we treat the reproductive span as ex
ogenous.
The child and infant mortality function depends not only on the 

population at risk (6), but also on health and nutrition, which are re
flected in the family’s consumption of commodities and its purchases 
of goods. A variety of “practices” that influence deaths are captured by 
the vector I, although the components of I that influence deaths need 
not be the same as those that influence births. The length of the lactation 
interval, however, will appear .-in the mortality function because— in 
many societies, at least— a longer lactation interval is associated with 
lower infant mortality.
Both the birtlis function and the deaths function represent biological 

“production” relationships. The existence of these biological relation
ships is quite distinct from the question whether families in either devel
oped or underdeveloped countries perceive these relationships accurately. 
In this subsection we proceed on the assumption that families are fully 
aware of the fertility and mortality implications of their behavior. In the
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next subsection we drop this assumption of perfect knowledge and intro
duce the concept of unpcrceivcd jointness.
Preferences in the simple fertility model are relatively complicated. 

The utility function includes not only commodities ( Z ) and completed 
family size (A'), but also infant mortality ( d ) ,  frequency of intercourse 
(«), and the contraceptive variables (0 and -). If frequency of inter
course ( a ) were not included in the utility function, then abstinence 
would be the dominant form of fertility regulation, since it is costless 
and completely ellective. Similarly, if there were no disutility associated 
with infant and child mortality ( d ) ,  then infanticide might be the sec
ond-choice technique, since it also provides an inexpensive and cileclivc 
method for limiting completed family size. I'hat these techniques do not 
play a prominent role in most soeieties clearly reflects preference draw
backs rather than economic costs. But it is not only these extreme tech
niques of population control thtit entail preference consequences or 
drawbacks; the use of any currently available fertility regulation tech
nique (for a particular length of time and with a particular intensity) 
is likely to entail preference effects that may play an important role in 
determining not only their time span and intensity of use, but also the 
number of births and completed family size We denote the utility func
tion by U{ Z,N,d , a , l ,<d , r )A
The budget constraint must also be modified to allow for the cost of 

fertility regulation. We assume that its cost is a function of 0 and r alone 
and denote it by p(0,t).’̂
The optimal solution to the simple fertility model is the set of values 

of the decision variables (Z,A',i,/),/V,a,f,fl,T) that maximize the utility- 
function U ( Z ,N ,d , a , l f i , T ) subject to the constraints

( Z , X , t )  e  T

2 f».. =S = 1 /t = 1, H

2 -f- p(0,t) /j. -1- 2 2 u'i t;,,
1:̂ .1 h---\ st.li

b = Z?(fl,Z,A',/,0,r,A) 
d  = D ( b , Z , X , l )

N  ^ b  - d A

The optimal solution values are functions of the variables the household 
takes as given: goods prices, P ; wage rates, h-; nonlabor income, p,; the 
household’s technology, T\ the births function, D\ the deaths function, 
/D; the cost function for fertility regulation, ¡>\ and the family’s reproduc
tive span, A.̂''

•X
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2.2.3 Unperceived Jointness
In this section \vc modify the simple fertility mode! by postulating 

that the household is not tiwtirc of all the ways its consumption and 
expenditure patterns affect fecundity and infant mortality. The resulting 
model is one in which consumption patterns affect realized fertility and 
mortality, but the effects are unintended. Consider, for example, a family 
that is not practicing fertility regulation: if it is unaware of the relation
ship between nutrition and fecundity, it will allocate its expenditure 
between food and other goods without taking account of the marginal 
impact of better nutrition on births. .An increase in nonlabor income 
would lend to greater exp.cnditurcs on food, and, ceteris paribus, through 
better nutrition to gi'cater fecundity. But the effect on birllis would be 
an unintended consequence of the consumption pattern corresponding 
to a higher income; the household's alloctition of cxpcndiiiirc between 
food ;ind other goods littd nothing to do with its desire for children. 
The family miglit rcgtird the unintemled increase in fertility as a blessing 
or a curse; in either ettse, however, the family could “do better” in terms 
of its own preferences if it knew the true rehilionship between nutrition 
;ind fecundity. If the family \s’cre aware of the true relationship it could 
allow for it in allocating its expenditure between food and other goods: 
a family that wanted nrorc children v/ould aUoeatc more to food, while 
one that wanted fewer children would allocate less. We use the phrase 
“unpcrccivcd jointness” to describe a situation in which the family docs 
not recognize the true rehilionship between its consumption pattern and 
its fertility or infant inorlality."' In ihis section we formalize the concept 
of unperceived jointness ;md examine its implications for marittil fertil
ity and completed ftimily siz,e.
Although the ddinition of unperceived jointness docs not formally 

presuppose a situation in which the family makes no deliberate use of 
fertility control, the concept is useful primarily in such eases. It is espe
cially useful in the first two of the special cases we described briefly in 
section 2.1: that is, families who fail to recognize that their consumption 
and expenditure patterns have any ciTcct on their fecundity and wlio do 
not employ deliberate fertility control techniques either because they 
expect to have fewer children than they desire or because, although they 
expect to liavc more children than they want, the economic costs and 
preference drawbacks of fertility rcgul.ation outweigh its advantages.
Unpcrccived jointness is a powerful concept with a wide range of 

potential applications to topics other than fertility. For example, health 
or various narrowly defined health states can be treated as commodities 
that are affected by many household activities, and it is plausible that the 
effects of many of these activities on health states are unknown to 
the household. The assumption tluit the household correctly perceives
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the relationship between diet and health is an uncomfortable one, espe
cially in cases where the experts do not agree on the nature of the rela
tionship or have learned of it only recently. Unperceived jointness allows 
us to rccogtiize that health is related to many aspects of a family's con
sumption pattern and life-style without assuming that the household is 
fully aware of these relationships. Although we apply the concept of 
unpcrccivcd jointness only to the births production function and the 
infant mortality function, it could be applied to the liouschold’s knowl
edge of other aspects of its technology. In the fertility context, we could 
apply it to (lie length of tlie reproductive span, A, but for simplicity we 
shall continue to treat the reproductive span as exogenous.
Unpcrccivcd jointness does not imply complete ignorance; families 

may know a great deal about the cfTccts of their behavior on fertility 
and infant mortality. Indeed, unpcrccivcd jointness is consistent with 
any assumption about the family’s knowledge other than the traditional 
assunrirtion of perfect knowledge. If we view the family’s knowledge of 
the relationships governing fertility and mortality as a point on a con
tinuum from complete ignorance to ¡:>erfect knowledge, then unpercci\ed 
jointness is present everywhere c.xcept at the polar ease of perfect 
knowledge.''"
We denote the perceived births function by B(ii,Z,A,/,tkr,-V) and the 

perceived deaths function by D { h , Z , X , l ) . The simplest specification of 
the perceived deaths function corresponds to the assumption of com
plete ignorance and is one in which the mortality rate is a constant, inde
pendent of the family’s consumption and expenditure pattern ( Z , X)  
and its practices (O' D { b , Z , X , l ) =8 6. For example, the family might 
believe that one out of every four (or one out of every four hundred) 
of its children will die, but it does not believe that its behavior can alter 
this mortality ratio. The family’s perception of the mortality rate might 
depend on the experience of other families in the society, or on that of 
other families of similar socioeconomic status.
The simplest specification of the perceived births function is also one 

of complete ignorance, one in which births arc independent of the fam
ily’s decision variables, at least when the family is not practicing any of 
the fertility control techniques specified by (0,r). This implies a per
ceived births function of the form Ù ( a , Z , X , l ,  0 , 0 , \ )  — The family 
believes that (if it does not practice fertility regulation) its fertility will 
be exogenously determined and that B children will be born to it. The 
family’s estimate of B might reflect its observations of the experience of 
other families in the society or that of other families of similar socio
economic status.'"
Completed family size is by definition the difference between births 

and deaths. In the polar ease of complete ignorance, for a family not 
practicing fertility regulation, perceived completed family size is given

\A
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by (1 — S)F. Actual births, deaths, and family size may depart from 
these expected levels and arc determined by the actual births and deaths 
functions; hence, the actual values of these variables depend on the 
family’s consumption pattern and on other family decision variables 
such as those grouped together as “practices” and on frequency of inter
course.
Beyond the simplest case of complete ignorance, we must face the 

question of how families form expectations and adjust the perceived 
births and deaths functions in the light of experience and observation. 
Similar problems, however, arise in any version of the household produc
tion model unless we assume that the household has perfect knowledge 
of its technology. If a family recognizes that its consumption and expen
diture patterns affect its fertility, it seems plausible that it would sys
tematically revise the perceived births function to reduce any gap be
tween observed and expected fertility corresponding to any consumption 
pattern. But such revisions are not possible within the confines of a 
one-period planning model.
With unperceived jointness there are two analogues of the “optimal 

solution.” The first, the “optimal perceived solution,” which we denote 
by the superscript p , is the vector of decision variables obtained by max
imizing the utility function subject to the perceived constraints. The 
optimal perceived solution corresponds to the values of the births and 
deaths functions the household expects, not the levels that would be 
generated by substituting the household’s consumption and expenditure 
patterns into the true births and deaths functions. The second, the "re
alized solution,” which we denote by the superscript r, is the vector of 
decision variables obtained from the optimal perceived solution by re
placing the perceived values for births, deaths, and completed family 
size by the values of these variables that would be generated by the true 
births and deaths functions, evaluated at the optimal perceived values 
of the other variables. In the case of goods purchases and the commodity 
consumption pattern, the realized solution coincides with the optimal 
perceived solution.̂ * But the realized solution for births and deaths 
typically differs from the optirnal perceived solution when there is un
perceived jointness.
Formally, the optimal perceived solution to the model with unper

ceived jointness is the set of values of the decision variables {Z ,X , t , b , d ,  
N,a,l,Q,T] that maximize the utility function U {Z,N,d,a,I,B,t) subject 
to the constraints

( Z , X , 0  € T

^ ĥs — «=1
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b = è ( a , Z , X , l A r A )  

d  =  D ( b , Z , X , l )

N  =  b  -  d .

We denote the optimal perceived solution values by [Z '',X ‘’,P’,b’’,d‘‘,N'‘, 
these values are functions of the variables the household 

takes as given; goods prices, T; wage rates, w\ nonlabor income, ¡i) the 
household’s teclinology, T; the perceived births function, B\ the per
ceived deaths function, D; and the cost function for fertility regulation, ¡,.
Tlie realized solution coincides with the optimal perceived solution 

for the variables { Z ,X , t , a , l ,B , r ) , but the realized solution for the demo
graphic variables { b , d , N ) is determined by substituting the optimal per
ceived solution values of the other variables into the true births and 
deaths functions;

b '  =  5(aP,Zi’,WP,/r,0P,T'’,A) 
d ’- = D( b ' - ,Z^ ,X ’>,1>’ )

N-- -  b '  ~

A fulfilled-expectations equilibrium is a solution in which the realized 
values of b and d  coincide with the optimal perceived values. This does 
not imply that in a fulfilled-expectations equilibrium the family knows 
the true births and deaths functions— only that its predictions of b and 
d  are correct. It need not know the effects of changes in Z  or Z on 
births or deaths, and it may even believe that b and S are exogenously 
given.*̂  If births and deaths were truly exogenous, then equilibrium 
could be reached only through the revision of beliefs about the births 
and deaths functions. When they arc not e.xogenous, the adjustment 
toward a fulfilled-expectations equilibrium involves both changes in per
ceptions and changes in behavior that change the realized levels of 
births and deaths. In equilibrium, observing the fertility and mortality 
experience of the family will not cause another family holding similar 
beliefs to revise its perceptions of these functions.
2.2.4 Taste Formation
In this section we introduce endogenous tastes into our model of 

marital fertility. Within our one-period planning model, interdependent 
preferences— that is, preferences that depend on the consumption and 
family-size decision of other families— are the only admissible specifica- — 
tion of endogenous tastes.Such preferences are endogenous to the Vj-
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society, but not to the family itself. The model of interdependent prefer
ences is greatly simplified when it is driven by the p a s t rather than the 
current consumption and family-size decisions of other families; because 
the lagged specification is at least as plausible as the simultaneous one, 
we shall rely on it exclusively.̂ '’
Two versions of the lagged interdependent preferences model are of 

particular interest. The first is a model of “socialization,” whose simplest 
specification is one in which each family’s preferences depend on the 
average consumption and family size of all families in the previous gen
eration or cohort. This specification can be modified by restricting the 
relevant group of families to those with a particular social or economic 
status, or by allowing consumption and family-size patterns in the more 
distant past to play a role in the formation of tastes. The second version, 
the “intrafamily” model, is one in which each family’s preferences are 
determined by the consumption and family-size patterns the husband 
and wife experienced during their childhood and adolescence. The intra
family version predicts that differences in consumption and family-size 
patterns within a group of families that are similar with respect to such 
economic variables as wage rates and nonlabor income as well as such 
variables as education, social status, and religion will be systematically 
related to differences in the consumption and family-size patterns ex
perienced by husbands and wives during childhood and adolescence. 
The socialization version does not imply the existence of any systematic 
differences within such a group of similar families. The intrafamily spec
ification is a version of interdependent preferences rather than habit 
formation, because tastes depend on the consumption and family-size 
decisions of the husband’s parents and the wife’s parents rather than on 
their own past consumption decisions. Within the context of lagged in
terdependent preferences, the socialization and the intrafamily specifica
tions are competing hypotheses about whose past consumption and 
family-size patterns determine a family’s tastes.
The socialization model of interdependent preferences is essentially 

that presented in Poliak (1976A) in a traditional demand analysis con
text. The intrafamily version has been put forward by Easterlin (1968, 
1973) and by Wächter (1972h, 1975) as an explanation of the recent 
fertility and labor force participation rate swings in the United States. 
The intrafamily version is somewhat more complicated than the sociali
zation model because its specification requires a notation that associates 
each family with the corresponding “parent families” in the previous 
generation. Rather than introduce such a notation, we shall discuss only 
the socialization specification.
We formalize interdependent preferences by postulating that each 

family’s tastes depend on “normal levels” of commodity consumption 
(Z*) and family size (77*), and that these normal levels arc related to
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the past consumption and family-size decisions of other families. Nor
mal levels can sometimes be interpreted as “aspiration levels” or “bliss 
points,” sometimes as “necessary” or “subsistence” levels. The essence 
is that the normal level of a variable is positively related to the family’s 
preference for the commodity in question or for children, so that, ceteris 
paribus, one would expect an increase in the normal level of a variable 
to increase its level in the optimal solution.
We shall not specify an explicit form for the family’s utility function, 

but we assume that its tastes for commodities and children are non- 
negatively related to the corresponding normal levels.'̂'’ Since the fam
ily’s preferences depend on normal levels of consumption and family 
size, wc denote its utility function by U {Z,N , N * ) . The
semicolon separating the normal levels of Z* and N* from the other 
variables is intended to indicate that this utility function corresponds to 
a preference ordering over the variables {Z,N,d,a,I,0,T), which depends 
on the value of the normal variables, not to a preference ordering over 
the extended set of variables (Z,N,d,a,/,0,r,Z*,N*). A preference order
ing over the variables {Z,N,d , a , l ,G , r ) that depends on the values of the 
normal variables is called a “conditional preference ordering,” while a 
preference ordering over the extended set of variables is an “uncondi
tional preference ordering.”̂ ’ The distinction between conditional and 
unconditional preferences plays a crucial role in the analysis of welfare 
implications in section 2.5.
From a formal standpoint, normal levels are simply parameters that 

influence preferences in a nonnegative way toward the variables in ques
tion. In some cases (e.g., the linear expenditure system) we can inter
pret them as “necessary” or “subsistence” levels, while in others (e.g., 
the additive quadratic utility function) they have plausible interpreta
tions as “bliss points,” “target levels,” or “aspiration levels.” However, 
there are some situations in which neither interpretation is appropriate.̂ *
To complete the socialization version of the interdependent prefer

ences model, we must specify how the normal levels N* and Z* are 
determined by past levels. We shall present only the simplest specifica
tion, one relating normal levels to average levels in the previous genera
tion. That is, we let Z and N denote average levels of Z and N in the 
previous generation and postulate that Z* and N * are given by Z* =; 
E ^ { Z ) and N * = E ‘' ' \N ) . The short-run behavior implied by the inter
dependent preferences model differs from that implied by the model 
with constant tastes described in section 2.2.3 in that average past con
sumption and family size, N and Z, operate through the normal levels 
N * and Z * to determine preferences. The analysis of the effects of 
changes in prices, wages, nonlabor income, or the household’s technol
ogy presents no new issues. By hypothesis, an increase in a particular 
Zi increases z * , and one would expect this to cause an increase in the
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optimal solution value of z,; similarly, an increase in N  will increase /V*, 
and one would expect a corresponding increase in the optimal solution 
level of N.

The “optimal solution” to the endogenous tastes model is a set of 
values of the decision variables {Z,X,t,b,d,N,a,l,Q,T) that maximizes the 
utility function U(Z,N ,d ,aJ,Q ,T ,Z*,N *) where

Z *  =  £2(Z )

N *  =  E^ '(N ), 
subject to the constraints

e T
s
2 b.. h

2 + 2 2
fc =  l h  —  i  $ € i {

b =  B {a ,Z ,X ,l,^ ,r ,\)  
d =  D (b ,Z ,X ,l)

N  -  b -  d.
The optimal solution values are functions of the values of the variables 
the household takes as given: goods prices, P\ wage rates, iv; nonlabor 
income, ¡j.\ the household’s technology, T \ the births function, B\ the 
deaths function, D \ the cost function for fertility regulation, i>\ the vari
ables that determine the normal values for commodities and family size, 
Z and N \ and the family’s reproductive span, A.

2.3 Special Cases

The framework we have sketched views fertility as the outcome of 
maximizing a utility function subject to four constraints: the budget 
constraint, the household’s technology, the births production function, 
and the infant mortality function.-’Needless to say, empirical application 
of such a model is constrained by the limited amount of available data. 
On certain assumptions, however, subcases of the general model can be 
identified, some of which are much simpler than the complete model. 
In section 2.3.1 we develop a classification scheme distinguishing four 
special cases of fertility determination. We show that under certain as
sumptions the preferences for children may play no role in explaining 
fertility; under others, the births production function and infant mor
tality function may play no essential role, and completed family size is 
governed largely or wholly by the utility function, budget constraint, and
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household technology— that is, by the variables traditionally emphasized 
in economic analyses of fertility. Section 2 .3 .2 takes up the empirical 
relevance of the proposed classification scheme. The evidence presented 
suggests that in the typical less developed country, observed fertility for 
the bulk of the population may depend on the simple model in which 
preferences for children play no essential role in determining completed 
family size, but that in developed countries the situation tends increas
ingly toward one in which preferences play a central role and the births 
production function and the infant mortality function play no e,ssential 
role. In section 2.3.3 we develop some implications of this scheme for 
research on cross-sectional differentials and time-series trends in fer
tility.

2.3.1 Special Cases of the General Model

Two concepts, prominent in the demographic literature, are of central 
importance in the development of our classification scheme— desired 
fertility, b“*, and natural fertility, 6".

The definition of desired fertility involves another notion common in 
the literature, that of the “perfect contraceptive society” (Bumpass and 
Westoff 1970) .  In terms of our framework this is a situation character
ized by a contraceptive technology with no economic costs and free of

preference drawbacks (that is, p (0 ,t) =  0 and ^  = 0 ) .  TheOO Or
term “perfect contraceptive technology” is sometimes used in the litera
ture interchangeably with “perfect contraceptive society.” We prefer the 
latter, because the former conveys the notion of a situation involving 
only technological aspects of fertility regulation, whereas clearly subjec
tive preferences are also involved.

Desired fertility, A“*, is defined as the number of births a family would 
choose in a perfect contraceptive society. Desired fertility is independent 
of the births production function, but it docs not depend solely on pref
erences: other constraints facing the household, its budget constraint, 
its technology, and its infant mortality function will all influence desired 
fertility. Although there is no real-world perfect contraceptive society, 
we believe there are families in a number of societies that effectively 
approximate such a situation in that further reductions in the economic 
costs and preference drawbacks of fertility control would have no effect 
on their fertility behavior.

Natural fertility, b", is defined as the number of births a family be
lieves it would have if it made no deliberate attempt to influence its 
fertility. It is the value of the births function when its arguments are 
determined without regard to preferences concerning family size.

The natural fertility case thus assumes that unperceived jointness or 
social taboos or both essentially fix all the arguments of the births pro
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duction function except the fertility control variables relating to contra
ception and induced abortion, which take on zero values. As in the case 
of the perfect contraceptive society, we do not argue that the pure case 
of natural fertility is often observed; instead, we argue that it is a useful 
empirical approximation.

Natural fertility, as we have defined it, is quite different from a bio
logical maximum level of fertility. Natural fertility will almost certainly 
fall below the maximum value of the births function because a house
hold’s consumption pattern involves deficient health or nutrition or be
cause there are social practices (e.g., with regard to nursing children) 
that restrict the output of children. In addition, natural fertility is influ
enced by many facets of the family’s behavior. For example, the level 
of natural fertility .may reflect such factors as observance of an inter
course taboo, coital frequency, and the consumption bundle chosen by 
the family. The central point, however, is that natural fertility is inde
pendent of the household’s preferences for children; although its prefer
ences for commodities and practices play a major role in determining 
the values of the arguments of the births production function, the rele
vant decisions arc made without regard for their effect on fertility.

Both behavioral and biological factors shape natural fertility. The 
issue with regard to behavioral influences is whether the behavior is 
consciously motivated, at least in part, by considerations of its effect on 
fertility. If it is not, then such behavioral influences are consistent with 
natural fertility. The question of the household’s motivation is clearly 
important for predicting the likely response to a policy intervention. If, 
for example, a family has no motivation to regulate its fertility, there 
is little reason to suppose that establishing a government family planning 
program would elicit a response from the population.^®

We also assume for empirical purposes a constant level of infant 
mortality that is independent of preferences. This is more troublesome 
than the comparable assumption applied to the births function, because 
households are likely to realize that they have some control over infant 
mortality through their expenditures on children’s food and health care. 
Our assumption is that the degree of social control over these variables 
is great enough that individual family discretion is not empirically im
portant in altering fertility or completed family size. On this assumption, 
N ”, the natural level of completed family size, as well as b", natural fer
tility, is independent of family preferences.

The concepts of desired and natural fertility can be used to identify 
four special cases of fertility determination. Natural fertility may be 
greater than, less than, or equal to desired fertility; that is, a family ’s 
desires may range from more to fewer children than it thinks it could 
produce if its fertility were uncontrolled. An optimal solution for births 
below the family’s perceived natural fertility (b“ < 6") implies a moti-
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vation to practice deliberate fertility regulation. An optimal solution for 
births above the desired level (6° > b )̂ implies the existence of “excess” 
or “unwanted” fertility, as these terms are used in the demographic lit
erature. Using these concepts of deliberate fertility control and excess 
fertility, households can be classified into four groups on the basis of the 
determinants of their fertility;

Group I 
Group II 
Group III 
Group IV

Excess or 
Unwanted Fe rtility  

No b" ^  b̂
Yes b° >
Yes 6° > h'̂
No b” =r b̂

Practice o f Deliberate 
Fe rtility  Control 
No b" =  b"
No b° — b"
Yes /;" <  ¿>"
Yes b° <  b"

F or those in group I, natural fertility is less than or equal to desired 
fertility. In this “deficit fertility” situation there is no motivation to limit 
fertility, and hence actual fertility will depend on the determinants of 
natural fertility.

In contrast, all households in groups II, III, and IV ha\e a motivation 
to regulate fertility because their natural (or “uncontrolled” ) fertility 
would result in a greater number of births than desired (b" > b' )̂. 
Whether these families practice fertility control depends on the economic 
costs and preference drawbacks of control relative to its anticipated 
benefits.

For those in group II the economic costs and preference drawbacks 
of fertility control outweigh the benefits, and no deliberate control is 
practiced. For this group, then, as for group 1, actual fertility equals 
natural fertility. Families in group II difler from those in group I, how
ever, in that natural fertility is greater than desired fertility; hence, 
families in the two groups will respond diflerently to changes in the 
economic costs or preference drawbacks of fertility regulation.

Households in both group I and group II do not deliberately attempt 
to influence their fertility— group I, because of lack of motivation; group 
II, because the economic costs or preference drawbacks outweigh the 
incentive. In both cases, therefore, observed fertility behavior corre
sponds to the natural fertility level and is independent of preferences 
for births.

For group III the benefits of fertility regulation outweigh the eco
nomic costs and preference drawbacks, and these families practice fer
tility control. But the economic costs and preference drawbacks of 
fertility control are such that these families have “excess fertility” in 
the sense that the number of children called for by the optimal solution 
exceeds desired fertility. Hence, for families in group III: b" >  b" > b“. 
For this group, preferences for commodities and children and all of the 
constraints— the births production function, the infant mortality func-
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tion, the budget constraint and the household’s technology— enter into 
the determination of actual fertility. The identification of the factors that 
distinguish families in group III from those in group II is of substantial 
interest, since these arc the factors that push households across the 
threshold of fertility regulation and cause them to adopt deliberate fer
tility control.

For group IV the economic costs and preference drawbacks of fertil
ity control are so low relative to motivation for control that the group 
regulates its fertility to the point where actual births are equal to desired 
births. Thus, for group IV we have h" >  5“ =  6‘‘ . Strictly defined, no 
individual families are in group IV because no perfeet contraceptive 
society exists. However, we believe that a sizable number of families in 
developed economics are close enough to this case that it provides a 
useful empirical approximation.“" For such families the level of fertility 
is independent of the births production function.

A simple illustration may clarify our classification scheme. Consider 
a population of households identical in all respects except for nonlabor 
income and the preference drawbacks of fertility control. Suppose that 
there is only a single composite commodity, z, one unit of which is pro
duced from each unit of market goods. Consider the indifference map 
of economic theory with b measured along the horizontal axis and z 
along the vertical axis. The curve labeled b'̂  in figure 2.1 is the “expan
sion path” or “income-consumption curve” of consumer demand theory.
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Fig. 2.1 Illustration of four-group classification scheme.
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showing the amount of z and h that would be demanded as nonlabor 
income varied, given tastes and prices. Each point on the curVe is ob
tained from the tangeney of an indifference curve and perceived feasible 
set. One may think of the values of b for various assumed levels of non
labor income, thus derived, as the “Engel curve” for births— that is, 
how births would change with the level of nonlabor income. As drawn, 
the curve shows the number of births increasing with nonlabor income, 
implying that births are a normal good.

Let us now consider how the ability of households to produce live 
births might vary with the level of nonlabor income if no deliberate 
attempt were made to regulate fertility. If nonlabor income were ex
tremely low, then health and nutrition might be so poui' tl:..’ . ’ 'uschold 
would be effectively sterile, that is, 6 — 0. Higher levels of nonlabor 
income (implying higher input values of health and nutrition in the 
births production function) would, up to some limit, imply increasing 
numbers of births. The 6" curve of figure 2.1 traces the path that the 
potential output of births is assumed to take as nonlabor income grows; 
that is, it shows how natural fertility might vary with income.

Consider now households whose income is so low as to place them to 
the left of point m. For these households, desired fertility, is greater 
than their reproductive ability, b". Hence they would have as many 
births as they could, and their actual fertility would correspond to nat
ural fertility. These are our group I households; observations for this 
group would fall along the b" curve, as shown by the “c” values in the 
figure.

All households to the right of point m are in an “excess supply” situ
ation; their reproductive potential, ft", exceeds their desired fertility, ft'̂ . 
Differences in the actual fertility of these households would arise only 
from differences in their nonlabor income and the size of the drawbacks 
they attach to fertility control, because all other factors are assumed to 
be the same for all households. Households that perceive the drawbacks 
as so great that they do not practice deliberate fertility control will have 
observed fertility equal to natural fertility; such households are in our 
group II, and the observations for this group fall along the ft" curve, as 
illustrated by the “x” values in figure 2.1. For households who view the 
preference drawbacks as negligible, observed fertility will equal desired 
fertility; these households are in our group IV, and the observations for 
them all along the ft"* curve (illustrated by the “v” values in fig. 2 .1 ) .  
Finally, households that practice some deliberate control, but for whom 
the drawbacks are so great as to result in some excess fertility, will fall 
in the shaded area between the ft“* and ft" curves; these are the group III 
households.

For some populations the entire ft" curve could lie to the left of the 
ft** curve, in which case all households would fall in group I, with ob-

X .
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served fertility equal to natural fertility. For other populations, the 
relevant part of the 6" curve might lie wholly to the right of the h“ curve, 
and if obstacles to fertility control were negligible, all households might 
fall in group IV, with observed fertility equal to desired fertility. Typi
cally, however, one would expect most societies to include a distribution 
of households ranging from group I through group IV. When this is so, 
if one plotted the observations for the population as a whole, one would 
obtain a scatter of points corresponding to the c, x, and v values as well 
as some that fall in the shaded area.

If all fertility-determining functions were known, there would be no 
difficulty in explaining variations among households in observed fertility. 
When full information is lacking, we suggest using survey response data 
to divide the population into four groups based on the concepts of nat
ural and desired fertility. For those falling in groups I and II a births 
production function can be estimated, reflecting the elTcct of income 
changes on natural fertility. For those in group IV, it is appropriate to 
ignore the births production function. For those in group III, we require 
a model involving preferences for children and fertility control as well 
as the births production function and infant mortality function.

2.3.2 Some Evidence

W'ithin our general model of fertility determination we have identified 
four special cases. The empirical evidence currently available, although 
limited, suggests that it is analytically useful to emphasize these special
cases.

The most important evidence relates to the distinction between so
cially controlled and family controlled fertility (groups I and II versus 
groups III and IV ).  For demographers and sociologists, the absence of 
deliberate family control of fertility is unlikely to raise serious questions, 
because most noneconomists think of premodern populations as pri
marily “natural fertility” regimes. Economists, however, arc predisposed 
toward viewing behavior, including reproductive behavior, as a matter 
of conscious choice. For example, in work on agricultural production 
behavior in peasant societies, tlic trend of research has been toward 
establishing the applicability of rational decision-making models. Thus 
it has been shown that an unfavorable price movement for a product 
influences production decisions and causes a contraction in the acreage 
of the crop planted, in a manner consistent with the predictions of deci
sion-making models (Behrman 1968), By the same token, one might 
suppose that a decrease in the returns from child labor might lead to 
curtailment of the output of children.

Reproductive behavior, however, differs from production behavior in 
an important respect. Babies, since they are a product of sexual inter
course, tend to be produced whether or not they are wanted, whereas
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rice and wheat do not. Hence, a decision to limit fertility typically re
quires conscious action, such as abstinence, contraception, or induced 
abortion. If reproductive behavior is a matter of deliberate choice, then 
one would expect to find evidence of deliberate practice of fertility 
control. In fact, the evidence points to the general absence, rather than 
presence, of deliberate fertility control in less developed countries.

The evidence available is of two types— survey data in which house
holds report on their knowledge and use of fertility control, and census 
or other data on actual age-specific marital fertility r a t e s . T h e  former 
come mostly from what are known as “KAP” surveys— surveys of the 
knowledge of, attitudes toward, and practice of fertility control— which 
have been conducted in a number of countries since World War II. 
The other body of data relating to the presence or absence of con
sciously controlled fertility is quite different; here one draws inferences 
from the actual fertility behavior of the population, instead of relying 
on subjective responses. The procedure requires brief exposition, a l
though the essential idea is a simple one.

If no conscious effort were made to limit family size, the age pattern 
of marital fertility would be governed largely by fecundity and would 
show a slow decline from ages 2 0 -24  through 35 -39 , then drop sharply 
thereafter. If couples were consciously limiting family size, the age pat
tern of fertility would tend, as age rises, to diverge increasingly in a 
negative direction from the natural fertility pattern. This is because 
when a young couple is at the start of the family-building process, there 
is little incentive to regulate fertility, and hence actual fertility would 
tend to coincide with natural fertility. However, as a couple ages and 
family-size grows, approaching or exceeding the desired level, the incen
tive for deliberate action to restrict family size increases, and correspond
ingly so does the incentive to adopt deliberate control measures; if such 
measures are adopted, one would observe the gap between actual fertil
ity and natural fertility increasing over time.

Building on this notion, deriving from Louis Henry’s work, that de
liberate control involves behavior affecting fertility that is modified as 
parity increases, Anslcy Coale has recently developed a summary index 
of fertility control, “m,” that measures the extent to which an observed 
age pattern of fertility departs from that believed to characterize a nat
ural fertility regime. An important advantage of the Coale measure 
(defined in the note to table 2 .2) is that it rests on observed behavior, 
not subjective responses to an interviewer. Moreover, Coale’s index 
would reflect any technique of deliberate control, including abstinence, 
withdrawal, lactation practices, and induced abortion. In this respect, it 
avoids two possible problems in the survey data— the possibility that 
some techniques of deliberate control may have been omitted from the 
survey, and the possibility of misrepresentation in the responses.^’ A

OO
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disadvantage is that the Coale measure, unlike survey data, would fail 
to register a growth in deliberate control if it occurred uniformly at all 
reproductive ages, for the measure is premised on the assumption that 
when deliberate control is common, the fertility of older married women 
is especially low relative to the fertility of younger women. Both a priori 
reasoning and experience suggest that this is usually true, but the full 
empirical significance of this qualification remains to be established.®^

Clearly, one may have doubts about either body of evidence— house
hold surveys of fertility control or inferences from observed fertility 
behavior— as an adequate indicator of the extent of deliberate fertility 
control. However, if the results from the two sources are mutually con
sistent, this would significantly enhance the credibility of each. In fact, 
as comparison of tables 2.1 and 2.2 shows, this proves true.

Both sets of data show quite limited practice of fertility control in 
most countries at a premodern or early modern stage of development. 
In table 2.1 the proportion of the population in such areas reporting 
that they have ever attempted to control fertility is often about 10% or 
less. In table 2.2 the index of fertility control, which can range from 
values about zero (virtual absence of fertility control) to about 2.0, is 
usually about 0.25 or less.®® In contrast, in contemporary developed 
countries, both measures show substantial practice of deliberate con
trol.®®

The two sets of data also show similar results with regard to rural- 
urban differences in fertility control. Uniformly, the practice of fertility 
control is higher in urban than in rural areas.

Finally, for the one case, Taiwan, for which data were readily avail
able for a comparison of the changes over time in the two measures, 
they show a quite similar trend. In figure 2.2, Coale’s index of fertility 
control is plotted for three dates, 1956, 1965, and 1973. The 1956 value 
is just about zero, which means that the age pattern of fertility in T a i
wan at that dale  was almost identical with that of a natural fertility 
regime. Subsequently the index rises sharply to 1965 and again to 1973, 
implying the rapid adoption and spread of deliberate control. For the 
last two dates we can compare'this pattern with the results of KAP 
surveys. A t each date the survey value is approximately one-half that of 
“m,” and the trend (broken line) lies very close to that shown by the 
Coale index. Although this is a very simple comparison and the female 
populations covered by the two measures are not identical, the closeness 
of the trends indicated by the two measures is encouraging.

Thus we have two bodies of evidence that are mutually confirming—  
one drawn from personal reports on the knowledge and practice of fer
tility control and the other based on inferences from observed behavior. 
It appears that households are, in fact, behaving as they say they are. 
In most less developed countries, this means that a large proportion of



Table 2.1 PcrceiKagc of Married Women of Reproductive Age Currently
Using Contraception, Developed and Developing Countries, 
Recent Dales

Country Date National Rural Urban
A. Developed Countries

Australia 1971 66
Belgium 1966 76 70 77
Czechoslovakia 1970 66 59 69
Denmark 1970 67 64 69
England and Wales 1967 69
Finland 1971 77 79 76
France 1972 64 59 65
Hungary 1966 64 64 65
Netherlands 1969 59 43 64
Poland 1972 57 51 62
Yugoslavia 1970 59 54 69
USA 1965 64

B. Developing Countries
A jrica
Egypt 1975 21
Ghana 1976 2
Kenya 1971 2
Mauritius 1971 25
Morocco 1969 1
Tunisia 1971 12

Asia
Bangladesh 1976 5
India 1969 7-8
Indonesia 1971 0.5
Iran 1969 3
Korea 1972 30
Malaysia 1969 6
Nepal 1971 3
Pakistan 1968-69 6 4 10
Philippines 1972 8
Taiwan 1971 44
Thailand 1969-70 13 42
Turkey 1968 35 25 65

Latin America
Colombia 1974 31 19“ 35“
Costa Rica 1976 34
Dominican Republic 1976 24
Ecuador 1974 3
El Salvador 1976 10
Guatemala 1974 4
Haiti 1976 5
Mexico 1973 13
Paraguay 1975 10
Trinidad and Tobago 1971 44

Source: Nortman (1977), tables 2 and 7.
“1969. Data arc for those ever using contraception.



Table 2.2 Coale Index of I'crlility Control, m, for Females 20-49,
Contemporary and Historical Western Populations and Asian
Populations by Place of Residence, Specified Dates

National
Population Date m Date m

A.Comemporary WesU'ni Populalions
Bulgaria 1956 1.57
Denmark 1963 1.51
Finland I960 1.22
Norway 1950 1.02
Sweden 1963 1.33
Au.stralia 1961 1.20

B. HistoricalIVestern Populations
Bulgaria 1901-5 .02
Denmark ca. 1865 .26 ca. 1865 .24 .
Finland 1871-80 .24
Norway 1871-75 -.05 1910-11 31 ■
Sweden 1751-1800 .23
6 north French villages 17th-18th cent. .00
7 south and central French villages 17th-I8th cent. .02
14 northwest French villages 17th-18th cent. .03
8 Germanic villages 17th-l8th cent. — .00
1 Swedish village 1745-1820 .13
Quebec 17th cent. -.06

C. Asian Populations
Japan 1925 .21
Korea 1961 .03 I960 .01
Malaysia 1957 .25
Pakistan  ̂1963-65 -.24
Philippines 1963-67 .19 1963-67
Sri Lanka 1953 .44
Taiwan 1956 -.02 1961 .16
Thailand I960 .11 1968-70 .15
Indonesia 1965-70 .17
Mysore, India 1952 .26
West Malaysia 1957 .27
China (rural) 1930 .06
Comilla (Bangladesh) 1963-64 .13
4 Japanese villages I7th-19th cent. .18
Hong Kong 1961
Singapore 1957

Total 
Urban or 
Provincial 

Rural Urban 
m

Large
Cities
or
Capital
m

.25

.85

.29

.47

.28

.16

.32

.55

.69

.66

.58

.56

.97

.61

.30



households are not deliberately regulating their fertility and thus fall in 
groups I and II of our classification scheme.

The discussion so far relates to evidence of the division of the popu
lation between groups I and II versus groups III and IV. There are no 
published data that permit the classification of a population into our 
four groups— a cross-classification based on the practice of fertility con
trol and absence or presence of excess fertility— and hence judgments 
on empirical importance of the individual groups must be more tentative. 
However, in the case of Taiwan, for which the availability of unpub
lished data permit us to derive at least an illustrative distribution of the 
population among all four groups, the results suggest that all four groups 
were important in 1965.

The data contain various biases, such as inadequate recall and a ten
dency after the fact to adjust one’s view of desired fertility to realized 
fertility. Nevertheless, the results shown in table 2.3 may provide a 
rough idea of orders of magnitude of the four groups at that time. In 
1965, the population is divided fairly evenly among the four. For 30% 
(group I ) ,  the number of children was less than or equal to that desired, 
and consequently, there was no incentive to practice fertility control.^^ 
Another 26%  (group I I ) ,  although in an excess fertility situation, had 
not resorted to fertility control, presumably because the costs or prefer
ence drawbacks of such control exceeded its benefits. The total of these 
two groups together amounts to 56% , a majority of the population. The 
observed fertility behavior of this segment of the population reflects the 
operation of social controls but not of deliberate family control of fertil
ity; its fertility behavior is independent of preferences for children. The 
remaining 44%  of the population had resorted to deliberate control. 
This group was almost equally divided between those who had excess 
fertility (group III) ,  21% , and those who had not (group IV ) ,  23% .
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Source: A, unpublished data kindly provided by Ansicy J. Coale; B and C, Knodel 
(1977, tables 1 and 2), except 1960 data for Korea, which were also provided by 
Coale.
Note: The index of fertility control, in, is calculated from a comparison of the 
age-specific marital fertility schedule in the subject population with that presumed 
to characterize a natural fertility regime according to the following formula;

r(a) =  M  X n(a) X e™
where
n stand.s for age (from 20-24 through 40-49) 
n(a) is an empirically derived natural fertility schedule 
r(a) is the marital fertility schedule of the subject populations 
M  is a scale factor equal to the ratio of r(a) to n(a) at ages 20-24, and 
v(a) is an empirically derived function expressing the typical age pattern of vol
untary control of fertility.

See Coale and Trussell (1974, p. 187) and Knodel (1977, n. 12).

b'
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Fig. 2.2 Coale index of fertility control, “m”, and survey responses
on deliberate control, Taiwan, 1956-73. Index values from 
Knodel (1977, fig. 5). Survey data from KAP 1 and KAP 4 
surveys (cf. table 2.3).

In sum, these data suggest that all four groups in our classification 
scheme may be empirically important at certain times and places. What 
stands out most clearly is the importance of social as opposed to delib
erate family control of fertility in many less developed countries. Evi
dence of a pervasive lack of knowledge and use of deliberate fertility 
control relates especially to rural areas in less developed countries. Since 
the rural sector typically comprises such a large proportion of a less 
developed country’s population, this means that the behavior over time 
of the national average of fertility may be largely dominated by the 
behavior of a natural fertility population. The evidence does not indi
cate a total absence of deliberate family control of fertility, but it does 
suggest that such control is usually very limited among premodern and 
early modern populations.

2.3.3 Research Implications

Our four-group classification scheme, to the extent it has empirical 
relevance, has important implications for research. First, it implies that 
for cross-sectional analyses the population should be subdivided based 
on survey questions regarding deliberate fertility control and excess 
fertility, and the resulting groups should be analyzed separately. For



households in groups I and II, natural fertility models stressing the 
births production function and ignoring preferences for children are 
appropriate. For those in groups III and IV, preferences play a crucial 
role, and we view hypotheses regarding tastes as a high priority area for 
future research. Our viewpoint is illustrated below in regard to the 
analysis of fertility differentials and trends.

F e rtility  DiQerentials
Our classification scheme suggests that the cross-sectional pattern of 

fertility differentials by socioeconomic status for a national population 
is a weighted average of the patterns for the component groups. Pooling 
the data for all groups is unlikely to lead to correct identification of the 
underlying relationships. On the other hand, disaggregation of the data 
into the component groups and separate analysis of each should clarify 
the basic relationships.

Let us illustrate in terms of a hypothetical example. Suppose that for 
households in groups I and II, those whose behavior is governed by 
natural fertility conditions, there would typically be a mild positive rela
tion between socioeconomic status and fertility around a fairly high
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Table 2.3 Percentage Distribution by Practice of Fertility Control and
Deficit or Excess Fertility, Wives Aged 35-39 of Unbroken 
Marriage, Taiwan, 1965

Practice of Deliberate Fertility Control

Never Practiced Ever Practiced

Total Desired Family Size Total Desired Family Size

Total

Greater Than 
or Equal to 
Actual 
(group I)

Less 
Than 
Actual 
(group II)

Less 
Than 
Actual 
(group III)

Equal
to
Actual 
(group IV)

100 56 30 26 44 21 23

Source-. KAP 1 and KAP 4 surveys. We are grateful to Ming-cheng Chang, Ron
ald Freedman, and Albert Hermalin for making these data available to us and for 
help in interpreting them. The specific basis for classification is:
1. Excess fertility: the excess for each respondent of living children over the 

ideal number of living children.
2. Practice of fertility control: based on replies to the question whether the re

spondent “ever used any birth control."
Because our concern is with marital fertility, the data shown refer to wives, not to 
all women, and, in order to eliminate the effect on fertility of marital disruption, 
to wives whose marriage has not been broken. For those who are at an early stage 
of the reproduction process, one would expect that desired fertility would exceed 
natural fertility. Hence the data are for women aged 35-39 (the oldest age group 
available), whose fertility is virtually completed.

N;
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average level of f e r t i l i t y .S u c h  a pattern might result from the impact 
of higher income and better health working through the births function. 
This is illustrated by the groups I-II  curve in figure 2.3. Assume further 
that for households approxinsating the conditions of a perfect contra
ceptive society (group IV) there would be a zero correlation between 
fertility and socioeconomic status around a low average level of fertility 
— perhaps because systematic variations in taste or cost factors offset a 
positive income effect. This pattern is suggested by some data on desired 
family size in the United States. This is shown by the group IV curve 
in figure 2.3. Finally, let us suppose that for households in group III 
the pattern of fertility differentials is dominated by differences in the 
adoption of fertility regulation practices, which are perceived by those 
in higher socioeconomic status groups to involve fewer preference draw
backs. Then for this group we have a relation between socioeconomic 
status and fertility given by the group HI curve in figure 2.3."" The over
all pattern of socioeconomic status-fertility differentials would in these 
circumstances be a weighted average of the patterns for the component 
groups. By appropriate variations in the underlying assumptions one 
could produce a great variety of fertility-socioeconomic status patterns.

Fertility

Groups ! and 11 

Group l!i

b'’ > b° > b'*

' b° = b"* < b"Group IV

Socioeconomic status

Fig. 2 .3 Hypothetical fertility differentials by socioeconomic status.
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Fe rtility  Trends
In this area, the most important research questions relate to the de

mographic transition— the factors behind the shift from high to low 
fertility during socioeconomic development— and to the long-term out
look for fertility in now-developed countries.

Our classification scheme is compatible with, although it does not 
require, a view of the demographic transition as a shift from a primarily 
natural fertility regime (groups I and II) to one eventually largely 
comprising a “perfect contraceptive society” (group IV ),  an interpreta
tion consonant with much of the demographic literature. An illustration 
is provided in figure 2.4, which shows some hypothetical trends during 
“modernization” (i.c., the transition from a premodern to a modern 
society) in the levels of natural fertility, desired fertility, and the optimal 
solution. In the diagram, the process of economic and social moderni
zation is assumed to be correlated with increasing family income and 
corresponds to a movement to the right along the horizontal axis. The 
diagram represents only the general nature of the possible relationships 
during modernization; no implication is intended regarding specific mag
nitudes.

Natural fertility is assumed to increase during social and economic 
development, then to level off. This reflects the effect of, for example, 
increasing income on the health and nutrition of mothers and children, 
which operates through the births function to increase fertility. Desired 
family size is assumed to trend downward during the demographic tran
sition, owing perhaps to a change in tastes or to a relative increase in 
the prices of the inputs required for child-rearing. As drawn, the dia
gram implies that in premodern societies natural fertility is less than 
desired fertility (that is, most households are in group I ) ,  but the analy
sis would be essentially the same if most households were in group II. 
The main point is that initially there is no deliberate practice of fertility 
regulation.

Consider the trend in the optimal solution implied by our assumptions 
about natural fertility and desired fertility. At points to the left of m, 
the optimal solution coincides with natural fertility; parents would have 
no motivation to practice fertility regulation even if it were free of eco
nomic costs and preference drawbacks. At points to the right of m, de
sired fertility is less than natural fertility, and families would practice 
fertility regulation if it were available without economic costs or prefer
ence drawbacks.

Since fertility control has economic costs and preference drawbacks, 
we anticipate that initially, as natural fertility edges above desired fertil
ity, the benefits of fertility control would not be great enough to offset
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Fig. 2.4 Hypothetical trends in fertility variables associated with
economic and social modernization.

its costs, and the optimal solution continues to coincide with natural 
fertility. As the movement to the right continues, excess fertility and the 
welfare loss to the family associated with it becomes larger, and a point 
is reached at which the benefit of fertility control exceeds its economic 
costs and preference drawbacks. At this point, the “ threshold” of fertil
ity regulation, labeled h in the diagram, the family adopts fertility con
trol. Beyond h, the optimal solution no longer coincides with the natural 
fertility curve; instead, the optirnal solution curve turns downward in 
the direction of the desired births curve, and, eventually, beyond point 
p, merges with it.

In terms of the previous classification of the population, the situation 
to the left of point rn corresponds to a group I situation— no unwanted 
fertility and no practice of fertility control— as shown in the space be
neath the diagram. Between points m and h there is a group II situation 
— excess fertility but no practice of fertility control. Between points h 
and p there is a group III situation, and to the right of point p, a group 
IV situation. Thus, one might think of the fertility transition as an evo
lution from a group I situation to a group IV situation. Actually, as we
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have seen, at any given time the households in a population are distrib
uted among groups I through IV. More realistically, therefore, one might 
say that in the course of modernization a society gradually shifts from 
a predominantly group I (and/or group II) situation to a predominantly 
group IV situation. The main point is that there is a shift in the nature 
of fertility determination from one where natural fertility factors are 
largely or wholly dominant and preferences regarding fertility play vir
tually no role to one in which the influence of natural fertility disappears 
and conscious choice plays the dominant role.'*®

2.4 Research Implications

Although the four cases identified in section 2.3 depend on special 
assumptions, a number of other research implications follow from our 
general model. In this section we discuss the use of preferences as ex
planatory variables; some issues involving the births and household 
production functions; and the estimation of elasticities of births and 
family size with respect to income variables and the wife’s wage rate. 
Our discussion does not depend on the special cases of section 2.3, al
though it is sometimes explicated more easily by reference to them. To 
bring out the distinctive features of our approach, we contrast it with 
the Chicago-Columbia view.

2.4.1 The Role of Preferences as Explanatory Variables

The arguments in section 2.3 regarding the prevalence of unpcrceived 
jointness and social taboos suggest that the role of preferences for chil
dren in determining observed fertility is smaller in less developed than 
in more developed countries. Hence, a section devoted to preferences 
must emphasize issues more relevant to the latter.

In the interplay between preferences and constraints, the Chicago- 
Columbia approach assumes that systematic variations in fertility are 
due largely if not entirely to differences in the constraints. Preferences 
are assumed to be constant across households in cross-sectional studies 
and over time. Partisans of the Chicago-Columbia approach are gener
ally opposed to investigating taste formation. An example is provided 
by Michael and Becker (1973, p. 3 8 0 ) ;  “For economists to rest a large 
part of their theory of choice on differences in tastes is disturbing since 
they admittedly have no useful theory of the formation of tastes.’’ Going 
further, Keeley (1975 , p. 462 ) argues that “the household production 
model lessens the reliance on tastes by incorporating socioeconomic 
variables in the technology of household production and thus provides 
a framework where the effects of socioeconomic variables on the shadow 
prices of home-produced commodities can be systematically analyzed.”
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A related view is that of T. P. Schultz, who asserts that “however 
conceptualized and quantified, the influence of these ‘taste’ factors can 
be properly assessed only after the tangible pecuniary returns have also 
been isolated and taken into account” (Schultz 1976, p. 95, n. 3; empha
sis added). But unless one works exclusively with subsamples in which 
all households have identical tastes, the attempt to isolate “pecuniary 
returns” must fail. Since one cannot perform controlled experiments, 
there is no way to segregate the elTccls of price and income changes 
from the effects of habits or other types of endogenous taste formation 
if these phenomena are actually taking place. Hence, estimates of price 
and income effects obtained from a specification that presupposes fixed 
tastes are conditional on the maintained hypothesis of fixed tastes. In 
demand analysis, for example, introduction of habit-formation not only 
improves but also changes the estimates of price elasticities, income 
elasticities, and marginal budget shares.'"

The notion that economists have an acceptable theory of systematic 
differences in household technology, but do not have a definitive theory 
of taste formation, is hardly a justification for excluding or neglecting 
hypotheses related to tastes.'*^ Indeed, economists do not have very sat
isfactory theories of systematic differences in technologies available to 
firms in different regions, and the problems posed by household tech
nologies are substantially more difficult because the outputs are often 
not measured directly. In any case, the testing of alternative models 
should be left to the empirical arena and not settled by a priori argu
ments about the proper scope of economics, demography, or other social 
sciences.

We advocate research on the effect of tastes along with other deter
minants of variations in fertility. For example, our own work suggests 
that models incorporating systematic changes in tastes are capable of 
providing an explanation of recent fertility swings in the United States 
and some other developed c o u n t r ie s .T h e  Chicago-Columbia approach, 
on the other hand, has been unable to provide a satisfactory explanation 
of this experience. The Chicago-Columbia approach emphasizes that 
children are “time intensive in household production.” Continuing ad
vances in female education continue to raise the real wage of the wife 
and consequently the opportunity cost of child-rearing. In this frame
work, fertility in developed economies should then trend monotonically 
downward once a regime of low infant mortality is established. Impor
tant swings in fertility rates are not anticipated or explained.

In contrast, an endogenous preference mechanism leads to different 
implications for the long-term outlook in developed countries. Over the 
long term, it is possible that income growth may be fertility-neutral in 
the sense that shifts in the budget constraint favoring children are offset 
by an endogenous preference mechanism functioning as a lagged result
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of income growth that disfavors children. (This is suggested in fig. 2.4 
by the leveling off of the b'̂ curve, once, say, a low infant mortality 
regime is established.) These two influences however, may differ in their 
timing effect and consequently generate longer-term fluctuations in fer
tility. In this view, recent observations of total fertility rates below the 
zero population growth level in the United States may be a low point 
on a long-swings cycle rather than the continuation of a secular decline 
owing, for example, to increasing female wage rates that increase the 
cost of child care.'*̂
A framework that incorporates research on taste formation along with 

other social and economic variables will extend the range of empirical 
problems potentially amenable to treatment. In addition, it may forestall 
possibly biased results in analyses that omit taste consideration. For if 
preference variations enter into the determination of fertility variations 
along with variations in included variables such as wage rates, then 
failure to take simultaneous account of taste factors will lead to biased 
estimates of the effects of changes in the included variables.
2.4.2 The Technology of Child-rearing
Central to the Chicago-Columbia approach is the assumption that, as 

a technological datum, child-rearing is time intensive. Despite its impor
tance, however, there has been little research on the technology of child- 
rearing. The lack of progress in this area may be due to two factors; the 
lack of measurable outputs that can be associated with child-rearing and 
the difficulties of distinguishing between the effects of technology and 
those of tastes in child-rearing behavior.
We would argue that while children today may be time intensive, 

especially in their early years, this results from the interplay of tastes, 
technology, and the budget constraint. There is little evidence to support 
the notion that the technology requires child-rearing to be lime inten
sive, independent of prices and tastes.
An analysis of the child day-care industry could highlight some of 

these factors. Has the growth of day-care centers been solely due to a 
shift in techniques of child care resulting from an increase in the oppor
tunity cost of the wife’s time, or has the development of this industry 
also been due to a change in attitudes toward child-rearing and the role 
of women? Taking these factors into account, one could develop a 
number of scenarios in which child-rearing might cease to be a time
intensive activity for the household. For example, if the day-care indus
try were at an “infant” industry stage (no pun intended), its develop
ment, viewed as a dynamic process, could lead to a substantial reduction 
in the price of child care outside the home. This would lead to a substi
tution in favor of day-care centers and a decline in household time 
devoted to child care, but it would be independent of changes in the

to
'C



118 Richard A. Kastcrlin/Robert A. Pollak/Michacl L. Wächter

wife’s wage rate. Similarly, a change in preferences in favor of day-care 
centers as a desirable way to rear children would lead to a decline in 
household time devoted to child-rearing, although the change might be 
unrelated to any changes in market prices or wage rates. In these situa
tions it is far from certain that fertility rates would continue to decline, 
or even remain low, as income and female wages trended upward.
When dealing with the technology of child-rearing, the Chicago-Co

lumbia school tends to treat commonly used socioeconomic variables 
such as education as proxies for inputs of the household technology. 
For example, Michael (1973) assumes that differences in education 
among individuals cause differences in household efficiency but have no 
effect on tastes. In this framework, the anticipated relationship between 
education and family size depends upon the relative gains in efficiency 
in consuming different “commodities” including children. Since the 
model does not lead to a priori restrictions on the sign of the coeffi
cients, it cannot be separately identified from the preference effects that 
include education.Is it not possible that education operates through 
both preferences and technology?
2.4.3 Births Production Function
Another important line of research suggested by our general model is 

the investigation of the births production function. This is especially 
important for less developed countries where observed behavior for a 
substantial share of the population is typically governed by a natural 
fertility regime. Research on the births production function might be of 
interest for developed countries, but it would be more difficult because 
of the smaller proportion of direct observations available.
Suppressing the fertility regulation variables 0 and t , the births pro

duction function used in section 2.2 is of the form b =  D{a,Z,X,l, A). 
Since observations on frequency of intercourse, a, are usually not avail
able, and taking the reproductive period. A, as given in an analysis of 
marital fertility (i.e., focusing on women with the same age at marriage), 
one would focus on the second and third terms of the relationship, the 
vectors Z and 1. A number of suggestions on relevant empirical vari
ables are available in the literature. Perhaps best known is the line of 
research stimulated by Rose Frisch (1975), which hypothesizes a posi
tive relation between nutrition and fertility. To date, the most thorough
going attempt to test this notion in a context of less developed countries 
is that of Anderson and McCabe, who find supporting evidence for a 
biological relationship between nutrition and fertility among younger 
women in Kinshasa, Zaire (Anderson and McCabe 1975). Another 
fundamental factor that often receives attention is health conditions. 
Romaniuc, for example, in a study of data for districts of the Congo,
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concluded: “the evidence points definitely to the existence of a sequence 
of events one would logically expect to occur. The birth rate is low 
because of the high incidence of sterility; the latter is caused by venereal 
disease, the incidence of which varies with the degree of sexual promis
cuity” (Romaniuc 1968, p. 233). In Ceylon, malaria eradication appears 
to have had a positive effect on births (Barlow 1967). Among other 
factors (not necessarily independent) that figure in the literature as de
terminants of natural fertility are lactation practices (Jain and Sun 
1972), cultural norms such as intercourse taboos (Lcridon 1977), occu
pational circumstances (e.g., fishing or a nomadic life) (Chen ct al. 
1974; Romaniuc 1974; Henin 1972), and altitude above sea level (Heer 
1967;James 1966).
What is needed in the study of the births production function is an 

approach analogous to that employed in studying mortality (Auster, 
Leveson, and Sarachek 1969). Such work would embrace a variety of 
input variables— nutrition, health, and others of the types just men
tioned— that determine fertility as an output. This approach could ascer
tain the roles of these variables both singly and in conjunction with 
others as determinants of fertility variations.̂ “
As has been noted, in the Chicago-Columbia approach, the prevailing 

view is that “demand” models of the type used for empirical research 
on developed countries are, with the addition of a child mortality func
tion, a satisfactory point of departure for empirical research on less 
developed countries. (Advocates of a demand approach are not confined 
to those working in the Chicago-Columbia tradition.) When discussed 
— which is rarely— the need for research relating to the births produc
tion function is not emphasized. Thus, T. P. Schultz, in defending the 
demand model and the disregard of the births production function, 
argues that:
If, as seems intuitively reasonable, exogenous differences in a woman’s 
expected fecundity are not usually correlated with exogenous factors 
affecting her demand for births, proxies for exogenous biological fe
cundity may be omitted from the demand model of fertility determi
nation and, if this is true, pose no estimation problems [Schultz 1976, 
p. 93],
We argue that the typical Chicago-Columbia demand model poses a 

serious misspecification for less developed economies and that Schultz’s 
attempt at salvaging the model does not work.''' Most troublesome for 
the demand model advocates is that the “demand” variables, properly 
interpreted, may simply not be relevant in many less developed coun
tries, except for explaining family size desires as distinct from behavior. 
A  prerequisite for a preference model is evidence that the deliberate
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practice of fertility control is linked to variations in observed fertility. 
In fact, as discussed above, evidence relating both to age patterns of 
fertility and to survey responses suggests an absence of deliberate con
trol among much of the population in a typical less developed country.''̂ 
Variables such as income that economist.s usually interpret as demand 
variables may, however, be significant in a statistical sense because of 
their eflect on births through the births production function. The vari
ables “fit,” but for the wrong reasons. The Schultz argument that the 
explanatory variables in tlic demand and supply models arc different, 
so that the demand variable coefficients arc uncontaniinated, is dubious 
for the same reason; a woman’s fecundity is likely to be positively corre
lated with income, a factor that also affects her demand for children.

2.4.4 Estimating the Optimal Solution Functions
The empirical fertility literature focuses on estimating the cflccts on 

births and completed family size of certain key explanatory variables 
such as nonlabor income and the wife’s wage rate. In the Chicago-Co
lumbia approach, the problem is often treated as one of estimating elas
ticities (assumed to be constant), and these elasticities are assumed to 
correspond to the traditional income and substitution cilects that would 
be present in a model in which preferences and the tecliniqucs of house
hold production were unchanged,
In our general model, the cflccts on births and completed family size 

of changes in nonlabor income and the wife’s wage rate operate through 
at least three distinct lines of causation. Because we arc not simply max
imizing a utility function subject to a budget constraint, the optimal solu
tion function is not directly comparable to a demand function.
To sec this, consider the ciTect of an increase in the family’s nonlabor 

income. First, the budget constraint shifts out so that the new budget 
line is parallel to the old one, indicating that the family faces a larger 
feasible set in the goods space, but that the relative prices of goods are 
unchanged. This is a possible analogue of the “income eflect” of tradi- 
ditional demand theory, although it is not the only possible one. The 
outward shift in the budget set in the goods space implies a correspond
ing outward shift in the feasible set in the commodity space. If the 
household’s technology exhibits constant returns to scale, then the new 
feasible set in tlie commodity space will be a radial blowup of the old 
feasible set. Second, if the household’s preferences are not homothctic, 
it may choose to consume commodities in different proportions than 
before; if this is the case, and if the household’s technology exhibits 
joint production, then the commodity shadow prices at the new equilib
rium commodity consumption pattern will differ from those at the old 
equilibrium, and the change will correspond to a change in the technique
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of production used by the household. The change in the household’s 
commodity consumption pattern may affect the household’s fecundity, 
even though the household is unaware of the relationship betvveen its 
consumption pattern and its fertility. Unperceived jointness may operate 
on the side of infant and child mortality as well as of fecundity, and 
their net effect will determine completed family size. Third, in the long 
run, the increase in nonlabor income may lead to an endogenous change 
in preferences. In the relative income model, for example, an increase 
in income will in the long run alter aspirations and lead to tastc-induced 
changes in fertility and the participation rate of married womcn.-'̂ "
In the general model, a change in nonlabor income will affect fertility 

through all three of the mechanisms described above. Disentangling 
these separate effects and estimating the underlying structural parameters 
is a dilTicult task given the usual limitations on data and our lack of 
a priori knowledge of technology and tastes. This lack of information, 
however, does not permit us to assume that induced changes in tech
niques of production or in tastes are quantitatively unimportant relative 
to the traditional income and substitution cilects. Indeed, we believe the 
available data suggest that the effects that operate through changing 
techniques and changing tastes are significant, and that their relative im
portance varies systematically across societies and across groups within 
a given society. Our suggestion in section 2.3 that populations be divided 
into four groups whose fertility behavior should be analyzed separately 
is our response to this problem. Whether or not one adopts the assump
tions necessary' to classify populations strictly into these four special 
cases, the evidence on the practice of deliberate control suggests that for 
many less developed societies the response of births to changes in non- 
Jabor income and wage rates will operate largely through unperceived 
effects of consumption patterns on the births and infant mortality func
tions and that preferences for children will not play a quantitatively 
important role. For developed economies, on the other hand, response 
to changes in nonlabor income and wage rates will reflect preferences 
for children (which may be endogenous) and the household’s child- 
rearing technology as welT as the traditional income and substitution 
effects of the Chicago-Coiumbia school.
Regressing wage rates and nonlabor income on fertility docs not yield 

sensible estimates of the impact of these variables. The bias would be 
greater in less developed than in more developed societies, and greater 
for lower than for higher socioeconomic groups within a society. One 
way to minimize these biases is to divide the population into groups on 
the basis of survey responses or income levels and to estimate the pa
rameters separately for each group. In our four special ca.ses, parameters 
related to preferences for children can be omitted for groups I and II, 
and those related to the births technology can be omitted for group IV.

Kj
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2.5 Welfare Implications

Our emphasis on unpcrccivcd jointness and endogenous tastes re
quires substantial modifications in the usual formulation of welfare 
arguments. But even without unperceived jointness and endogenous 
tastes, our stress on the preference drawbacks as well as the economic 
costs of fertility regulation as a determinant of fertility control has im
portant implications for evaluation of the welfare effects of policies 
aimed at reducing “excess” or “unwanted” fertility. These issues are 
taken up in order below.
2.5.1 Endogenous Preferences
Any type of endogenous tastes considerably complicates welfare anal

ysis. In section 2.2 we discussed a model of interdependent preferences 
in which a family’s tastes depend on the consumption and family-size 
decisions of others. More specifically, we assumed that each family’s 
preference ordering over its decision variables— vectors of the form 
(Z,X,b,d,N,a,l,0,T)— depend on the “normal values” of Z and N, which 
we denote by Z* and N*. These normal values might depend on the 
consumption and family-size patterns it observes in the surrounding 
society (in the socialization version) or on the levels of Z and N  ex
perienced by the husband and wife in childhood (in the intrafamily 
version). In section 2.2 we described the preference ordering over the 
decision variables as “conditional” on the values of Z* and N* and 
indicated this by writing the utility function as UiZ,N,d,aJ,Q,r;Z*,N*), 
with the semicolon separating the normal levels Z* and N* from the 
other variables. We did this to distinguish between an “unconditional” 
preference ordering over the extended set of variables (Z,N,d,a,l,{),T, 
Z*,N*) and a “conditional” preference ordering over the decision vari
ables (Z,N,d,a,l,Q,T) that depends on the levels of the normal variables 
Z* and N*.
A conditional preference ordering captures the notion that families 

with different consumption and family-size experiences may have differ
ent tastes and may make different decisions, but it does not permit us 
to compare situations that correspond to different normal values, Z* and 
N * p  Such comparisons must be based on the unconditional preference 
ordering over the extended set of variables (Z,A,5,d,iJ,/,6,T,Z*,Â *). To 
see this, suppose that preferences for children are determined by the 
number of children in the wife’s family, independent of the commodity 
consumption pattern of that family, in the following very simple way: 
regardless of other considerations, the family attempts to have the same 
number of children as were present in the family in which the wife grew 
up, and it is unwilling to trade off children against commodities in at
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tempting to accomplish this. In such a world, the size of the family in 
which the wife grew up uniquely determines the number of children she 
will have, but there is no way to use this information to compare the 
welfare level of women with one sibling with that of women with two 
siblings. Notice that the woman with one sibling is observed to choose 
two children rather than three, while the woman with two siblings is 
observed to choose three children rather than two.'’’*
The welfare implications of a model of interdependent preferences 

must be derived from the unconditional preference ordering, but these 
preferences are not revealed by the family’s choices of the decision vari
ables. Thus the conceptual basis for welfare evaluation in such a model 
must be quite different from the “revealed preference” approach usually 
employed by economists. We see two possible bases for welfare evalua
tion with endogenous preferences. The first is based on direct compari
sons of the well-being of different families as reflected by their responses 
to survey questions which ask them directly about their “happiness” or 
“w'ell-being.”“̂ The second approach relies on a different type of inter
personal comparison. Sen (1973, p. 14) discusses this approach:

If I say “I would prefer to be person A rather than person B in 
this situation,” I am indulging in an interpersonal comparison. While 
we do not really have the opportunity (or perhaps the misfortune, as 
the case may be) of in fact becoming A or B, we can think quite sys
tematically about such a choice, and indeed we seem to make such 
comparisons frequently.
Representing {x,i) as being individual i (with his tastes and men

tal qualities as well) in social state x, a preference relation R defined 
over all such pairs provides an “ordinal” structure of interpersonal 
comparisons.
In the case of interdependent preferences, one would ask a family 

whether it would rather be in the position of family A, which experi
enced the consumption—family-size pattern a during adolescence, or of 
family B which experienced the consumption-family-size pattern p dur
ing adolescence, but it is possible that the family’s choice between the 
alternatives (A,a) and (B,J3') will depend on its own consumption- 
family-size experiences during adolescence. If individuals are unable to 
abstract from their own backgrounds and upbringing in making choices 
of this type, there is little chance of extracting an unconditional prefer
ence ordering from responses to such questions. If this is the case, wel
fare evaluations must rest on direct comparisons of “happiness” or 
“well-being” reflected either by responses to survey questions or by an 
appeal to general (and often questionable) assumptions about “human 
nature.”®̂

VJ
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2.5.2 Unperccivcd Jointness
Even witliout interdependent preferences, unpcrceived jointness com

plicates welfare evaluation. Economists are accustomed to asserting that 
if a family chooses alternative A when it could have chosen B, then A 
is at least as good as B according to the family’s preferences.-’'® The 
analogous correct version of this assertion is the following; If the family 
intends to choose A when it believes it could have chosen B, then A is 
at least as good as B (according to the family’s preferences). Unpcr
ceived jointness breaks the automatic link between observed consump
tion and intended choice, since the family that intends to choose A may 
be observed with A' (e.g., a larger number of children, because of the 
effect of better nutrition on fertility). Similarly, with unperceived joint
ness the household's perception of the set of feasible alternatives may 
be quite difTercnt from the true feasible set, and inferences about prefer
ences must be based on the perceived rather than the actual feasible set. 
These dillicultics of inferring [rreferenccs from observed choices in the 
presence of unpcrceived jointness are not restricted to situations involv
ing nutrition and fertility but apply equally to choices involving diet and 
health or transportation and safety, or any other context in which unpcr
ceived jointness is present.
Welfare inferences— even welfare inferences based on the family’s 

preferences— arc difficult to make in the unpcrceived jointness model 
because it is difficult to infer the family’s preferences from its observed 
choices. This is clearly true in the short run, when the number of births 
or deaths realized by the family is difTercnt from the numbers it expected 
on the basis of the perceived births and deaths functions. But it is also 
true in the long run, when realized and perceived births and deaths 
coincide. The difficulty with revealed preference-type inferences based 
on the fulfilled expectations solution is that even in such an equilibrium 
the family’s perception of its feasible set of alternatives is inaccurate.

2.5.3 Unwanted Fertility
We have defined “excess” or “unwanted” fertility as the difference 

between optimal and desired fertility; that is, b° —  5“*. We are concerned 
with two general causes of unwanted fertility, the economic costs and 
the preference drawbacks of fertility regulation.®” A reduction in the 
economic costs of fertility regulation (e.g., a reduction in the price of 
condoms, diaphragms, or pills) represents a clear welfare gain to those 
whose excess fertility is reduced. The introduction of a new fertility- 
regulation technique (e.g., the pill) also represents a clear welfare gain 
for those who choose to use it. However, the welfare evaluation of a 
reduction in unwanted fertility due to an increase in the use of contra
ceptives because of a change in the family’s attitudes toward their use
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is more complex. Evaluated in terms of the family’s new preferences, 
the change is an improvement, but evaluated in terms of its old prefer
ences it is not. Thus the evaluation of the welfare impact of a govern
ment program that operates by changing tastes so as to reduce the 
preference drawbacks of fertility regulation is necessarily ambiguous.®’
The view is common in the demographic literature that reduction or 

elimination of unwanted fertility through public policy would increase 
welfare. The Chicago-Columbia version of the economics of fertility 
lends itself to this view because it minimizes the role of preferences in 
determining contraceptive usage and emphasizes the importance of ac
cess to information and eilicient use of a contraceptive technique. Thus 
Becker (I960) attributed the high completed family size of poor fam
ilies to contraceptive failure owing to inadequate information. Similarly, 
Michael and Willis (1976) show that in the United States higher levels 
of formal education arc related to lower contraceptive failure rates. If 
this reflects the greater efficiency of these families in fertility regulation, 
then a decrease in excess fertility would imply an improvement in the 
welfare of a family.
We do not assert that government-sponsored programs to control 

fertility cannot be valuable. But we do insist on distinguishing between 
benefits that accrue to the families whose excess fertility is reduced and 
benefits that accrue to others in the society.®̂  In evaluating the benefits 
to the families whose excess fertility is reduced, it is important to under
stand the mechanisms through which such programs operate. To the 
extent that such programs operate by changing the preferences of the 
families whose excess fertility is reduced, there is no dear way to deter
mine whether the families in question have benefited.®'’
A government-sponsored program that reduced unwanted fertility by 

lowering the economic costs of fertility regulation clearly benefits fam
ilies whose excess fertility is reduced, provided the costs of the program 
are paid by others (i.c., by other groups within the society or by outside 
groups such as the United Nations). If the costs of the program are paid 
by taxes levied in part on the group whose unwanted fertility is reduced, 
then the question whether their welfare is increased depends on the 
balance between the benefits of low'er-cost fertility regulation and the 
costs in the form of higher taxes; there is no presumption that the bene
fits outweigh the costs.
The strongest case for economic benefits can be made on the grounds 

of market failure. The argument for the existence of market failure is 
generally based on the fact that information collection and dissemina
tion is a public or quasi-public good. A governmental unit can internal
ize both the information costs and the direct costs of establishing a 
market, whereas individual families cannot. The information-market- 
failure argument for government intervention presupposes an absence

Oç
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of knowledge on the part of families that particular techniques of fertil
ity regulation are available, a situation that is more likely to exist in less 
developed countries than in advanced industrial societies.®“
When the reduction in excess fertility is the result of government 

proselytizing for the acceptability of contraception in order to reduce its 
preference drawbacks, we cannot infer that the reduction in excess fer
tility implies a welfare gain to the family. Even when the fertility control 
program is associated with a reduction in the economic costs of fertility 
regulation (e.g., by the free provision of fertility control devices and 
associated medical care not financed by taxes levied on those who prac
tice fertility regulation), welfare gains cannot be inferred if tastes are 
changed at the same time.
In evaluating the welfare impact of family planning programs one 

must distinguish between developed and less developed countries. Pref
erence drawbacks and economic costs underlie excess fertility in both 
areas, but economic costs are likely to be more significant in less devel
oped countries, whereas preference drawbacks are likely to predominate 
in developed countries. Family planning programs designed to change 
preferences regarding the use of fertility regulation may be justified in 
terms of their benefit to society as a whole, but it is difficult to argue 
that such programs improve the welfare of the families whose tastes they 
change and whose excess fertility they thereby reduce. The benefits to 
families whose excess fertility is reduced by a government program that 
reduced the economic costs of fertility regulation arc likely to be consid
erably smaller in developed countries than in less developed countries 
because the costs of access to information are typically much lower in 
developed countries. Most parents know of the existence, availability, 
and method of use of “reliable” techniques of fertility regulation (i.e., 
techniques with low theoretical failure rates). Many, however, continue 
to report unwanted fertility. Since the economic costs, including infor
mation access costs, are low in developed countries, the preference draw
backs must be decisive. Hence the main elements in unwanted fertility 
in developed countries appear to involve preference and motivation and 
not the economic costs or lack of information about fertility control.

2.6 Conclusion
Although there have been important advances in the analysis of fer

tility since the pathbreaking work of Becker (1960) and Leibenstein 
(1974a), the subject has become increasingly fettered by a narrowing 
view of the determinants of fertility. The framework laid out in this 
paper is intended to reverse this tendency by emphasizing a number of 
neglected determinants of fertility that deserve further exploration. Some 
of the principal views we have advanced are the following:
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1. To come to grips with the variety of real-world fertility behavior, 
models of fertility determination must be expanded to include prefer
ences and the biological production relationships. We propose a frame
work that includes such considerations in section 2.2, where we empha
size the role of “interdependent preferences” and the “births production 
function.”-
2. This model of section 2.2, although rich in analytical potential, is 

complicated, and practical application is limited by the lack of data. On 
fairly reasonable assumptions, however, special cases of the model can 
be distinguished, ranging from one in which fertility is independent of 
preferences for children to one in which the births production function 
becomes irrelevant and preferences for children— perhaps endogenously 
determined— play a crucial role. These special cases are discussed in 
section 2.3.1.
3. Evidence both from household surveys of fertility control practices 

and from census and other data relating to actual fertility behavior show 
that in many less developed countries deliberate efforts by individual 
families to regulate their fertility are rare. Hence the fertility of the bulk 
of the population is determined by its “natural fertility.” For such coun
tries, time-series and cross-sectional fertility variations may primarily 
reflect determinants of natural fertility rather than desired family size 
(see section 2.3.2).
4. Survey data make it possible to subdivide a population into those 

who practice deliberate fertility regulation and those who do not. We 
believe the analysis of fertility requires that these groups be treated in 
different ways. To explain the behavior of those who do not deliberately 
control their fertility, models stressing “natural fertility” and ignoring 
preferences for children are appropriate. For those who deliberately 
control their fertility, models emphasizing preferences for children and 
the effects of prices and income on desired family size are appropriate. 
Attempting to analyze the fertility behavior of an entire population with
out distinguishing between those who deliberately regulate their fertility 
and those who do not may result in biased estimates of the likely re
sponse of fertility to changes in incomes or to wider access to modern 
techniques of fertility regulation (sections 2.3.3, 2.3.4).
5. There is a need for further research in three relatively unexplored 

areas; preferences (sections 2.2.4, 2.4.1), the births production function 
(section 2.4.3), and unperceived jointness. Research on preferences 
could include both the endogenous formation of preferences for children 
and the role of the preference drawbacks of fertility regulation as a 
determinant of observed fertility. The investigation of the births produc
tion function should clarify the effect on fertility of practices such as 
lactation as well as such variables as health and nutrition. Of particular 
importance in evaluating the births production function is the role of
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unpcrccivcd joinliicss. In this case (he family does not fully incorporate 
into its behavior the relationship between its fecundity and its consump
tion decisions. Unpcrccivcd jointness is a pervasive problem in econom
ics because individuals are often maximizing without taking account of 
the full interrelationships among constraints and between constraints 
and preferences.
6. Because our framework embraces a wider range of fertility deter

minants than the Chicago-Columbia approach, it is consistent with a 
greater variety of hypotheses regarding the factors that shape fertility 
trends and differentials. For example, it is consistent with an explanation 
of the demographic transition in which, in the early stages, an upsurge 
in fertility occurs owing to natural fertility factors. It is also consistent 
with the possibility that there will be substantial long-term fluctuations 
in fertility in developed countries rather than a monotonie downward 
trend. The framework also suggests a more cautious approach in evalu
ating the welfare clTcct of reducing “unwanted fertility,” since its reduc
tion may reflect a change in tastes (e.g., a reduced aversion toward the 
use of certain fertility regulation techniciucs) rather than a movement 
to higher indifference curves on an unchanging indifference map (sec
tion- 2.5).

Notes
1. See Schultz (1974). No single designation for this approach is fully satisfac

tory. Here we adopt the term used by one of its advocates, Kcclcy (1975).
2. See Schultz (1974); Keelcy (1975), Lcibcnstcin (1974Ù), and Schultz 

(1976).
3. T. Paul Schultz’s article, although published in 1976, was originally prepared 

for a 1973 conference. Inevitably, there are differences among members of a 
“school” on particular points, and injustice may be done to one or another indi
vidual in a general discussion. Moreover, there are indications that several of the 
leading workers may be venturing in directions we advocate. A recent paper by 
Michael and Willis, for example, departs strikingly from the usual Chicago-Co
lumbia model, and introduces a “nattlral fertility” concept (Michael and Willis 
1976). T. Paul Schultz has encouraged work on natural fertility at the Rand C or
poration and has recently given more attention to “biological factors” in a discus
sion of the relation between infant mortality and fertility. Ben-Porath, whose 
identification with the Chicago-Colunrbia approach is in any event uncert'din, has 
explored the issue of intergenerational taste influences (Ben-Poralh 1975).

4. T. W. Schultz, on the other hand, is markedly restrained in commenting on 
the relevance of the Chicago-Columbia approach to less developed countries: 
"Turning to fertility behavior in low income countries the [Chicago-Columbia] 
household model as it now stands has not been developed to treat the particular 
classes of circumstances that constrain the household in these countries. These are 
countries in which illiteracy abounds, human time is cheap, and the income oppor-



(unities that women have outside the home arc mainly not jobs in the labor mar
ket. Furthermore, infant mortality is high, life expectancy is low, debilitation 
during the adult years is substantial for reasons of inadequate nutrition and en
demic diseases, and the availability of modern contraceptive techniques, including 
information about them, is, in general, wanting. These classes of circumstances 
arc not yet at home in the household model" (Schult/. 1974, p .  20).

5. This failure is admitted by both Keelcy (197.5, p. 466) and Schultz (1976, 
p. 94). Curiously, although the value of a relative income model in explaining 
this movement is generously acknowledged by these writers, they arc not led to 
reconsider their general stance against research on preferences.

6. F o r  a discussion of the role of sex preferences in determining family size, 
see Ben-Poralh and Welch (1976).

7. The seminal paper in the household production literature is Becker (1965). 
In Lancaster’s model (Lancaster 1966a,6, 1971) goods possess ‘‘characteristics " that 
are often identified with Becker’s “commodities,” and the “technology" is linear. 
Becker often uses fixed coefficient production functions as an expositional device, 
but linear technology is not an integral part of his model. For a recent sympathetic 
statement of the household production approach, sec Michael and Becker (1973). 
For  a di.scussion of some of its limitations, sec Poliak and Wächter (1975).

8. It  is customary to assume that the household’s preferences over the com
modity space are well behaved in the sense that they can be represented by a 
continuous utility function that is strictly quasi-concave and nondecrcasing in its 
arguments. If the feasible set in the commodity space is convex, these assumptions 
guarantee that the utility maximizing collection of commodities is unique.

9. The “cost function,” C{P,w^\T), is defined as the minimum cost of produc
ing the commodity bundle Z with the technology T at goods prices P and wage 
rates w. That is.
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n  I I

C{P,w,Z\T) =  min 2  Pk -F 2  w
k~<l h: 1 uT • ' h ‘ h 4 <

subject to (Z,A',T)f T. We can use the cost function to translate the budget con
straint from the goods space into the commodity space. The translation of the 
constraint is the requirement that C{P,w,Z;T) not c.xcccd the family’s “full in
come” (i.e., the household’s total earnings if it devoted all of its lime to market 
w o rk ) ;

C(P,w,Z-,T) < 2  >''hh-

10. These issues are discussed in Poliak and Wächter (1975), where it is argued 
that joint production is pervasive in household production situations, especially 
when the role of time is recognized. For further discussion, see Barnett (1977) 
and the reply by Poliak and Wächter (1977).

11. Formally, it would be possible to treat the same fertility-regulation tech
nique practiced with different intensities as different techniques. Our formulation 
is more consistent with ordinary usage and is capable of casting some light on the 
question why some population groups have higher “failure rates” than others using 
the same technique.

12. We take the family (more specifically, the parents) rather than the indi
vidual to be the basic unit of analysis. The assumption that the family (i.e., the 
husband and wife collectively) has well-defined preferences begs the issue of aggre
gating the separate preferences of the husband and wife into a collective preference 
ordering. Samuelson (1956) provides a classic statement of the problem; Ncrlove

.2s.
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(1974, p. S 204) describes the resolution of these problems by postulating a “fam
ily utility function” as the "Samuelson finesse.”

13. If the total cost of fertility can be decomposed into a fixed cost, and
a variable cost, p^(r)0, the cost function takes the form

p ( 0 , t )  —  ( r ) f l ,

where
ic =  0 if r= 0 and k — 1 if 9 >  0.

The cost of fertility regulation might also depend on the fecundity of the fam
ily, which may in turn depend on its goods purchases and commodity consump
tion; abortion is an example of a technique whose cost depends on fecundity.

14. The earnings of children could be incorporated into the model either by 
expanding it to include an “earnings function" or by interpreting vector / to include 
the allocation of the time of children. We implicitly adopt the latter course to 
avoid additional notation.

15. Existence of a solution poses no real problems, but uniqiicncss is a different 
matter. We have not ruled out the possibility of multiple solutions. The usual 
uniqueness argument rests on the a,ssumptions that feasible sets are convex and 
preferred sets are strictly convex. But some of our variables have no “natural" 
units of measurement, and there are no market units we could adopt by conven
tion. For example, given any index of the intensity of use of a particular fertility 
regulation technique, any increasing transformation of that index would serve 
equally well. But such transformations can alter the convexity properties of feasible 
sets and preferred sets, so that the usual type of uniqueness argument cannot be 
made. Of course, the uniqueness of the solution cannot be altered by such trans
formations, and uniqueness is assured if there exist any units of measurement in 
which the feasible sets and the preferred sets are both convex and one or the other 
is strictly convex. Since we cannot establish uniqueness, we cannot guarantee that 
the optimal solutions are continuous in the variables the family takes as exogenous.

16. The term “unpcrceived jointness” is motivated by viewing the household as 
having a single production technology instead of three distinct technologies, one 
producing births, another infant mortality, and the third the other commodities. 
We call this single technology the household’s “generalized technology.” This treat
ment avoids treating births, deaths, and fertility regulation as distinct from the 
other commodities by extending the notion of commodities to include all of the 
arguments of the family’s utility function; we refer to these variables as “gener
alized commodities.” The generalized technology exhibits joint production because 
the same inputs affect the output of more than one generalized commodity; for 
example, purchased food inputs produce the generalized commodity “nutrition,” 
which is desired for its own sake, but they also influence the output of the gener
alized commodities “births” and “deaths.” The assumption that the family is not 
fully aware of the relationship between nutrition and births (or deaths) implies 
that the jointne.ss in the household’s generalized technology is at least in part 
“unperceived.”

17. The polar cases here are the extreme points on the continuum from igno
rance to knowledge; they do not coincide with the special cases of the classification 
scheme described in section 2.1. Indeed, that discussion assumed “complete igno
rance” in order to define “natural fertility.”

18. Since the family’s reproductive span. A, is not a decision variable for the 
family, this constant specification is equivalent to B(n,Z,A',/,0,0,A) =  ^A where 
the family believes that the ratio p is not affected by its decisions. If the reproduc-
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tivc span were made a decision variable, then the two specifications would no 
longer be equivalent, and age at marriage would become a possible mechanism of 
conscious and deliberate fertility regulation.

19. For example, B might be equal to the average fertility of the most recent 
cohort to have completed its reproductive span, or a weighted average of the ex
perience of such recent cohorts, perhaps restricted to families of similar socio
economic status. A more complicated specification might make use of the experi
ence of families who had not yet completed their reproductive spans. This would 
be legitimate even in our one-period planning model, but it would not be legiti
mate to use the family’s own experience or that of other families of its cohort as 
a basis for prediction.

20. A one-period planning model cannot capture the behavior of a family that 
did not intend to practice fertility regulation, has more children th:m it expected, 
and then begins to practice fertility regulation. Inability to reflect this type of 
period behavior is a serious drawback of one-period planning models. Two points 
should be made. First, this defect is relevant only for families that have knowledge 
of fertility-regulation techniques they would utilize if they knew their true fecun
dity. Second, the difficulty of incorporating unperccived jointness into the one- 
period planning model is a point against the one-period planning model, not 
against unpcrceived jointness.

21. There is a conceptual difficulty here, again reflecting the confines of the 
one-period planning model. Presumably, the eventual allocation of expenditure 
among goods is determined by realized rather than perceived family size: a family 
that expects two children and has four will buy more “child goods" and fewer 
“adult goods” than it planned. One can imagine a two-period model in which the 
consumption pattern in period one determines realized family size, and realized 
family size determines the consumption pattern in period two. In a multiperiod 
model, births and mortality in each period would depend on consumption patterns 
in previous periods, and consumption patterns in each period would depend on 
actual family size and composition in that period.

22. Similarly, in a Cournot duopoly equilibrium each firm correctly predicts 
the output of the other firm without perceiving the reaction function that gener
ates that output.

23. Notice that perceived and realized completed family size could be equal 
even if bP ^  b’’ and dr ^  d ', if there are offsetting errors, but this is not a fulfilled- 
expectations equilibrium. We have defined an equilibrium in terms of births and 
deaths rather than completed family size because a divergence between perceived 
and realized births will cause a revision of expectations about the births function 
and a revision of plans.

24. It  might be thought that a model of habit formation in which a family’s 
own past consumption levels influenced its taste for goods would be appropriate, 
but such a specification cannot be developed within the structure of a one-period 
planning model. For the family’s own past consumption experience to play a role, 
we need a sequential model in which the family makes decisions at more than a 
single decision point.

25. The simultaneous specification in which each family's preferences depend 
on everyone else’s current decisions is analytically intractable because the prefer
ences of each family in a particular cohort are determined by variables whose 
values depend on the behavior of all families in that cohort. In the lagged specifi
cation the preferences of each family in a particular cohort depend on the be
havior of families in earlier cohorts, and hence the model has a recursive rather
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than a simultaneous structure. With the lagged specification it is only in a "steady 
state” equilibrium that the full effects of interdependent preferences manifest them
selves.

26. The notation of a nonnegative relationship between normal levels and pref
erences can be formalized as in Poliak ( 1977, n. 8).

27. This terminology is used in Poliak ( 1977) to distinguish preferences over 
goods [X ) that depend on prices (P)— “conditional preferences”— from prefer
ences over alternative goods-vector-pricc vector situations (X ,P )— ‘'unconditional 
preferences.” The nomenclature is analogous to that used for conditional proba
bility.

28. The “necessary" level interpretation works for the linear expenditure system, 
provided that certain parameters assume nonnegative values; but there is no a 
priori rca.son to believe that these parameters are nonnegative, I-or a discti.ssion of 
both of these systems and references to the literature, sec Poliak (1970, 1971).

29. A word is necessary also on the distinction between “socially controlled” 
and “family controlled” fertility. By “family controlled” or “family regulated” 
fertility we mean deliberate efforts by individual households to influence llicir fer
tility. From this point of view, natural fertility is socially controlled but not family 
controlled. For example, an intercourse taboo observed as a matter of custom is 
a social control that affects the level of natural fertility. It does not, however, 
imply controlled fertility in our sense, since observance of the taboo by individual 
households is not geared to family-size concerns. For a contrary view, see T. Paul 
Schultz (1975, p. 92). It should be noted also that while the present concept of 
natural fertility reflects social controls, such controls are only one of a number 
of societal conditions that affect natural fertility. War, for example, may reduce 
natural fertility by separating spouses, but it would not be viewed as a social con
trol on fertility.

30. The focus of our approach is on groups or collections of families rather 
than on individual families or on society as a whole. This is to avoid both the 
problems associated with random or stochastic elements in the births and infant 
mortality functions and the discreteness of children. This allows us to interpret our 
model as applying to the mean experience of a group of identical families. We do 
not assume that all families in a particular society belong to the same group—  
quite to the contrary, important aspects of demographic behavior can be captured 
only by recognizing the changing balance among the groups we have described.

31. A possible third type of evidence comes from studies in which an attempt 
is made to formulate and test hypotheses that distinguish between “behavioral” 
and “biological” determinants of fertility. As explained in the preceding section, a 
finding in favor of behavioral influences docs not ncce.ssarily imply controlled 
fertility in our sense, since the actual issue relates to whether the behavior is moti
vated by its po.ssible fertility effect. On the other hand, a finding in favor of bio
logical influences can be viewed as support for uncontrolled fertility in our sense. 
Without pretending to do a systematic survey, our impression is that the results of 
a number of these studies lean toward the importance of biological factors. (Cf., 
e.g., Anderson and McCabe [1977], Chowdhury et al. [1976], and Taylor ct al. 
[1976].

32. A  useful early summary report on some of these surveys is Mtiiildin (1965); 
a recent review is given in Nortman (1977).

33. Some surveys aim explicitly for comprehensive coverage of possible meth
ods. F o r  example, a recent survey in Nigeria asked specifically about traditional 
methods, the practice of abstinence, and possible use of extended lactation as ways 
of limiting family size (Caldwell and Igun 1972).
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34. A useful discussion of some of the shortcomings of the Henry concept is 
given in David and Sanderson (1976, pp. 143 If.).

35. The index value can actually take on mildly negative values. This is because 
the “standard” age pattern for a natural fertility regime is an average of schedules 
for ten cases, and a given situation might actually involve a relationship between 
the age-specific fertility of older and younger women that is higher than the stan
dard natural fertility case.

36. See also Knodcl (1977). Knodcl’s paper is especially pertinent to the pres
ent discussion, for it concludes, from calculations of m, that “modern family limi
tation (i.e., parity-specific fertility control) was largely absent prior to a secular 
fertility decline in both Europe and Asia" (Knodcl 1977, abstract).

37. Some additional data may be noted bearing on the prevalence of "excess 
demand” situations. Survey data for rural Morocco (1966), West Malaysia (1967), 
and Kenya (1966) indicate that among wives 35-49 the proportion who want 
more children is substantial, ranging between about one-fourth and one-half. A 
recent survey in an area of rural fndoncsia slates that “despite relatively high 
levels of ideal family size (average 4.5) . . . .  women in Mojalcna give birth to 
an average of only 3.9 children; moreover, owing to high rates of mortality, com
pleted family size averages 2.7 children” (Singarimbun and Manning 1976, p. 175). 
On the other hand, in Potharam (1964) the proportion was only a tenth or less. 
The Morocco data are from Lapham (1970); Kenya, from Hcisel (1968); and 
West Malaysia, from Palmorc (1969). The figures for Kenya include those for 
whom the "desire for children” was not ascertained or “up to God,” a category 
that in rural Morocco accounted for only about 4 -6%  of the respondents. Indo
nesian data are from Singarimbun and Manning (1976); the Potharam data, from 
Peng (1965). See also Tabbarah (1971).

38. This is a pattern suggested by the data for rural Mysore (United Nations 
1961, chap. 10) and more recently by work on Indonesia (Hull and Hull 1977) 
and Iran (Ajami 1976).

39. As draw'n, this curve lies below that for groups I and II, but one can imag
ine conditions under which it might lie above it. Clearly, for all of the groups, 
identification of typical patterns is itself a research issue.

40. One might imagine a corresponding trend in fertility dilferentials by socio
economic status as the nature of the underlying determinants changed. Suppose, 
for example, that the demographic transition involved simply a shift from an 
initial group I-group II situation through group 111 to a wholly group IV situa
tion. Then the initial pattern of socioeconomic status-fertility differentials for the 
population as a whole might be given by the positively inclined curve of figure
2.3 above, reflecting the effect of natural fertility factors. When the society was in 
the group 111 situation, the negatively inclined curve would prevail, and in group 
IV the horizontal curve. Thus one might hypothesize a trend in fertility differen
tials by socioeconomic status from positive through zero to negative and back to 
zero again. However, this is only one possibility. The point is that the expected 
pattern of fertility differentials would shift as the underlying determinants of fer
tility changed.

41. Sec. for example, Poliak, and Wales (1969), Wales (1971), and Howe, 
Poliak, and Wales (1977).

42. Taste differences, like differences in technology, can be and often are used 
as a deus ex machina when other explanations fail. But the fact that specifications 
involving taste differences (or technological differences) can be misused is not a 
justification for ignoring them.
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43. See, for example, Easterlin (1973) and Wächter (1975). For other work 
on laste formation in a time series context, see Leibenstcin (19746), Lee (1976, 
1977), and Linden (1978). For the application of the relative income model to the 
related question of labor force participation behavior, see Wächter (19726, 1974).

44. See Easterlin (1973), Lee (1975 a ,b ), and Wächter (19726, 1974).
45. Indeed, some empirical work suggests that the ceteris paribus relationship 

between education and family size is U-shaped. See, for example, Yoram Ben- 
Porath ( 1973).

46. Work at the level of intermediate variables, represented by wh;it are known 
as “renewal models,” seeks to account for fertility through factors such as age at 
sexual union, frequency of intercourse, probability of conception, length of the 
nonsusceptible period, and duration of reproductive union. So far as the present 
framework is concerned, this research is of interest primarily for the guidance it 
may provide into more fundamental causal factors at work. For example, if the 
nonsusceptible period (NSP) is an important source of fertility variation between 
two societies, one may be led to inquire into lactation practices, a seemingly im
portant determinant of NSP and, in turn, into the determinants of these practices. 
However, the proximate components of fertility do not each depend uniquely on 
di/ferent causal factors— for example, a number of the intermediate variables 
might be affected by nutrition. An excellent concise presentation of renewal mod
els is given by Keyfitz (1971). Economists who have followed this lead in recent 
work include Michael and Willis (1976), David and Sanderson (1976), and Crafts 
and Ireland (1976). Lcridon (1977) has recently completed a valuable compre
hensive survey of the field, which makes accessible in English the pioneering work 
of the French demographers, led by Henry and Bourgeois-Pichat.

47. We have avoided here the terminology of “demand” and “supply" models. 
As the optimal solution function illustrates, there are no demand and supply 
functions in the traditional sense,

48. If one disregards Puerto Rico and Chile, which arc uncertain representa
tives of less developed countries’ experience even for Latin America, the studies 
cited by Schultz as empirical support for the relevance of the Chicago-Columbia 
type of demand approach to less developed areas arc: Egypt I960, Philippines 
1968, Thailand 1960, and Taiwan 1964-69. With the exception of Taiwan, the 
available evidence indicates extremely low levels of deliberate fertility control in 
these countries at the times studied. Table 2.3 shows very low indexes of fertility 
control for the Philippines and for Thailand, In Egypt in 1960 the proportion of 
married women of reproductive age who had practiced family planning was, in 
rural areas, 1.5%; semiurban, 12.0%; and urban, 17.0% (Mauldin 1965, p. 9).  
(The rural proportion of the population in 1960 in Egypt was 62.0%.) Even in 
regard to Taiwan, as shown in table 2.1 above, in 1965 less than half of married 
females aged 35-39 had practiced deliberate control. These observations suggest 
that in the studies cited by Schultz a substantial share of the population, and in 
some cases almost all the population, is in a natural fertility situation,

49. A good concise exposition is provided in Schultz’s appendix (Schultz 1976).
50. See Easterlin (1968) and Wächter (19726).
51. A similar point is made in Poliak (19766) in the context of interdependent 

preferences, and in Poliak ( 1977) in the context of price-dependent preferences.
52. Our example assumes a lexicographic preference for family size, but this 

is not crucial. Notice that, because the relevant utility functions are conditional 
rather than unconditional, we could multiply the utility function of the woman 
with one sibling by 100 while leaving the conditional utility function of the woman 
with two siblings unchanged; such transformations have no effect on the behavior



implied by the utility functions, but the admissibility of such transformations shows 
that the level of utility cannot be used to compare the satisfaction or well-being 
in such cases.

53. See Easterlin (1975) for a survey of results of this type.
54. A third approach, based on the long-run behavior implied by the endoge

nous taste model, makes use of the “long-run” utility function. This approach was 
proposed by von Wciszäckcr (1971) and criticized on conceptual and technical 
grounds by El-Safty (1976a,6), Hammond ( 1976), and Poliak (1976u).

55. Strictly speaking, the assertion in the text should refer to an individual 
rather than a family, but we assume that families, like individuals, have well- 
defined preferences.

56. There is a third source of excess fertility. No fertility regulation technique 
(excluding abstinence) is technically perfect even under ideal conditions. A.sso- 
ciated with each method of fertility control is a minimum failure rale, termed the 
“ theoretical” failure rate (Lcridon 1977, p. 122).

57. A fertility control program which changes preferences for children may re
duce fertility without reducing excess fertility. This is not an unlikely result.

58. Those whose fertility is unaffected might benefit from a reduction in the 
fertility of other groups in the society if the tax and transfer structure caused them 
to pay a portion of the cost of the unwanted children.

59. For a more detailed exposition of this argument, see Wächter ( 1972a).
60. Costs of fixed information and costs of access to fertility control may be 

sizable in many less developed countries today. Where modern medicine is not 
readily available, the costs of acquiring modern contraceptive techniques can be 
prohibitive. For example, parents in a rural village that has neither a doctor nor a 
clinic could not import modern contraceptive techniques and associated medical 
care except at a very high initial or fixed cost. For these families, the traditional 
methods of abstinence and withdrawal may be the only forms of regulation that 
can be adopted without violating the budget constraint. To the extent that excess 
fertility prevails, the fact that these methods are often not utilized attests to their 
significant preference drawbacks. As development occurs, an increasing proportion 
of households in less developed countries have the motivation to practice fertility 
control, but the economic costs are too high for modern techniques and the pref
erence drawbacks too high for traditional fertility regulation. At this stage these 
areas offer at least the potential of large economic benefits if the government were 
to organize the necessary infrastructure for dispensing contraceptive information 
and techniques. The government is in effect capturing an externality by cstabli.sh- 
ing a market for modern contraceptive devices.
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Com m ent Harvey Leibenstein
This is an unusually stimulating paper on a very diflicult subject. Its 
main features, as I see them, are as follows: (1) It emphasizes and 
employs a demographic view of economic development. (2) It contains ^  
a taste-shift factor that is unique for models of this type. (3) It develops

Harvey Leibenstein is Andelot Professor of Economics and Population at H ar
vard University.
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an interesting concept in the notion of “unperceived jointness.” (4 )  It 
separates the demand for children and the demand for controls. (5 )  In 
one sense the model is conventional in that it assumes the maximization 
of utility.

Among the clearly desirable features of the model are its introduction 
of the taste-shift factor and its use of a demand for controls equation.

It is very difTicult to assess the purely demographic view of economic 
development. Demographic behavior appears to hang in a void uncon
nected to economic and social trends. An alternative that might have 
been considered is to connect the theory to reasonably uniform patterns 
of development of the type studied by Kuznets, Chenery, and others. 
For example, fairly specific things can be said about shifts of labor 
toward urban areas, increases in education, and shifts in broad occupa
tional categories, which usually accompany economic development. A 
model more explicitly connected with persistent patterns of change 
would add a feeling of realism, but it is impossible to say at this point 
if it would have greater explanatory power.

An interesting feature of the model is its use of the concept of natural 
fertility within marriage as an anchoring point for the predevclopmcnt 
situation. The difliculty with this approach is that it omits the marriage 
age as a control variable. The view I am espousing is that there are wide 
variety of social controls of population even in developing countries, 
and, furthermore, that the social controls are substitutes for private con
trols. The view emphasized is that we must not underestimate the sig
nificance of the substitution of some controls for others as part of the 
process of demographic change.

It may help to keep in mind the following list of population  controls:

a. Nonmarriage of women— spinsterhood
b. Late marriage
c. Celibacy rules for some professions
d. Taboos on widow remarriage
e. Periods of noncohabitation
/. Infanticide
g . Neglect leading to infanticide
h. Long lactation periods
i. Ritual taboos on intercourse
/. Abortions
k. Contraceptive means
l. Outmigration

We should note that the word used is population rather than fertility. 
All population controls are to some degree substitutes for each other. 
Some of these controls are social controls, others are individual controls 
within the power of family members. But the individual controls are
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substitutes for social controls. Hence, if we consider only fertility within 
marriage, we may lose some sense of the capacity for substitution be
tween various types of controls. While the use of the demand for fertil
ity control in the Easterlin model strikes me as an excellent idea, in 
some contexts fertility controls are likely to be substitutes for existing 
population controls, and hence a sense of the degree of substitution may 
help us assess the net demand for some specific fertility controls.

The concept of unperceived jointness seems extremely useful and is 
likely to take care of observed anomalies in the analysis of specific 
situations. There is some danger in a concept of this sort, since it is 
unlikely to be observable, in that it may be tempting to use it as a 
rationalization of any deviation between the results of empirical research 
and the predictions from a specific model.

It is understandable that Easterlin, Poliak, and Wächter should use a 
utility-maximizing model, since this is the conventional approach among 
economists. But this seems to me to be a questionable procedure. First, 
it leaves out frequently observed characteristics of behavior— repetitive 
behavior and inertia. Second, and most important, it leaves out changes 
in degree of rationality as an explanatory factor. In criticizing the maxi
mization assumption, a question that frequently arises is whether there 
is any alternative. In the pages that follow, I shall present the bare 
bones of a nonmaximizing model and suggest, albeit quickly and neces
sarily vaguely, how this model might be used to handle some of the 
concepts of the Easterlin/Pollak/Wachter model or related models. Be
low, a brief comparison is made between the standard theory and the 
one I propose, which I shall refer to as general X-eiliciency theory. 
(For a detailed exposition of these ideas, see Leibenstcin (1976, chaps.
5 -1 0 .)

Postulates and
Basic Variables
1. Behavioral 

postulate
2. Units

3. Efforts

4. Interpersonal 
interactions

5. Inert areas
6. Agent-principal 

relationship
7. Motivation as 

an output

Conventional M icro
theory
1. Maximization or 

minimization
2. Households and 

firms
3. Assumed given

4. None

5. None
6. Identity of 

interests
7. Assumed given

General X-Efficiency
Theory
1. Selective 

rationality
2. Individuals

3. Discretionary' 
variable

4. Some

5. Important variable ^
6. Differential ^

interests
7. Significant 

variable
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The basic assumption behind my theory is that people work out a 
compromise between the way they would like to behave, in the absence 
of constraints, and the way they would like to see themselves behave in 
terms of their standards of behavior, or superego. Under selective ra
tionality, individuals do not pursue opportunities for gain to the maxi
mum degree given the constraints, nor do they optimize the pursuit of 
information. In other words, they select the degree of constraint concern 
their personalities dictate.

The cost of ignoring constraints is a feeling of pressure. This pressure 
may be in part the result of ignoring consequences and one’s desires to 
behave in accordance with one’s internalized standards (superego). 
Thus, individuals “choose” a compromise position between pressures 
and a degree of constraint concern to operate at a  psychologically com
fortable level. This implies, first, that individuals do not necessarily or 
usually pursue gains to be obtained from an opportunity to a maximum 
degree; and, second, maximizing behavior is a special case in this sys
tem. The specific compromise an individual makes between the compet
ing demands of his id (unconstrained desires), and his superego (stan
dards), on the average, may be viewed as an index of his personality. 
If he yields too much to his superego, he will feel pressure to behave 
in terms of less constraint, and if he behaves with too little constraint 
he will feel the pressure of his conscience. Thus personality and context 
select, so to speak, the degree of rationality that will control an indi
vidual’s decision-making (and performing) behavior. The context may 
contain strong countervailing pressures to increase the degree to which 
an individual approaches maximizing behavior.

Since motivation is extremely important in determining behavior, we 
have to take into account interpersonal interactions and especially peer 
group interactions that determine the system of approval and disap
proval, which in its turn influences choices. At the same time, the dis
tinction between principals and agent is extremely important in such 
contexts, since if effort is a variable there is no reason to presume that 
the interests of the agent and the principal are identical. Many choices 
are carried out by agents, but there is no reason to assume that the agent 
puts forth the same degree of effort that the principal would in similar 
circumstances.

An important clement in our system of analysis is the concept of 
inert areas. As its name suggests, this is akin to the notion of inertia. 
Individuals arc presumed to choose effort positions (a  set of related 
effort options) in interpreting their jobs or roles in specific contexts. The 
basic idea is that once an effort position exists for some time period, an 
individual may not shift to a new position even though a gain may be 
achieved thereby, because the cost of moving from one effort position
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to another is larger than the perceived gain. Thus, individuals may find 
themselves stuck within inert areas even though, apart from the cost of 
moving, superior effort positions may exist even from the individual’s 
viewpoint.

In what follows, the idea of inert areas will be used to examine some 
of the basic notions in the Eastcrlin/Pollak/Wachter paper in order to 
illustrate how they could fit into a nonmaximizing framework. Given the 
space constraints, we can only vaguely suggest how it all works out. 
Now inert areas arc made up of two components: a segment that ex
presses some aspects of selective rationality (e.g., ignoring very careful 
calculation), and another segment that involves the cost of moving from 
one position to another.

Natural Fertility

We may visualize natural fertility as being based on routine behavior 
patterns utilizing a traditional mix of population controls. These routine 
behavior patterns are presumed to operate within an inert area. They 
do not change unless pressure is exerted beyond some minimum level. 
Thus, natural fertility would not be interpreted here to imply some 
maximal level of fertility, nor would it imply a complete lack of popu
lation controls, including nonmechanical means of contraception (e.g., 
coitus interruptus); rather, it would imply a situation before the intro
duction of modern contraceptive means, d'hus a situation frequently 
found in developing countries before sustained fertility decline could be 
fitted into the natural fertility idea. The transition between the natural 
fertility state and the partially controlled state would then be observed 
as pressure increases sufficiently to induce some people to adopt addi
tional controls.

Tastes

The concept of the transmission of taste from one generation to an
other can also be interpreted in terms of the inert area principle. Up to 
a point, the inherited taste pattern would persist, but as modernization 
creates pressures for new tastes and consequent consumption patterns 
that compete significantly with children, we would expect the old tastes 
to yield to some degree. Furthermore, we would expect the existing 
tastes at any one time to be the product of inherited tastes as well as 
peer-group influences, to the degree that peers adopt modern consump- ^  
tion standards. As fertility declines, a conflict is created between the
inherited tastes and the peer group influences, and tiie rate at which 
there is a shift from one to the other would be determined by the size 
of the inert areas.
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Techniques of Control

Like the above, techniques of control could also be interpreted 
through the inert area framework. Namely, the set of controls normally 
used would be surrounded by inert areas; but, as sufficient pressure is 
generated and new techniques are introduced, the new techniques grad
ually become part of the option set of the techniques available. Those 
with the narrowest inert areas are likely to become the initial adopters. 
(For an innovation adoption model along these lines, see Leibenstein 
[1976, pp. 234—39J.) One could visualize a variety of stages between 
old techniques and new ones, representing different degrees of knowl
edge and confidence. We would not expect that the new techniques to 
become part of the demand for control until they become noticed, gen
erally knowm, and tried.

Rationality Increase as a Factor in Fertil ity Determination

The existing theory does not allow for changes in degrees of rational
ity in determining eventual fertility decline. Clearly, if a maximizing 
model is used, this forecloses any increase in rationality. But the degree 
of rationality may depend on the diffusion of responsibility within which 
the nuclear family finds itself. Thus, if the nuclear family is part of an 
extended family in which there is considerable diffusion of responsibil
ity for children and for economic well-being of household members, 
then there will be little pressure toward a high degree of rationality. As 
we obtain a shift toward the nuclear family as a separate independent 
unit and responsibility for economic welfare of the household becomes 
concentrated, then there is likely to be increased pressure for rational 
behavior. Exogenous influences, such as the gradual spread of seculari
zation through modern education, will also result in an increase in 
rationality. In particular, as nuclear families become more responsible 
for their own welfare, the inert areas that surround their critical choice 
variables become narrower, and hence they respond to pressure with 
less inertia.

Comment Warren C. Sanderson

Economic theory teaches us that competition among producers usually 
benefits consumers. Competition among producers of economic models 
of fertility behavior is no different. Even though the market is dominated

Warren C. Sanderson is associated with the Department of Eeonomics at Stan
ford University.



141 Toward a More General Mode! of Fertility Determination

by two large producers, the Pennsylvania school and the “Chicago-Co
lumbia” school, the contest to produce a model that more economists 
would buy has resulted not only in a substantial improvement in the 
models themselves, but in a number of valuable “spinoff” developments 
as well , '  This essay by Easterlin, Poliak, and Wächter is the formal 
presentation of the 1976 Pennsylvania school model with a full descrip
tion of all its novel features and a discussion of why it is superior to 
what the competition has to offer.

The paper focuses on three features of the new model: “endogenous 
preferences,” supply side factors, and consideration of behavior under 
imperfect information. I shall comment briefly on each of the three.

“Endogenous preferences” is not a new feature of the 1976 Pennsyl
vania school model. Quite the contrary, it has been standard equipment 
on Pennsylvania school models since 1966." What motivates its discus
sion in the paper, then, is not its novelty, but the manner in which the 
competition has reacted to its introduction. The members of the Chicago- 
Columbia school not only have refused to incorporate this feature into 
their own models, they have positively rejected it as being dangerous to 
the health of economic theory.

Before continuing the discussion of the “endogenous preferences” 
specification, it is useful to note tliat the contending models are not 
nearly so different as their producers might lead us to suppose. First of 
all, in the context of a single generation, preferences arc just as exoge
nous in the 1976 Pennsylvania sciiooi model as they arc in any of the 
Chicago-Columbia school models. Current preferences and behavior are 
not simultaneously determined in the models of either large producer.

There is a difference between the two types of models when dealing 
with fertility change over the course of several generations. In the Penn
sylvania school models since 1966, preferences change generation by 
generation in a manner determined within the model. Until recently this 
stood in sharp contrast to the Chicago-Columbia school models, wliich 
maintained that preferences were invariant over time. With the publica
tion of Stiglcr and Becker (1 9 7 7 )  even this difference narrowed, Stigler 
and Becker argued that tastes are truly invariant, but that household 
production structures vary over time and space. Therefore consumers 
now seem to have a choice between a model that deals with intergener- 
ational fertility changes within a framework in which preferences vary 
and the household production structure does not, and a framework in 
which the household production structure varies and preferences do not.

That preferences vary both across time and across cultures is plau
sible enough. Certainly, as the authors argue, this view should not be 
discarded on theoretical grounds. The same can be said, however, with 
regard to household production structures. Perhaps one day a combina
tion model will be produced.

VP
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The second aspect of the 1976 Pennsylvania school model featured 
in the paper is concern with the biological aspects of fertility behavior. 
In section 2.2 a births function and a deaths function are introduced 
into a formal economic model of fertility, and in section 2.3 the concepts 
of natural fertility and the diflercnce between desired and achieved fer
tility are incorporated into an economic framework. Again, the best 
context in which to understand these contributions is that of the compe
tition between the two rival schools ot economists. Scholars have pro
duced substantial bodies of literature on the biological determinants of 
fertility and on the biological and behavioral correlates of infant mor- 
tiiJily. TJic.se go far beyond tinylhing found in this paper. One contribu
tion of the 1976 model, then, is the integration of past demographic 
findings into an economic context. Demographers may find little new 
here, but in the competition between the two large producers, the Penn
sylvania school has scored a success in aligning itself somewhat more 
closely with the results of previous demographic research.

In the same vein, section 2.3 can best be read as criticism of the 
competition for not incorporating the biological aspects of fertility be
havior into their formal model. Without this perspective, a substantial 
portion of that section may seem rather puzzling. For example, a long 
argument is made to demonstrate that there are indeed some contempo
rary cultures in which the volitional practice ot fertility control is vir
tually absent; but there arc very few .social scientists, if there are any at 
all, who would contest this point. The rationale of the argument be
comes clear when it is viewed as a warning to economists not to use 
other models in those contexts where the biological aspects of fertility 
are likely to be important.

The third aspect of the 1976 Pennsylvania school model highlighted 
in the paper is the notion of behavior under imperfect information. Each 
couple is viewed as choosing a pattern of goods consumption, time 
allocation, fertility, and infant mortality that, subject to resource and 
technology constraints, maximizes their utility. The problem with adopt
ing this view naively, as the authors point out, is that people are often 
ignorant of the consequences on fertility and infant mortality of various 
seemingly unrelated aspects of their behavior. To make their model 
more realistic, the authors suggest that couples be treated as if they 
maximized their utility subject to their resources, household technology, 
and possibly incorrect beliefs about the determinants of their experience 
of fertility and infant mortality. These couples arc then assumed to 
maintain all other aspects of their behavior invariant even though the 
resulting family size is different from the one they anticipated.

This specification has two serious drawbacks. The first, mentioned by 
the authors in a note, is that consumption and time allocation should
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depend on actual family size as opposed to a hypothetical family size 
that never materializes. The second problem is more technical in nature. 
Since the family’s consumption alternatives may depend on the earnings 
of children, it may not be possible to hold a l l  other aspects of behavior 
constant when the actual family size is substantially below the antici
pated one. In economic argot, the procedure proposed in the paper to 
deal with the problem of imperfect information is not guaranteed to 
result in feasible solutions. New models often have bugs in them, and 
I am confident that future technological advances will result in a prefer
able treatment of behavior under imperfect information.

My final comments concern the formal economic model presented in 
section 2.2 and its relationship to the arguments made in the other sec
tions of the paper. It is important to note here that although the authors 
present an economic model of fertility behavior, they never use the 
model in the framework of a comparative statics analysis. This is a bit 
like creating an intriguing piece of machinery one never intends to use.
The art in creating microeconomic behavioral models is in abstracting 
from all but the most important factors in a given problem so that the 
analysis of the model results in falsifiable implications. The model in 
section 2.2 is not constructed on this principle. Instead, it is specified 
so generally that in its present form it has no unambiguous implications 
when any of the exogenous variables arc altered one at a time.

Since the model is consistent with, almost any kind of behavior, it 
offers no guidance on what is plausible and what is not. For example, 
in section 2.3 there are three graphs concerning desired fertility— one 
in which it is drawn as an increasing function of nonlabor income, one 
in which it is drawn as invariant with respect to socioeconomic status, 
and one in which it is drawn as cither a constant or a decreasing func
tion of social and economic development. The model is certainly con
sistent with all three graphs. Indeed, the model is consistent with desired 
fertility being a decreasing function of nonlabor income (even if desired 
fe rtility  is a “ normal” good), a sinosoida! function o f socioeconomic 
status, and an inverted U-shaped function of social and economic devel
opment. In other words, the model in section 2.2 has less substantive 
connection with what is said in the other parts of the paper than one 
might wish.

In conclusion, then, I reiterate that this paper is the product of a 
competitive struggle between two rival producers of economic models 
of fertility behavior. It contains not only explicit criticisms of alternative 
models, but numerous implicit criticisms. Although some of the argu- ^  
ments may seem either arcane or pointless to the nonspecialist, they are ~i-» 
all aimed at perceived weaknesses in the Chicago-Columbia school’s 
product lines.
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Will the 1976 Pennsylvania school model come to dominate the mar
ket? It is not dear . After all, different people have different tastes/ 
production functions (choose one or both) when it comes to the formu
lation and use of economic models of fertility behavior.

Notes
1. For example, Eastcrlin (1974), Sanderson (1974), and Stigler and Becker (1977).
2. Endogenous preferences were first introduced into the Pennsylvania school’s 

models in Eastcrlin (1966).
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Although economists have commonly identified the family 
or household as a decision-making unit, few economists have examined the 
implicit and explicit exchange system that orders family life.' This neglect no 
doubt partially arises from the economist’s natural reluctance to deal with 
exchanges that lack observable transaction prices and quantities. Nonetheless 
intergenerational exchanges may have powerful effects on the long-run growth 
of the economy in terms both of physical and human wealth accumulation per 
capita and of population growth.̂  This article explores the choice structure 
underlying the relations between the generations with particular attention to 
the interaction of intergenerational wealth flows and parental control of the 
activities of offspring.

Central to the analysis is the treatment of families as collections of 
individuals with potentially strong interdependence of utilities yet with distinct 
preferences and economic constraints.̂  Parental control of offspring is not a 
given under this formulation but is an economic outcome, subject to shifts in 
market opportunities and the volume and form of intergenerational wealth 
flows. This view of the family process opens up a wide range of problems to 
economic analysis, including age of independence of offspring, extent of child 
labor, and pension value of offspring, and it recasts family decisions in such 
areas as schooling, marriage, and fertility in a potentially useful way.''

Economic analyses of intrafamily allocation have traditionally assumed, 
implicitly or explicitly, a parental control model of the household. Perhaps the 
most rigorous basis for such an assumption is Gary Becker’s theorem on the 
intergenerational distribution of consumption in which

a change in the distribution of family income between / and j  has no effect at 
all on the consumption or welfare of either, as long as / continues to transfer 
resources to j .  (Becker, 1974: 1076)

A  corollary of this theorem is the celebrated, if infelicitously labeled “rotten 
kid theorem,’’ namely that:
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if a head exists, other members also are motivated to maximize family income 
and consumption, even if their welfare depends on their own consumption alone. 
(Becker, 1974; 1080)

The underlying principle is that if the altruism and relative income of one 
family member are sufficiently large, this individual alone will determine the 
intrafamily distribution of consumption. A small variation in income sources 
among members will not affect consumption shares since the head will simply 
alter his gift-giving to reestablish the consumption shares he feels are appropriate.

These propositions, while providing considerable insight into the family 
allocation process, assume away a fundamental issue in intergeneratlonal re
lations, the issue of intergeneratlonal control; family headship is an economic 
outcome. If incomes among family members are approximately equal and/or 
altruistic feelings are limited, intrafamily transfers will not occur, a family 
head will not exist, and consumption shares will depend solely on individual 
income shares. Even in a family with a head, the identity of the head will and 
indeed must change over time. An individual will be a household head, con
trolling the consumption of all other members, for only a portion of his lifetime.

In an individual’s early years, transfers must of necessity be from parent 
or grandparent to child. When the child matures, reaching an age at which he 
or she is capable of productive activity, the direction of intergenerational 
transfers may shift. The probability of child-to-parent transfers grows as youn
ger members of the family contribute to the consumption of older and possibly 
retired family members. The identity of the head, should such an individual 
exist, and the allocation of consumption shares within the family may, there
fore, shift over the life cycle as relative income shares change.

In the first section below, I discuss a formal model of family control 
and intergenerational consumption shares as a function of initial resource en
dowments and levels of altruism. A  simple economy in which income is the 
only economic good is considered. A  more general model of the family al
location process, which permits exchange as well as gift relationships among 
family members, is then described. A  second good, labeled child services, is 
introduced; it is assumed that the younger generation holds property rights in 
this service flow. If the younger generation controls income as well as child 
services, a gift or altruism process will occur. If the older generation controls 
income, an exchange process within an altruistic framework will occur. A 
bargaining model of this family exchange is elaborated and implications for 
household structure are derived.

The relative incomes of family members are not fixed over time; neither 
are they independent of family decisions. The decision by the family to invest 
in the schooling of a child, for example, will have consequences for the relative 
incomes of parents and offspring at a later time. The older generation can 
maintain control of the physical assets of the family but. if intergenerational 
contracts are not feasible, cannot control the income generated by the younger 
generation's human capital. This conflict between total family income and
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intergenerational control is of more than theoretical interest. The rapid expan
sion of knowledge and consequently the demand for more highly educated 
workers in the twentieth century in the United States and other developed 
countries may have induced sufficiently large shifts in schooling investments 
so as to alter intergenerational control and consumption shares.̂  In the second 
section below, 1 describe a formal model of the older generation’s investment 
and asset decisions when such decisions can result in the future loss of control 
of the family’s wealth and in adverse shifts in the parents’ consumption share. :

“Gifts.” family control, and intergenerational 
consumption shares
Becker’s theorems on intergenerational consumption shares assume the exis
tence of a family head who provides gifts to all other family members and 
who, through adjustments of the level of transfers or gift giving, determines 
intrafamily consumption shares. More generally, of course, such an individual 
need not exist and family consumption shares may be determined solely by 
income shares. Indeed the position of family head is a function of family 
income shares. A  simple model of the determination of headship and con
sumption shares within the family will illustrate this process.®
Relative income, consumption shares, 
and control in the family
Imagine an economy in which three generations are alive at any one time. 
Denote the three generations as young, adult, and aged. Individuals in the 
young generation are assumed to lack the physical and emotional strength 
required for family control; the competition for control of family consumption 
allocations therefore is between the adults and the aged. The analysis will 
focus on these two decision agents, although the education of the young plays 
a crucial, if indirect role in the model.

The distribution of consumption between the generations depends on the 
initial endowments of income between the generations and on the altruistic 
impulses each generation has toward the other. One of three economic rela
tionships— adult headship, economic independence, or aged headship— binds 
the generations, and the regime that prevails depends on the relative wealth 
of the generations and on the degree of altruism that binds the family. Small 
variations in wealth endowments do not affect consumption in the adult head
ship regime or in the aged headship regime. Large variations in wealth en
dowments may, however, alter consumption shares and even the identity of 
the family head. Even small variations in wealth shares will affect consumption 
shares in the intermediate state in which no “head” exists.̂

The simple insight that intergenerational consumption shares are depen
dent on wealth shares and on the extent of intrafamily altruism has a variety 
of potential applications. Neher (1971), for example, develops a model of the 
pension motive for fertility that assumes all family members share equally in
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family income. The current model offers the possibility of generalizing such 
a model. Assuming intergenerational contracts are not feasible, the pension 
motive for children depends on the asset endowments of the family and on the 
level of altruism the children feel toward the parents and consequently on the 
willingness of the children to transfer resources to the aged. This model may 
also provide insight into the presence or absence of alternative institutional 
arrangements for the provision of consumption for the aged. Goode (1963; 
354) presents an interesting perspective on the interaction of family altruism 
and government programs when he notes that among the Japanese: “Filial 
piety is expressed by caring for the parents, but it is also a source of satisfaction 
to both the old and the young. As a result, Japan has relatively little devel
opment of old-age pensions and social security systems.” Finally the model 
may have macroeconomic insights; the neutrality of government debt, for 
example, depends critically on the independence of intergenerational con
sumption shares from intergenerational wealth endowments (Barro, 1974).
The intrafamily allocation of goods and services; 
a bargaining model
The issue of bargaining within the family does not arise in the wealth model 
since, at any one time, the single commodity (income) can be rationally trans
ferred only in one direction and contracts over time are assumed to be infeasible. 
Goods and services other than income, of course, are acquired and exchanged 
within the family, and this raises the possibility of exchange and bargaining 
within the family. Important in the family economy are child services, where 
“child” is used to denote not age but an intergenerational relationship. Parents 
appear to wish to control the behavior of their offspring both as children and 
as adults (when they themselves are aged). In this section the consequences 
of the addition to the model of child services as an economic commodity that 
may be exchanged for income in the family economy are explored.

The model differs little from the previous one if the adult generation 
controls both wealth and services. Each is allocated to the aged according to 
the altruistic impulses of the adult generation in this case. Small variations in 
wealth endowments between the generations do not affect intergenerational 
consumption shares of utility.

If the aged control the preponderance of physical wealth, however, the 
whole intrafamily allocation structure changes. The adult generation and the 
aged exchange commodities in such circumstances; a gifts model is no longer 
appropriate. Analysis of the determination of utility inequality between the 
generations requires specification of the bilateral exchange process. A Nash 
bargaining process is assumed. In this exchange model, variations in income 
shares induce variations in intergenerational utility shares; no headship in 
Becker’s sense exists. Control by the aged is not absolute. More importantly, 
the most obvious manifestation of intergenerational control, the size of the 
flow of “child” services to the aged, is shown to depend positively on the 
relative control of wealth by the aged.*

<



Donald O. Parsons 45
Empirical verification of the more general child services model is difficult 

since child services are hard to define, much less measure. Nonetheless a 
variety of empirical phenomena appear broadly consistent with the model. One 
would expect, for example, that household structures with two or more adult 
generations would be more prevalent in situations in which older generations 
disproportionately control economic wealth and therefore receive large amounts 
of child services, the provision of which is facilitated by joint tenancy.® Or
ganizational costs exist in extended families in which productive activities must 
be assigned to family members and family output distributed among members. 
As Goode (1963: 128) notes, “The careful calculation by each adult member 
in each conjugal unit as to who is contributing or consuming the most often 
makes relations within the extended family strained.” At a deeper level there 
must be a large psychic cost to large families as couples intrude on one another’s 
lives (Demos, 1972: 563). If the flow of services of the offspring to the parents 
is sufficiently large, however, the bearing of these organizational costs may 
be worthwhile; more modest service exchanges are unlikely to justify this form 
of household structure.

This argument is consistent with the secular trend in household structure 
that has accompanied the shift to a human capital economy and its likely shift 
in control of wealth to the younger generation. Although recent historical 
research indicates that large patriarchal or matriarchal family groupings were 
less frequent in the past than one might suppose from the folk wisdom, the 
decline in joint tenancy has been a strong and continuing process over the past 
few centuries as human capital has grown in importance. The trend has reached 
its natural limit in modem, high-human-capital economies: virtually all married 
couples in the industrial countries maintain their own households. Carter and 
Click (1970: 149), for example, report that the portion of all married couples 
in the United States not living in their own household declined from 6.8 percent 
in 1940 to 1.9 percent in 1965.

Historically, the evidence is fairly persuasive that the extended family 
is more likely eunong the wealthy andior in rural areas (where land is a large 
part of family wealth). Evidence on the positive relationship between wealth 
and the frequency of extended families, generally defined as two or more 
nuclear units, can be found in as widely dispersed times and areas as prein
dustrial England, mid-nineteenth century Lancashire, mid-fifteenth century 
Tuscany, mid-eighteenth century Netherlands, and nineteenth and twentieth 
century United States. ” Many of these same studies report a consistently higher 
prevalence of extended families in rural areas than urban.

Similar findings have been reported in the sociological literature across 
a wide variety of cultures. Goody (1972) cites evidence on such relationships 
in India and Africa as does Goode (1963) across a wide range of cultures. The 
parental control hypothesis also resolves in a straightforward way the “para
dox” raised by Goode (pp. 12-13), namely that industrialization “requires” the 
nuclear family; yet the wealthy, those one would expect to be most attuned to 
the industrial society, are more likely than others to live in extended families.
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S i n c e  t h e  s h i f t  f r o m  a g r i c u l t u r e  t o  i n d u s t r y  l e d  t o  a  m a r k e d  r e d u c t i o n  i n  t h e  
r a t i o  o f  p h y s i c a l  t o  h u m a n  c a p i t a l  ( a n d  t h e r e f o r e  a  r e d u c t i o n  i n  p a r e n t a l  c o n t r o l ) ,  
i t  w o u l d  b e  e x p e c t e d  t o  i n d u c e  a  s h i f t  t o w a r d  n u c l e a r  f a m i l i e s  i n  g e n e r a l .  
A m o n g  f a m i l i e s ,  h o w e v e r ,  t h e  w e a l t h y  a r e  l i k e l y  t o  b e  a b l e  t o  a f f o r d  t h e  
p u r c h a s e  o f  c h i l d  o b e d i e n c e  r e q u i r e d  f o r  e x t e n d e d  f a m i l i e s .  T h e  p h y s i c a l  w e a l t h  
t h e y  i n t e n d  t o  t r a n s f e r  t o  c h i l d r e n  is  m o r e  l i k e l y  t o  b e  l a r g e  c o m p a r e d  t o  t h e  
c h i l d ’ s  l a b o r  e a r n i n g s  t h a n  i s  t r u e  f o r  t h e  p o o r .

A  le s s  o b v i o u s  p r e d i c t i o n  o f  t h e  m o d e l  i s  t h a t  e x t e n d e d  f a m i l i e s  s h o u l d  
b e  le s s  c o m m o n  i n  m o r e  “ p r i m i t i v e ”  e c o n o m i e s  a s  w e l l ,  i n  p a r t i c u l a r  t h o s e  
b a s e d  o n  l a b o r - i n t e n s i v e  a c t i v i t i e s  s u c h  a s  h u n t i n g  a n d  g a t h e r i n g .  T h i s  p r e 
d i c t i o n  i s  b o m  o u t  b y  t h e  r e s e a r c h  o f  N i m k o f f  a n d  M i d d l e t o n  ( 1 9 6 0 ) .  U s i n g  
t h e  d a t a  c o l l e c t e d  o n  h u m a n  c u l t u r e s  b y  G e o r g e  M u r d o c k  i n  h i s  W o r l d  E t h 
n o g r a p h i c  S a m p l e ,  N i m k o f f  a n d  M i d d l e t o n  f o u n d  a m o n g  o t h e r  t h i n g s  t h a t ,  i n  
t h e  3 8 0  c u l t u r e s  w h e r e  a g r i c u l t u r e  e i t h e r  d o m i n a t e d  o r  c o - d o m i n a t e d  t h e  e c o n 
o m y ,  2 2 8  o r  6 0  p e r c e n t  r e p o r t e d  e x t e n d e d  f a m i l i e s  a s  t h e  d o m i n a n t  f a m i l y  
s t r u c t u r e .  I n  t h e  8 6  c u l t u r e s  w h e r e  h u n t i n g  e i t h e r  d o m i n a t e d  o r  c o - d o m i n a t e d  
t h e  e c o n o m y  ( e x c l u d i n g  c o - d o m i n a t i o n  w i t h  a g r i c u l t u r e ) ,  o n l y  2 7  o r  3 1  p e r c e n t  
r e p o r t e d  t h e  e x t e n d e d  f a m i l y  w a s  t h e  n o r m  ( p .  2 1 7 ,  T a b l e  2 ) .

T h e  s a m e  p a r e n t a l  c o n t r o l  h y p o t h e s i s  a p p l i e s  t o  o t h e r  f a m i l y  p r o c e s s e s  
a n d  d e c i s i o n s  a s  w e l l .  T h e  c h o i c e  o f  m a t e  a n d  a g e  a t  m a r r i a g e  a r e ,  f o r  e x a m p l e ,  
a m e n a b l e  t o  a  s i m i l a r  s o r t  o f  a n a l y s i s .  G o o d e  a r g u e s  t h a t  e a r l y  m a r r i a g e  i s  
i t s e l f  a  p a r e n t a l  c o n t r o l  d e v i c e :

A system that permits marriage just before puberty or in the earlier years of 
adolescence fits well with a system of high control by elders over mate choice. 
If the young girl or boy can be kept from members of the opposite sex so that 
no emotional attachments can be formed, and marriages are arranged early, the 
bride and groom have neither independent emotional nor independent socioec
onomic resources with which to oppose such decisions. Thus it was to the interest 
of elders who wished to maintain the traditional family system to arrange the 
marriage at as early an age as possible. (1963: 105)

M a r r i a g e  i s ,  h o w e v e r ,  n o t  n e c e s s a r i l y  a  o n e - p o i n t - i n - t i m e  d e c i s i o n :  d i v o r c e ,  
d e s e r t i o n ,  o r  s i m p l e  n e g l e c t  c a n  q u i c k l y  c h a n g e  t h e  c o n t e n t  a n d  t h e  f o r m  o f  
t h e  m a r r i a g e .  P a r e n t a l  c h o i c e  o f  m a r r i a g e  p a r t n e r  s h o u l d  t h e r e f o r e  b e  c o r r e l a t e d  
w i t h  e x t e n t  o f  f a m i l y  s i n c e  t h e  l a t t e r  i s  i t s e l f  a  m a n i f e s t a t i o n  o f  p a r e n t a l  c o n t r o l .  
A l t h o u g h  o b j e c t i v e  d a t a  o n  w h o  c o n t r o l s  m a r r i a g e  c h o i c e  a r e  o b v i o u s l y  n o t  a s  
e a s y  t o  c o m e  b y  a s  d a t a  o n  f a m i l y  f o r m ,  i t  i s  i n t e r e s t i n g  t h a t  a  n u m b e r  o f  
o b s e r v e r s ,  i n c l u d i n g  E n g e l s  a n d  G o o d e ,  h a v e  n o t e d  t h a t  i n  t h e  W e s t  t h e  c h i l d r e n  
o f  w e a l t h y  p a r e n t s  a r e  g e n e r a l l y  t h e  le a s t  f r e e  i n  t h e i r  c h o i c e  o f  m a t e . ' ^

T h e  d e g r e e  o f  p a r e n t a l  c o n t r o l  o f  m a r r i a g e . a n d  t h e  e x t e n t  o f  f a m i l y ,  o f  
c o u r s e ,  a r e  n o t  i n d e p e n d e n t  i n d i c a t o r s  o f  p a r e n t a l  c o n t r o l .  T h e  p a r e n t s  w i l l  
d e m a n d  g r e a t e r  v o i c e  i n  t h e  c h o i c e  o f  m a t e  i f  t h e  f a m i l y  is  e x t e n d e d  s i n c e  t h e y  
m u s t  t h e n  l i v e  w i t h  t h e  c h o i c e .  S i m i l a r l y  i f  t h e  m a r r i a g e  c u s t o m s  a r e  p a t r i l o c a l ,  
t h e  p a r e n t s  s h o u l d  b e  m o r e  i n t e r e s t e d  i n  t h e  s o n ’ s  m a t e  t h a n  t h e  d a u g h t e r ’ s .
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Schooling and the intrafam ily  distribution  
of consumption

The industrial world is not based on family ownership of land; it has become 
the first civilization not based upon landholding. . . . The transformation in 
modem times is that the elders give the young man and woman an education. 
This is their inheritance, their dower or dowery. Elders are left with only ed
ucation, maintenance, and love as levers for controlling their young. (Goode, 
1963; 375)

T h e  d i s t r i b u t i o n  o f  a s s e t  o w n e r s h i p  o r  p r o p e r t y  r i g h t s  b e t w e e n  t h e  g e n 
e r a t i o n s  m a y  a f f e c t  t h e  d i s t r i b u t i o n  o f  c o n s u m p t i o n  b e t w e e n  t h e  g e n e r a t i o n s  
a n d  e v e n  t h e  i d e n t i t y  o f  t h e  f a m i l y  h e a d ,  i f  o n e  e x i s t s .  O v e r  t i m e  p r o p e r t y  
r i g h t s  i n  a s s e t s  a r e  n o t  e x o g e n o u s l y  d e t e r m i n e d  ( a s  f o r  e x a m p l e  i n  S a m u e l s o n ’ s  
o v e r l a p p i n g  g e n e r a t i o n s  m o d e l  o f  t h e  f a m i l y  e c o n o m y )  b u t  a r e  t h e m s e l v e s  
s u b j e c t  t o  c h o i c e s  m a d e  w i t h i n  t h e  f a m i l y .  I n t e r g e n e r a t i o n a l  t r a n s f e r s  m u s t  
f l o w  i n i t i a l l y  f r o m  o l d e r  t o  y o u n g e r  g e n e r a t i o n .  A s s e t s  o f  a l l  k i n d s  a r e  i n i t i a l l y  
“ o w n e d ”  b y  t h e  o l d e r  g e n e r a t i o n .

T h i s  o b s e r v 'a t i o n  r a i s e s  t h e  i s s u e  o f  i n t e r g e n e r a t i o n a l  c o n t r a c t i n g :  w h e t h e r  
a  c o n t r a c t  c a n  b e  w r i t t e n  b e t w e e n  p a r e n t s  a n d  c h i l d  t h a t  w i l l  i n s u r e  a  f u t u r e  
p a y b a c k  o f  p a r e n t a l  t r a n s f e r s  e a r l i e r  i n  l i f e .  W i t h  a n  a p p r o p r i a t e  s e t  o f  a s s e t s  
a n d  p r o p e r t y  r i g h t s  i n  t h o s e  a s s e t s ,  i t  m a y  b e  p o s s i b l e  f o r  p a r e n t s  t o  c o n t r o l  
c h i l d r e n  t h r o u g h o u t  t h e  p a r e n t s ’ l i f e t i m e  a n d ,  w i t h  a p p r o p r i a t e  i n h e r i t a n c e  
r u l e s ,  b e y o n d .  C o n t r a c t i n g  f o r  p h y s i c a l  a s s e t  e x c h a n g e s  o v e r t i m e ,  f o r  e x a m p l e ,  
d o e s  o c c u r  b e t w e e n  t h e  g e n e r a t i o n s .  I n  t h e  a r e a  o f  p e n s i o n s  a n d  r e t i r e m e n t ,  
t h e  o l d e r  g e n e r a t i o n  m a y  y i e l d  u p  a s s e t s  i n  o r d e r  t o  s e c u r e  ( r e m a i n i n g )  l i f e t i m e  
c a r e  f r o m  t h e  y o u n g e r  g e n e r a t i o n ;  i n  o t h e r  w o r d s  i t  m a y  i n  e f f e c t  b u y  a n  
a n n u i t y  f r o m  t h e  y o u n g e r  g e n e r a t i o n . I n d e e d  o l d  a g e  c a r e  i n  r e t u r n  f o r  p r e 
d e a t h  d i s p o s a l  o f  a n  e s t a t e  o r  i m p l i c i t  o r  e x p l i c i t  b e q u e s t  r i g h t s  i s  a  c o n t i n u i n g  
p h e n o m e n o n  i n  t h e  W e s t e r n  w o r l d .  H o m a n s  ( 1 9 4 1 )  i n  h i s  e x c e l l e n t  a c c o u n t  
o f  E n g l i s h  v i l l a g e  l i f e  i n  t h e  t h i r t e e n t h  c e n t u r y  f o u n d  c o n t r a c t s  o f  t h i s  s o r t  t o  
b e  w i d e s p r e a d .  O n e  o f  t h e  b e s t  e x a m p l e s  w a s  e n t e r e d  i n  t h e  c o u r t  r o l l s  o f  o n e  
o f  t h e  m a n o r s  o f  R a m s e y  A b b e y  i n  t h e  y e a r  1 2 9 4 :

Elyas of Brickendon surrendered in full court one messuage and a half-yardland 
at rent in Cranfield, with a wood appurtaining thereto and with all its other 
appurtenances, and three acres of forland in the same, to the use of John, his 
son. . . . The aforesaid John will find for the same Elyas and Christiana his 
wife honorable sustenance in food and drink so long as they live, and they will 
dwell with the aforesaid John in lodging on the chief messuage. And if it chance 
(which God forbid) that quarrels and discords arise in time to come between the 
parties, so that they cannot dwell together peaceably in one house, the aforesaid 
John will find for the same Elyas and Christiana, or to whichever one of them 
lives the longer, six quarters of hard com at Michaelmas, namely three quarters 
of wheat, a quarter and a half of barley, a quarter and a half of beans and peas, 
and a quarter of oats. (Homans, 1941: 149)
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T h e  k e e n  e y e  o f  t h e  f a t h e r  f o r  h u m a n  c o n t i n g e n c i e s — d e f a u l t  r i s k  i n  t h e  m o d e m  
j a r g o n — a s  h e  p r e p a r e s  t o  t r a n s f e r  h i s  f a r m i n g  r i g h t s  t o  h i s  s o n  i n  r e t u r n  f o r  
c a r e  f o r  h i m s e l f  a n d  w i f e  d o e s  n o t  s p e a k  w e l l  f o r  h i s  f a i t h  i n  t h e  s o c i a l  c o m p a c t  
o f  t h e  a f f e c t i o n s  o f  h i s  s o n . ' “*

N o r  a r e  s u c h  e x c h a n g e s  p u r e l y  h i s t o r i c a l  p h e n o m e n a .  A n  a n a l y s i s  o f  
i n h e r i t a n c e  b e h a v i o r  b y  S u s s m a n ,  C a t e s ,  a n d  S m i t h  ( 1 9 7 0 ;  1 4 9 - 1 5 6 )  s u g g e s t s  
t h a t  a  m a j o r  r e a s o n  f o r  i n e q u a l i t y  o f  b e q u e s t s  a m o n g  c h i l d r e n  i s  t h e  p r a c t i c e  
o f  i m p l i c i t  m a i n t e n a n c e  p a y m e n t s ,  i n  w h i c h  o n e  c h i l d  p r o v i d e s  i n d e f i n i t e  s u p 
p o r t  t o  t h e  p a r e n t  i n  r e t u r n  f o r  a  p r o m i s e d  l u m p  s u m  i n h e r i t a n c e .  D i s c o r d  
a m o n g  s i b l i n g s  o v e r  s u c h  a  c o n t r a c t  m a y  o c c u r  i f  t h e  p a r e n t  d i e s  u n u s u a l l y  
e a r l y .  O u t s i d e  t h e  f a m i l y  m a n y  n u r s i n g  h o m e s  f o r  t h e  a g e d  a r e  o r g a n i z e d  o n  
a  l u m p  s u m  b a s i s .

I n t e r g e n e r a t i o n a l  c o n t r a c t s  m a y  b e  c o s t l y  t o  e n f o r c e ,  h o w e v e r ,  a n d  i n  
s o m e  c a s e s  e n f o r c e m e n t  m a y  n o t  b e  f e a s i b l e .  S h o u p  ( 1 9 6 6 )  f i n d s  t h a t  f e w  
o l d e r  p e r s o n s  t r a n s f e r  p h y s i c a l  w e a l t h  d u r i n g  l i f e ,  e v e n  t h o u g h  t a x e s  o n  g i f t s  
a r e  s u b s t a n t i a l l y  l e s s  t h a n  o n  b e q u e s t s . ' ^  H e  a t t r i b u t e s  t h i s  t o  a  d e s i r e  f o r  
p a r e n t a l  c o n t r o l ,  w i t h  p a r e n t s  i m p l i c i t l y  a s s u m i n g  t h a t  a n  a p p r o p r i a t e  s e r v i c e  
c o n t r a c t  i s  n o t  f e a s i b l e .  C o n t r a c t i n g  d i f f i c u l t i e s  a r e  b e l i e v e d  t o  b e  p a r t i c u l a r l y  
p r e v a l e n t  i n  t h e  f i n a n c i n g  o f  h u m a n  c a p i t a l .  T h e  e d u c a t i o n  o f  o n e ’ s  o f f s p r i n g  
h a s  o n e  u n d e s i r a b l e  p r o p e r t y  a s  a  p u r e  i n v e s t m e n t  a c t i v i t y  b y  t h e  a d u l t  g e n 
e r a t i o n :  l e g a l l y  e n f o r c e a b l e  r e p a y m e n t  i s  l i m i t e d .  S c h o o l i n g  a c t i v i t i e s  a r e  o p 
t i m a l l y  c a r r i e d  o u t  w h e n  t h e  i n d i v i d u a l  is  y o u n g ,  w h i c h  m a k e s  f o r m a l  c o n t r a c t i n g  
b e t w e e n  p a r e n t  a n d  c h i l d  d i f f i c u l t .  C o n t r a c t s  w i t h  t h e  v e r y  y o u n g  w o u l d  b e  
i n v a l i d ,  w h a t e v e r  t h e i r  n a t u r e .  E v e n  a m o n g  a d u l t s ,  s o c i a l  r e s t r i c t i o n s  a r e  i m 
p o s e d  o n  w o r k  o r  i n c o m e  c o n t r a c t s  o f  l o n g  d u r a t i o n .  A t  a  m o r e  p r a c t i c a l  l e v e l ,  
e d u c a t e d  y o u n g  p e o p l e  t e n d  t o  b e  q u i t e  m o b i l e  a n d  t h e r e f o r e  o f f e r  p o o r  c o l l a t e r a l .

T h e  s h a r e  o f  w e a l t h  i n v e s t e d  i n  h u m a n  c a p i t a l ,  w i t h  i t s  c o r r e s p o n d i n g  
l i m i t a t i o n  o n  i n t e r g e n e r a t i o n a l  c o n t r a c t i n g ,  h a s  e x p a n d e d  r a p i d l y  i n  t h i s  c e n 
t u r y .  I n  t h e  U n i t e d  S t a t e s  i n  1 9 0 0 ,  5 0 . 5  p e r c e n t  o f  t h e  p o p u l a t i o n  a g e d  5  t o  
1 9  y e a r s  o l d  w e r e  e n r o l l e d  i n  s c h o o l .  I n  1 9 7 0 ,  9 0 . 6  p e r c e n t  w e r e .  T h i s  r i s e  
w a s  n o  d o u b t  i n d u c e d  b y  t h e  e x p l o s i o n  o f  k n o w l e d g e  i n  t h i s  c e n t u r y  a n d  t h e  
i n c r e a s i n g  r e l a t i v e  i m p o r t a n c e  o f  h u m a n  c a p i t a l  i n  p r o d u c t i o n  p r o c e s s e s  
( A d a m s ,  1 9 8 0 ) .  A s  t h e  q u o t a t i o n  f r o m  G o o d e  a t  t h e  s t a r t  o f  t h i s  s e c t i o n  
s u g g e s t s ,  t h e  s h i f t  f r o m  a  p h y s i c a l - c a p i t a l - a n d - m a n u a l - l a b o r - b a s e d  e c o n o m y  
t o  a  h u m a n - c a p i t a l - b a s e d  e c o n o m y  m a y  h a v e  p r o f o u n d l y  a f f e c t e d  f a m i l y  c o n t r o l  
a n d  t h e  d i s t r i b u t i o n  o f  c o n s u m p t i o n  w i t h i n  t h e  f a m i l y .

S c h o o l  a t t e n d a n c e  o f  o f f s p r i n g  i s ,  o f  c o u r s e ,  a  c h o i c e  v a r i a b l e  f o r  t h e  
p a r e n t s .  W i t h  i n t e r g e n e r a t i o n a l  c o n t r a c t s  n o t  f e a s i b l e ,  a  d e c i s i o n  b y  t h e  a d u l t  
g e n e r a t i o n  t o  i n v e s t  f a m i l y  a s s e t s  i n  t h e  s c h o o l i n g  o f  t h e  y o u n g  c a r r i e s  w i t h  
i t  t h e  l o s s  o f  d i r e c t  c o n t r o l  o v e r  f a m i l y  a s s e t s  a n d  p e r h a p s  o f  c o n s u m p t i o n  
w h e n  a g e d .  T h e  a l t e r n a t i v e  o f  h o l d i n g  t h e  a s s e t  i n  p h y s i c a l  f o r m  p e n n i t s  t h e  
o l d  t o  r e t a i n  e f f e c t i v e  p r o p e r t y  r i g h t s  i n  t h e  a s s e t ,  b u t  o n l y  a t  a  p r i c e  i f  t h e  
r a t e  o f  r e t u r n  o n  h u m a n  i n v e s t m e n t s  i s  r e l a t i v e l y  h i g h .  T h e  o l d e r  g e n e r a t i o n ,  
i n  m a k i n g  t h e  d e c i s i o n  w h e t h e r  t o  i n v e s t  i n  t h e i r  o f f s p r i n g ' s  e d u c a t i o n ,  f a c e

-j;
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a  t r a d e - o f f  b e t w e e n  h i g h  t o t a l  f a m i l y  i n c o m e  a n d  a  le s s  a t t r a c t i v e  d i s t r i b u t i o n  
o f  s u b s e q u e n t  c o n s u m p t i o n  w i t h i n  t h e  f a m i l y .

T h e  j o i n t  d e t e r m i n a t i o n  o f  o f f s p r i n g  s c h o o l i n g  a n d  s u b s e q u e n t  t o t a l  f a m 
i l y  i n c o m e  a n d  i n t e r g e n e r a t i o n a l  c o n s u m p t i o n  s h a r e s  i s  e x p l o r e d  i n  P a r s o n s  
( 1 9 8 3 )  u n d e r  t h e  a s s u m p t i o n  t h a t  i n t e r g e n e r a t i o n a l  c o n t r a c t s  a r e  i n f e a s i b l e .  I n  
t h e  w e a l t h  m o d e l  d e v e l o p e d  t h e r e ,  a  s u f f i c i e n t l y  h i g h  r a t e  o f  r e t u r n  t o  s c h o o l i n g  
w i l l  l e a d  t o  a  s c h o o l i n g  c h o i c e  t h a t  i s  t h e  j o i n t  f a m i l y  i n c o m e  m a x i m u m ,  w i t h  
t h e  t o t a l  f a m i l y  w e a l t h  e f f e c t  o u t w e i g h i n g  t h e  a d v e r s e  c o n s u m p t i o n  s h a r e  e f f e c t  
i n  t h e  p a r e n t s ’  v i e w .  T h e  h i g h e r  t h e  l e v e l  o f  f a m i l y  a l t r u i s m ,  t h e  l o w e r  t h e  
r a t e  o f  r e t u r n  n e c e s s a r y  t o  s e c u r e  t h e  j o i n t  f a m i l y  i n c o m e  m a x i m i z i n g  l e v e l  o f  
s c h o o l i n g .  T h e  s c h o o l i n g  c h o i c e  w i l l  a l s o  b e  a f f e c t e d  b y  t h e  d e g r e e  o f  a l t r u i s m  
t h a t  b i n d s  t h e  f a m i l y  s i n c e  g r e a t e r  f a m i l y  a l t r u i s m  i n c r e a s e s  t h e  l i k e l i h o o d  t h a t  
c h i l d r e n  w i l l  t r a n s f e r  w e a l t h  t o  t h e  p a r e n t s  i n  t h e  f u t u r e  a n d  m a k e s  t h e  p a r e n t s  
le s s  u n h a p p y  w i t h  a n y  a d v e r s e  c o n s u m p t i o n  s h i f t  t h a t  d o e s  o c c u r . A n  e m 
p i r i c a l  p a p e r  b y  G o l d i n  a n d  P a r s o n s  ( 1 9 8 3 )  s u g g e s t s ,  h o w e v e r ,  t h a t  a t  l e a s t  
a m o n g  o n e  g r o u p  o f  f a m i l i e s ,  w o r k i n g - c l a s s  f a m i l i e s  i n  t h e  U n i t e d  S t a t e s  i n  
1 8 9 0 ,  t h e  e x t e n t  o f  p a r e n t a l  a l t r u i s m  w a s  r e l a t i v e l y  s m a l l .  T h e  e s t a b l i s h e d  l e v e l  
o f  a l t r u i s m  s u g g e s t s  t h a t  t h e  p a r e n t a l  v i e w  o f  t h e  r e t u r n s  t o  s c h o o l i n g  m a y  b e  
a  g r e a t  d e a l  l e s s  t h a n  t h e  o f f s p r i n g ’ s  v i e w  ( o r  t h a t  t r a d i t i o n a l l y  m e a s u r e d  b y  
h u m a n  c a p i t a l  e c o n o m i s t s )  b e c a u s e  o f  t h e  a d v e r s e  c o n s u m p t i o n  s h a r e  e f f e c t  
i n d u c e d  b y  t h e  i n t e r g e n e r a t i o n a l  r e a l l o c a t i o n  o f  p r o p e r t y  r i g h t s . ' ' '

T h e  p o s s i b i l i t y  o f  c o n t r o l  o s c i l l a t i n g  b e t w e e n  t h e  a d u l t  a n d  a g e d  g e n 
e r a t i o n s  o v e r  t i m e  m a y  a r i s e  i n  t h e  m o d e l  o u t l i n e d  h e r e .  T h e  d i s c u s s i o n  h a s  
b e e n  l i m i t e d  t o  t h e  c o n f l i c t  f o r  c o n t r o l  b e t w e e n  t h e  a d u l t  g e n e r a t i o n  a n d  t h e  
a g e d  s i n c e  t h e  y o u n g  g e n e r a t i o n  i s  a s s u m e d  t o  b e  i n s u f f i c i e n t l y  m a t u r e  p h y s 
i c a l l y  a n d  e m o t i o n a l l y  t o  b i d  f o r - c o n t r o l  o f  t h e  f a m i l y .  T h e  a g e d  m a y  t r a n s f e r  
r e s o u r c e s  d i r e c t l y  t o  t h e  y o u n g  f o r  e d u c a t i o n  ( t h e r e b y  e l i m i n a t i n g  t h e  p o s s i b i l i t y  
o f  t h e  c u r r e n t  a d u l t  g e n e r a t i o n  e v e r  c o n t r o l l i n g  f a m i l y  a s s e t s )  i f  t h e  a g e d  c a r e  
o n l y  a b o u t  m a x i m i z i n g  a g g r e g a t e  f a m i l y  i n c o m e  i n  t h e  n e x t  p e r i o d .  T h e  d i s 
t r i b u t i o n  o f  f a m i l y  c o n s u m p t i o n  w i l l  n o t  d i r e c t l y  c o n c e r n  t h e m  s i n c e  t h e y  
t h e m s e l v e s  w i l l  b e  d e a d .  I n  t h e  n e x t  g e n e r a t i o n ,  h o w e v e r ,  t h e  f a m i l y  a s s e t s  
w o u l d  b e  c o n t r o l l e d  b y  t h e  a d u l t  p o p u l a t i o n  i n  w h o m  t h e  a g e d  h a d  p r e v i o u s l y  
i n v e s t e d  a n d  t h e y  w i l l  b e  d i r e c t l y  i n t e r e s t e d  i n  c o n s u m p t i o n  s h a r e s  i n  t h e  n e x t  
p e r i o d .  A s  a  r e s u l t  t h e y  m a y  c h o o s e  t o  i n v e s t  d i s p r o p o r t i o n a t e l y  i n  c o n t r o l l a b l e  
p h y s i c a l  a s s e t s  u n t i l  t h e y  t h e m s e l v e s  a r e  a g e d ,  a t  w h i c h  t i m e  t h e y  m a y  i n v e s t  
i n  s c h o o l i n g  f o r  t h e i r  g r a n d c h i l d r e n .

Conclusion
T h e  r e c o g n i t i o n  t h a t  i n t e r g e n e r a t i o n a l  t r a n s f e r s  i n v o l v e  a  c o m p l e x  m i x t u r e  o f  
g i f t s  a n d  e x c h a n g e s ,  i n d u c e d  b y  b o t h  a l t r u i s m  a n d  s e l f - i n t e r e s t ,  s u g g e s t s  t h a t  
a  v a r i e t y  o f  e c o n o m i c  a n d  f a m i l y  m o d e l s  m a y  b e  f r u i t f u l l y  r e c a s t .  M a c r o -  
e c o n o m i c  m o d e l s  b a s e d  o n  u n i d i r e c t i o n a l  i n t e r g e n e r a t i o n a l  c o n c e p t s — f o r  e x 
a m p l e ,  B a r r o ’ s  n e u t r a l i t y  o f  g o v e r n m e n t  d e b t  a r g u m e n t — m a y  b e  u s e f u l l y
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so On the Economics of Intergenerational Control
r e c o n s i d e r e d  i n  a  b r o a d e r  f r a m e w o r k .  T h e  s i m p l e s t  s o r t s  o f  d y n a m i c  i n t e r 
g e n e r a t i o n a l  m o d e l s  o f  e d u c a t i o n  a n d  f e r t i l i t y  ( R a z i n  a n d  B e n - Z i o n ,  1 9 7 5 ;  
B e c k e r  a n d  T o m e s ,  1 9 7 9 )  a l s o  a s s u m e  a  u n i d i m e n s i o n a l  f l o w  o f  r e s o u r c e s  
f r o m  t h e  o l d  t o  t h e  y o u n g .  P e n s i o n  m o d e l s  o f  f e r t i l i t y  ( N e h e r ,  1 9 7 1 )  a s s u m e  
r a t h e r  t h e  o p p o s i t e .  O b v i o u s l y  i n t e g r a t i o n  o f  t h e s e  m o d e l s  i s  n e e d e d .  G o l d i n  
a n d  P a r s o n s  ( 1 9 8 3 )  h a v e  u n d e r t a k e n  a n  e m p i r i c a l  s t u d y  o f  s c h o o l i n g  a n d  c h i l d  
l a b o r  a m o n g  w o r k i n g - c l a s s  f a m i l i e s  i n  t h e  U n i t e d  S t a t e s  i n  1 8 9 0  t h a t  a t t e m p t s  
t o  i n c o r p o r a t e  b o t h  p a r e n t a l  a l t r u i s m  a n d  s e l f - i n t e r e s t  i n t o  t h e  a n a l y s i s .  M u c h  
m o r e  r e m a i n s  t o  b e  d o n e .

T h e  m o d e l s  d i s c u s s e d  i n  t h i s  a r t i c l e  a l s o  p o i n t  t h e  w a y  t o  a  m o r e  c o m p l e t e  
a n a l y s i s  o f  t h e  s y s t e m  o f  f a m i l y ,  g o v e r n m e n t ,  a n d  m a r k e t .  T h e  m a j o r  e x p a n s i o n  
o f  k n o w l e d g e  i n  t h e  t w e n t i e t h  c e n t u r y  i n  t h e  U n i t e d  S t a t e s  a n d  e l s e w h e r e  n o  
d o u b t  i n d u c e d  t h e  m a s s i v e  e x p a n s i o n  i n  s c h o o l i n g  a s  p a r e n t s  a l t r u i s t i c a l l y  
i n v e s t e d  i n  t h e  h u m a n  c a p i t a l  o f  t h e i r  o f f s p r i n g .  I t  i s  l i k e l y ,  h o w e v e r ,  t h a t  t h i s  
s h i f t  i n  f a m i l y  a s s e t  p o s i t i o n  m a d e  c h i l d r e n  a  l e s s  a t t r a c t i v e  p e n s i o n  i n s t r u m e n t ,  
w h i c h  i n  t u r n  p l a u s i b l y  r e d u c e d  t h e  d e m a n d  f o r  c h i l d r e n  a n d  a t  t h e  s a m e  t i m e  
i n c r e a s e d  t h e  d e m a n d  f o r  g o v e r n m e n t  o l d  a g e  S o c i a l  S e c u r i t y .  T h e  l o n g - r u n  
“ c r i s i s ”  i n  S o c i a l  S e c u r i t y  f i n a n c i n g — t h e  g r o w i n g  p r o p o r t i o n  o f  a g e d  t o  y o u n g  
w o r k e r s  c o m b i n e d  w i t h  g e n e r o u s  t r a n s f e r s  t o  t h e  a g e d — m a y  n o t  b e  h a p p e n 
s t a n c e  b u t  r a t h e r  i n t e r n a l  t o  t h e  s y s t e m ,  t h e  s y s t e m a t i c  e v o l u t i o n  o f  a l t r u i s m  
a n d  s e l f - i n t e r e s t  i n  a  h u m a n - c a p i t a l - b a s e d  e c o n o m y .

Notes
T. W. Schultz, Yoram Weiss, and Victor Fuchs 
provided valuable comments on earlier drafts 
of this papter.

1 Research on intrafamily allocation sys
tems has increased substantially in the last dec
ade. Becker (1974) and Ben-Porath (1980) 
provide some general considerations of family 
processes. Ishikawa (1975), Becker and Tomes 
(1976, 1979), Adams (1980a), Tomes (1981), 
and Sheshinski and Weiss (1982) have con
tributed importantly to our understanding of 
the intergenerational allocation process. Among 
contributions in other disciplines in the same 
spirit as the present paper are Goode (1963) 
and a number of contributions in Laslett (1972).

2 The interaction between wealth allo
cation and family fertility choice is considered 
in Razin and Ben-Zion (1975), Caldwell (1976, 
1980), and Willis (1981). Barro( 1974) pointed 
out the crucial importance of the family allo
cation process in macroeconomic behavior.

3 Saniuelson (1956) has noted that groups, 
even the family, will not behave as a consistent 
consumption unit except under severe as

sumptions. Becker (1974), however, has made 
the important point that these assumptions are 
not as severe as one would first think in the 
case of the family. For the analysis below, 
however, the independent choice agents within 
the family become a critical feature. See also 
Nerlove (1974). For applications of game the
ory to family decision-making, see the inter
esting work by Manser and Brown (1980) and 
McElroy and Homey (1978).

4 This paper.focuses purely on the inter
action between parents, considered as a unit, 
and children, an interaction suggested for study 
by T. W. Schultz (1973). For the interaction 
between parents see Becker (1973), Parsons 
(1980), Manser and Brown (1980), and 
McElroy and Homey (1978).

5 Adams (1980b) estimates the magni
tude of the relative growth of human capital 
in the United States in the twentieth century.

6 The model is described verbally. A for
mal derivation can be found in Parsons (1983).

7 Each generation is assumed to have a 
log linear utility function with own consump-
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tion and the other’s utility as arguments; for
mally U = C¡V̂  and V = C¡LT where U is the 
aged’s utility index, V that of the adult gen
eration. Denoting the aged’s share of total fam
ily income as k-̂, the aged will be the family 
head if > 1/(1 -I- 7), the adult generation 
will be the head if < 7/(1 -I- 7), and the 
two generations will be independent (with con
sumption shares equal to income shares) if 7/ 
(1 -I- 7) =s ¿2 =s 1/(1 -f 7). The relationships 
described in the text are outcomes of the formal 
model (Parsons, 1983).

8 Each generation is assumed to have a 
log linear utility function with offspring ser
vices (5) as an additional argument; formally 
U = CtSfY” and V = C[̂ ,Lr. A Nash bar
gaining process is assumed with the threat point 
determined by the pure altruistic allocation. 
The Nash bargaining solution is the only out
come that meets a set of four plausible axioms 
(criteria), including Pareto optimality, sym
metry, invariance with respect to utility func
tions, and independence of irrelevant alterna
tives (Luce and Raiffa, 1957: 124-143). 
Independence between the generations will not 
occur in this economy, although an interval of 
exchange (with no family head) will exist within 
which resource ownership variation will alter 
intergenerational consumption. The variation 
in consumption will not be dollar for dollar 
with variation in income but will depend on 
the relative importance of consumption goods 
and child services in the utility structure, that 
is, on the magnitude of a and [3. Again, a 
formal statement of the model can be found in 
Parsons (1983).

9 Goode (1963) extends this hypothesis to 
include parental control of jobs as wel 1 as phys
ical and human assets, an extension he feels 
applies usefully to the Japanese in particular. 
Hammel (1972) argues that tax incentives may 
explain one well-documented instance in Eu
rope of truly large extended families, the Bal
kan Zadruga. Apparently major taxes were 
imposed per household rather than per adult.

10 Alchian and Demsetz (1972) provide a 
readily accessible account of the problems of
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shirking in the firm and the consequence of 
shirking on firm size.

11 See respectively Laslett (1972), An
derson (1972), Klapisch (1972), van der Woude 
(1972), and Pryor (1972).

12 Engels (1972; 136) moreover makes the 
interesting argument that laws and wealth are 
substitutes in the control by parents of their 
children’s marriage choice. He tu’gues that 
where parents transfer sufficient wealth to the 
child, laws on marriage age and parental con
sent are unnecessary. Only when parents have 
little property control does Engels expect par
ents to use laws.

13 Kotlikoff and Spivak (1981) present a 
forma) analysis of the family as an insurance 
organization.

14 See Demos (1970, particularly pp. 164- 
170) for similar observations from the Colonial 
American experience.

15 Adams (1979) makes the point that cer
tain assets with unrealized capital gains may 
be transferred more inexpensively at death than 
during life. This observation does not negate 
Shoup’s point as long as other assets without 
this tax advantage are also transferred by 
bequest.

16 The single-good economy is consid
ered in a two-period framework, with the con
trolling generation in the first generation 
choosing between two types of investments: 
physical assets, which yield no return or in
terest, and human capital investments in the 
young, which yield a positive return B - 1 > 
0. The joint wealth maximizing strategy for 
the family is to devote all resources to human 
capital. The older generation will, however, 
find it optimal to consider adverse second pe
riod consumption effects and will choose the 
joint wealth maximizing strategy if and only 
if 8 (l/y)'“’. Otherwise schooling choice
will be sensitive to the level of altruism; the 
share of assets devoted to schooling will be 7/ 
(1 + 7)-

17 Ishikawa (1975) considers this issue at 
length.
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The Relevance of the ‘Easterlin Hypothesis’ 
and the ‘New Home Economics’ to Fertility 

Movements in Great Britain*
JOHN ERMISCHt

The hypothesis that a family’s economic status relative to its aspirations (relative economic status) 
is an important determinant of its fertility behaviour has been developed and applied to the ex
planation of swings in American fertility by R. A. Easterlin.' Its apparent success in explaining 
the movements in American fertility has spawned a more rigorous econometric test of the hypo
thesis in the American context which has produced additional support for the hypothesis.̂  In addi
tion, the hypothesis has provided the basis for some demographic forecasting methods, one of 
which is being experimented with by the U.S. Census Bureau,̂  as well as mathematical models 
exploring the dynamic consequences of links between fertility and age structure.''While the theory 
has not been refuted in the American context, a recent application by Butz and Ward^ of a model 
derived from the ‘new home economics’ (pioneered by Becker and Mincer) strongly suggests 
that relative economic status is not the dominant factor in explaining fertility movements in the 
U.S.̂  Rather, both current men’s earnings and women’s wages operate independently in explaining 
movements in fertility, and in particular the decline in fertility is attributed to rising women’s 
wages. In this paper, we explore the relevance of both the Easterlin hypothesis and the hypotheses 
derived from the ‘new home economics’ to the 1955-75 fertility swing in Great Britain. Although 
Easterlin had already applied his hypothesis to the explanation of the recent fertility swing in 
England and Wales’ he used only one measure of relative economic status, ‘relative cohort size’

* I would like to thank David Eversley, Elizabeth Overton, Thomas Weiss and the editors for their helpful 
comments on an earlier draft of this paper, and Peter Davies for his computational assistance. This work was 
supported by a grant from the Anglo-German Foundation for the Study of Industrial Society, and is part of a 
larger study of the causes and implications of the recent decline in fertility in the U.K. and the Federal Republic 
of Germany. The views expressed in this paper are solely those of the author.

t J. Ermisch is a Research Fellow at the Policy Studies Institute, London.
' R. A. EasterUn, Population, Labor Force and Long Swings in Economic Growth (New York: National 

Bureau of Economic Research, 1968); ‘Towards a Socio-economic Theory of Fertility’ in S. J. Behrman, L. 
Corsa and R. Freedman (eds). Fertility and Family Plannings A World View (Ann Arbor: University of Michigan 
Press, 1959); ‘Relative Economic Status and the American Fertility Swing’ in E. B. Sheldon (ed.). Family Economic 
Behaviour: Problems and Prospects (Toronto and Philadelphia: Lippincott, 1973).

 ̂M. L. Wächter, ‘A Time Series Fertility Equation: The Potential for a Baby Boom in the 1980’s’, Inter
national Economic Review, 16 (October 1975), pp. 609-624.

^For a summary ol three different forecasting methods see R. D. Lee, ‘Demographic Forecasting and the 
Easterlin Hypothesis’, Population and Development Review, 2 (September/December 1976), pp. 459-468.

' For example, see R. D. Lee, ‘The Formal Dynamics of Controlled Population and the Echo, the Boom and 
the Bust’, Demography, 11 (November 1974), pp. 563-585; and P. A. Samuelson, ‘An Economist’s Non-linear 
Model of Self-Generated Fertility Waves’, Population Studies. 30 (July 1976), pp, 243-247.

’W. P. Butz and M. P. Ward, The Emergence of Countercyclical U.S. Fertility (Santa Monica, Cal.: Rand 
Monograph R-1605-NIH, June 1977).

‘The pioneering works of the ‘new home economics’ are: G. S. Becker, 'An Economic Analysis of Fer
tility’ in Universitics-National Bureau Committee for Economic Research, Demographic and Economic Change 
in Developed Countries (Princeton; Princeton University Press, 1960); J. .Mincer, ‘Market Prices, Opportunity 
Costs and Income Effects' in C. Christ et al. (eds). Measurement in Economics: Studies in Mathematical Econo
mics in Memory of Yehuda Grunfeld (Palo Alto, Cal.: Stanford University Press, 1963); and G. S. Becker, ‘A 
Theory of the Allocation of Time’, Economic Journal 75 (September 1965), pp. 493-517. An c.xplicit criticism 
of Easterlin’s hypothesis appears in A, Sweezy, ‘The Economic Explanation of Fertility Changes in the United 
States , Population Studies, 25 (July 1971), pp, 255-261; and Easterlin's reply is in ‘Relative Economic Status 
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(defined below). We shall first investigate the relation between British fertility movements and 
movements in other measures of relative economic status available for Great Britain, and then 
estimate the parameters of and test a model incorporating the basic hypotheses of the ‘new home 
economics’.

We find that we must reject the Easterlin hypothesis on the basis of the measures of relative 
economic status suggested by the work of Easterlin and Wächter. A variant of the Easterlin hypo
thesis suggested by Oppenheimer does receive some support from the available evidence, and the 
evidence provides strong support for the model of fertility behaviour derived from the ‘new 
home economics’, which emphasizes the distinction between the effects of changes in men’s and 
women’s real wages on fertility decisions. Fertility decline is attributed to rising women’s wages 
and employment opportunities through their direct effect on the opportunity cost of time and 
children among working wives, and through their effect on the labour force participation rate of 
married women of childbearing age. The test of this model and the estimates of its parameters are 
not definitive however, because of poor supporting data and problems of statistical estimation. 
We nevertheless conclude that both this model and the Oppenheimer variant of the Easterlin hypo
thesis, as well as other elements of a more comprehensive economic theory of fertility, point to 
a continuation of low fertility with the possibility of a secular decline, with fertility approaching 
some lower asymptote. Before proceeding to test the Easterlin hypothesis and the ‘new home 
economics’ model we briefly discuss each, as well as other elements of a more comprehensive 
theory of fertility.

Easterlin regards fertihty behaviour as the result of household choices in which the house
hold’s resources are weighed against preferences/aspirations which in turn are fonned through the 
experience of young adults (i.e. those of marrying and childbearing ages) in their parents’ house
holds and during their previous years in the labour force. To quote from Easterlin*:
The basic idea is that if young men~the potential breadwinners of households— find it easy to 
make enougli money to establish homes in the style desired by them and their actual or prospective 
brides then marriage and childbearing will be encouraged. On the other hand, if it is hard to earn 
enough to support the desired style of life, then the resulting economic stress will lead to defer
ment of marriage and, for those already married, to the use of contraceptive techniques to avoid 
childbearing, and perhaps also to the entry of wives into the labor market.
He postulates that the young generation’s conception of the ‘desired style of life’ is primarily 
formed by their experiences as adolescents and young adults in the households of their parents. 
There are, of course, other influences on the formation of their material aspirations but Easterlin 
suggests that adolescent experience is dominant. A comparison of this desired standard of life 
with the current earnings of young men is important for their reproductive behaviour: failure to 
earn enough to attain the desired standard triggers the Malthusian defence mechanisms: postpone
ment of marriage and contraception within marriage, and additionally entry by the wife into the 
labour force. The ‘Easterlin hypothesis’ is, therefore, the conjunction o[ two more basic hypotheses: 
that aspirations are primarily determined by adolescent experience and that fertility is a function 
of a young man’s earnings relative to his aspirations. Since the living standard during a young 
man’s adolescence in his parents’ household is mainly determined by his father’s income, Easterlin 
has employed the ratio of a young man’s income to that of his father as a measure of a young man’s 
earnings relative to aspirations, or ‘relative economic status’. Changes in relative economic status 
thus depend upon changes in the real wage and employment experience of the son relative to that 
of the father.

While accepting Easterhn’s basic hypotheses Oppenheimer^ has rejected his suggested measure
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of the desired standard of living on two counts. First, for any given level of family income, the 
actual standard of living in adolescence will depend upon the number of siblings in his parents’ 
household, especially the number in the expensive adolescent years. Thus, relative economic status 
will depend on the size of the family in which a young adult grew up, as well as on his father’s 
income. Secondly, and most important, if the mother is in gainful employment, her contribution 
to family income will also contribute to her family’s actual standard of living and to the desired 
standard of living of her children. These two influences on the children’s desired standard of 
living are in fact likely to be linked; families with a number of adolescent children may face a 
financial squeeze fif the husband’s earnings are not high enough) because of the high costs of 
adolescent cltildren, and a practical response would be for the mother to enter the labour force. 
This phenomenon has been labelled the ‘second life-cycle squeeze’ by Oppenheimer,'® and it is 
clear that a succession of large birth cohorts is likely to intensify the second life-cycle squeeze 
some 12 to 17 years later. In sum, Oppenheimer correctly argues that a better measure of relative 
economic status in Easterlin’s basic hypotheses would be the ratio of the earnings of young men to 
total family income (including the mother’s contribution) of their parents during their adolescence, 
net of ‘essential child-care expenditures’."

The major alternative explanation of fertility movements comes from the model of household 
decision-making which forms the core of the ‘new home economics’, especially the model by 
Willis''' and its application by Butz and Ward.'̂  We describe this model in greater detail below; 
briefly it considers that fertility responses to changes in men’s earnings and women’s wages are dif
ferent in families with and without employed wives, and that the probability that a married woman 
of childbearing age w-iil enter paid employment is a function both of her husband’s earnings and of 
her own earning capacity. In particular, the opportunity costs of time of children rise for working 
wives as women’s wages increase, and, for any given level of men’s incomes, this induces them to 
have fewer children and space them more closely. The opportunity cost of time of women not 
in employment is unaffected by increases in women’s wages, but their expanding earning capacities 
induce a greater proportion of women of childbearing age to enter employment, thus increasing 
the proportion of families whose fertility is negatively affected by rising women’s wages and 
enhancing their negative impact upon aggregate fertility. Potential earnings of women have increased 
as the educational level of women has risen, in addition to the general rise in real wages. Also 
changes in the industrial and occupational structure have combined with slow growth in the male 
labour force, the wage differential between men and women and changes in social attitudes toward 
women working outside the home, to expand employment opportunities for women, especially for 
part-time employment.'“’ Given the social division of labour within the family, this increase in the
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'“Valerie K. Oppenheimer, ‘The Life Cycle Squeeze: The interaction of Men’s Occupational and Family 
Life Cycles’, Demography, 11 (May 1974), pp. 227-245.

" ‘Essential’ expenditures are computed using the U.S. Bureau of Labor Statistics equivalence scales in 
Valerie K. Oppenheimer, ‘The Life Cycle Squeeze . . . ’, he. cit. in footnote 10, and estimates of the ‘cost of 
children’ developed by Epenshade are used in Valerie K. Oppenheimer, ‘The Easterhn Hypothesis: Another 
Aspect of the Echo to Consider,’ /oc. cit. in footnote 9.

R. J. Willis, 'A New Approach to the Economic Theory of Fertihty', Journal of Political Economy, 81 
(March/April 1973), pp. S14-S69.

'“op. cit. in footnote 5.
83 per cent of the increase in the number of economically active married women during 1961-71 in Great 

Britain- consisted of part-time w'orkers, and at least three-<iuarters of the increase in the number of part-time 
women workers is attributable to an increased use of part-timers w ithin industries; tlie expansion of the service
industries is responsible for the remamder of the increase. The shifting industrial structure was responsible for 
a substantial pan of the general increase in the employment of women between 1961 and 1971, but the substi
tution of women for men and changes in the occupational mix within industries made up a large part of the 
increase in female employment in the clerical occupations. See J. F. Ermisch, The Interaction of Economic 
Change. Demographic Change and Labour Force Participation in the Evolution of the British Labour Force. 
Centre for Studies in Social Policy Working Paper (London, 1 978).
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earning capacities of women has had an increasingly greater negative impact upon aggregate 
fertility.'*

Another potentially important influence on fertility is the cost of contraception, including 
subjective (psychic) costs, search costs and monetary outlays. Effective, easy-to-use contraceptive 
methods became more easily available throughout the post-war period and knowledge of these 
methods became more widespread. The introduction of new methods such as the lUD and the 
pill reduced the psychic costs of contraception thus encouraging its use; diffusion of knowledge 
reduced search costs, as did the spread of family planning clinics and other sources of contracep
tives; and their distribution through family planning clinics and the National Health Service re
duced money cost. But while the cost of contraception has fallen throughout the post-war period 
the timing of the fall has varied between 1955 and 1975.

The only other influence on fertility movements which is considered below is the cost and 
availability of housing. This selection of factors other than relative economic status which influence 
fertility is not exhaustive, but I believe it to include the major competing influences.

Later in the paper those factors which can readily be measured over time are brought to
gether in a multivariate statistical model, but since Easterlin implies an especially large and stable 
elasticity of fertility with respect to relative economic status, and regards it as the dominant 
influence on fertility movements, we shall initially test this hypothesis.

In Easterlin and Condran’s brief analysis of the recent fertility swing in England and Wales’* 
‘relative cohort size’, defined as the ratio of men aged 35-64 to those aged 15-34, is used as a 
proxy for relative economic status. Relative cohort size is considered an important determinant 
of the relative affluence of young persons since it is plausible that a substantial increase in the 
size of a cohort in the labour force relative to earlier cohorts, will affect its competitive position 
in the labour market adversely. As a result, the income of members of the cohort will be relatively 
lower at each age than that of members of earlier cohorts, most significantly, their fathers’. The 
opposite is, of course, true for relatively smaller cohorts. Because different age groups within the 
labour force are not perfect substitutes for one another large (small) cohorts may have lower 
(higher) earnings than normal. Cohort size may also affect the whole process of human capital 
foimation (including parental time inputs and formal education) and thereby eventually affect 
income.’̂ Aggregate level studies of U.S. experience since the Second World War support this 
suggestion of a negative influence of cohort size on relative earnings.’® Since the size of the cohort 
of young men is included in the denominator of the measure, this suggests that fertility and 
relative cohort size should be directly related. Figure 1 shows a fairly high positive correlation 
between relative cohort size and total fertility rate, although the decline in the former leads that of 
the latter by three years. Such a lag in response is not implausible, hence this evidence by itself

” Some may argue that the true opportunity cost of a child is not related to the value of the wife’s time, but 
rather the cost of cliild care: this could be zero if there is an elderly relative about, or free day nurseries. This 
would be acceptable if people view such child care as a good substitute for mother’s care, but I would contend 
that most people view it as an inferior substitute. Even if such child care were viewed as a good substitute, a 
higher wage for a working mother will, through a ‘pure income effect,’ raise the desired level of child-care quality 
and therefore produce a demand for better quality and more costly child-care services (e.g. a nanny is substituted 
for group care), and consequently the opportunity cost of children increases with women’s wages among working 
mothers. Furthermore, the cost of child-care services outside the home (relative to other goods) wilJ rise with 
teal wages since it is a labour-intensive activity characterized by slow labour productivity growth.

op. cit. in footnote 7.
See, for example, S. P. Dresch, ‘Demography, Technology and Higher Education: Toward a Formal Model 

of Educational Adaptation’, yournc/ of Political Economy, 83 (June 1975), pp. 535-570, and R. B. Freeman, 
The Llt'cct of the Increased Relative Supply of College Graduates on Skill Differences and Employment Oppor
tunities’, Harvard Institute of Economic Research Discussion Paper 485 (1976) for an analysis of the effect of 
cohort size on the returns from college education in the U.S. and the feedback effect on enrolment.

R. D. Lee, ‘Fertility. Age Structure and Income in the United States, 1947 to 1974’, Paper presented at the 
Third World Congress of the Econometric Society (Toronto, 1975), and H. H, Winsborough, 'Age, Period, Cohort 
and Education Effects on Earnings by Race’, in K. laind and S. Spilerman (eds). Social Indicator Models (New 
York: Russell Sage Foundation, 1 975).
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Figure 1. Relative cohort size and fertility (England and Wales). Source: S. E. Overton, Changes in Fertility in 
England and Wales', Centre for Studies in Social Policy Working Paper (London, 1977).

would provide considerable support for the Easterlin hypothesis. Nonetheless, in the context 
of the evidence presented below it is somewhat less convincing, and Easterlin and Condran admit 
that the co-variation of fertility and age structure may be purely coincidental.’’

The strength of the relation between fertility and relative cohort size depends upon the 
stability and size of two parameters: one relating cohort size to relative income and the other 
relating relative income to fertility; to the best of my knowledge no direct evidence exists in Great 
Britain regarding the former parameter, and differences in the institutional structure of the labour 
market between the U.S. and Britain make it inadvisable to apply U.S. figures to Britain. Further
more, since the effect of cohort size on the incomes of its members also depends on the level of 
aggregate demand this parameter may well be unstable. As regards the second parameter, we now 
consider some direct evidence relating to its size and stability.

Since we initially test Easterhn’s hypothesis rather than the variant suggested by Oppenheimer, 
we shall consider measures of relative economic status similar to those used by Easterlin.̂ '’ The 
first of these is a ‘relative wage’. Since hours worked by the husband and the extent of the wife’s 
gainful employment are both a function of the husband’s real wage the latter is a better measure of 
the resources influencing family decisions than either actual family income or husband’s earnings, 
both of which are endogenous variables resulting from household choice.̂ ’ We therefore use the 
time series of ‘expected men’s real wages’. This series is obtained by deflating the money wage 
by the retail price index and adjusting it by multiplying it by the probability of employment 
(equal to the complement of the male unemployment rate).̂  ̂The time series of ‘expected male 
real wages’ (1V() is then used to construct a series of the ratio of‘son’s wages’ to a hypothetical 
‘father’s wage’. When discussing the fertility of married women aged 20-24 (who produce about 
one-third of all births) their husbands tend to be between 22 and 26 years old and will, therefore 
have been working for about seven years; more than 50 per cent are in a manual occupation and 
they will have left the parental home for about five years.The ‘son’s wage’ in year t is, therefore, 

” op. cit. in footnote 7, p. 148.
Relative Economic Status and the American Fertility Swing,’ op. cit. in footnote 1.

’’ Furthermore, husband’s earnings would also include overtime, and overtime earnings are more of a tran
sitory phenomenon reflecting fluctuations in the economy. Fertility decisions are more likely to be based upon 
‘full’ or permanent income and therefore would be little influenced by any changes in husband’s earnings which 
are transitory. Utilization of the husband’s real wage as the income variable would implicitly a.ssume a standard 
workweek.

See Appendix for sources.
” See Population Trends for the average marriage ages of men and women and the 1971 Census Economic 

Activity Tables, Vol. IV, Table 29 for the social class distribution bv ace.
ifte.
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Table 1. Measures of relative economic status*

Year

Wächter definition Easterlin definition
Relative wage 
before taxf

Relative wage 
after direct tax

‘Son’s’ real wage relative 
to ‘father’s’

1955 1.07
1956 1.13 1.08
1957 1.12 1.09
1958 1.12 1.11
1959 1.13 1.11
1960 1.16 1.12
1961 1.17 1.13
1962 1.16 1.14
1963 1.15 1.15
1964 1.17 1.16
1965 1.18 1.17
1966 1.18 1.19
1967 1.16 1.20
1968 1.15 1.19
1969 1.13 1.19
1970 1.17 1.19
1971 1.20 1.14 1.19
1972 1.22 1,22 1.20
1973 1,24 1.23 1.20
1974 1,21 1.21
1975 1.23

*See text tor definitions and Appendix for sources. 
jThree-year-centred moving average

defined as the average of for the seven previous years, and the ‘father’s wage’ is defined as the 
average of JV, for the ten years preceding r— 5. The ratio is the ‘relative wage’ and is shown in Table 
1 for the period 1955-75. As is shown in Figure 2, this relative wage did not fall at any time 
between 1955 and 1975 whereas the fertility rate of married women aged 20-24 rose until 1964 
and then declined, contrary to what would be expected from the Easterlin hypothesis. We have 
not been able to find age-related wage data as Easterlin did for the whole period 1955 to 1975.̂ '* 
Nevertheless, after 1970 relative wages moved in the opposite direction from fertility, and during 
this period median hourly earnings of young men relative to older men were improving for manual 
and non-manual workers ahke wtrile there was a shift towards non-manual occupations in which 
the increase in the relative wages of young men was greatest (see Table 2). Althouglr average weekly 
earnings of young men fell slightly relative to those of older men in the manual occupations there 
was a large increase in the relative average weekly earnings of young men in the non-manual 
occupations. This is, of course, not the same as a son/father relative wage, but the figures do not 
suggest a substantial deterioration of the relative wages of young adults after 1970.

As an alternative we consider a measure of relative economic status employed by Wächter 
in his time series fertility equation, as well as other research on labour force participation.̂  
Wächter notes that the lag structure implied by the Easterlin hypothesis would appear to be both 
flat and long; he, therefore, assumes a simple ten-year moving average for determining ‘desired 
living standard’. We use the time series of ‘expected men’s real wages’ defined earlier as our measure 
of family resources for the reasons given, and apply the ten-year moving average to that series to

X«V
O

‘Relative Economic Statu.s and the American Fertility Swing,’ op. cit. in footnote 1.
’’ M. L. Wächter, toc. cir. in lootnote 2: M. L. Wächter, ‘A Labor Supply Model for Secondary Worker.s’, 

Review oj Economics and Statistics. 84 (May 197 2), pp. 141-151, and ‘A New Approach to the Equilibrium 
Labor Votce', Economica. 41 (February 1974), pp. 35-51.
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Figure 2. Relative expected wage (Easteilin variant) and fertility. Source: Table 1 and S. E. Overton, op. cit. 
in F'igure 1.

Table 2. Relative earnings by age group: relative to males 40-49*

Median hourly earnings Average weekly earnings
Age group 1970 1974 1976 1970 1974 1976

Manual
21-24 0.895 0.917 0.912 0.886 0.900 0.876
25-29 0,965 0.989 0.978 0.971 0.989 0.958
30-39 1.009 1.014 1.013 1.021 1.027 1.016

Non-manual
21-24 0.624 0.634 0.641 0.565 0.578 0.605
25-29 0.812 0.830 0,827 0.738 0.773 0.776
30-39 0.978 0.982 0.974 0.928 0.937 0.942

Sources: 1970 New Earnings Survey, Tables 81 and 83; 1974 New Earnings Survey, Tables 124 and 126; 1976 
New Earnings Survey, Tables 124 and 126.

‘Full-time males, paid for a full week

generate a series for ‘desired standard of living’. The ratio of expected men’s real wages in year t 
to the computed desired standard of living in that year is defined as the relative wage. The move
ment of this index is shown in Table 1 and Figure 3. As Figure 3 indicates it rises with the total 
fertility rate, although there are substantial fluctuations between 1961 and 1964 not matched by 
fluctuations in fertihty, and relative wages continued to increase up to 1965-66, when the peak in 
fertihty was already over. There is, therefore, some general agreement with the Easterlin hypothesis 
up to 1969, but from 1970 onwards the relative wage shoots up while total fertility rate falls more 
rapidly than before, thus contradicting the hypothesis.

Are there any features of our statistics which can explain this conflict with the Easterlin 
hypothesis? Throughout, we have used wages before tax, but even if we had used the series for 
income.net of direct tax derived from the direct tax rate for a two-adult, non-pensioner household 
in the Family Expenditure Survey, we continue to find a substantial increase in the relative wage 
after 197! (see Table 1 and Figure 3). We have already seen (Table 2) that the available evidence

■‘Since the Family Expenditure Survey figures only take u.s hack to 1961 we can only define the relative, 
after-direct-ta.x wage from 1971 onwards. Implicit direct tax rates for other relevant types of households imply 
similar movements in the relative, aftcr-dircct-tax waac.
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Figure 3. Relative wage (Wächter variant) and fertility. Source: Table 1 and S. E. Overton, op. cit. in Figure 1.

does not suggest a deterioration in wages for young men relative to older men after 1970. While 
wages of manual workers, i.e. those employed in our analysis, have increased relatively to those of 
non-manual workers since 1971, the majority of young men are in manual occupations.̂ ’' It ap
pears, therefore, that there was a considerable increase in the relative wages of young men in Great 
Britain after 1969, which negates the Easterlin hypothesis. This result is consistent with the 
support for the Easterlin hypothesis provided by the U.S. experience since 1970^® in that real 
hourly earnings in manufacturing rose by almost 19 per cent between 1970 and 1975 in the U.K. 
and by only 3 per cent in the U.S. during this same period.''®

Easterlin also measured relative economic status in terms of the ‘son’s’ unemployment 
experience relative to that of his ‘father’.̂® When we construct measures of‘relative unemployment 
experience’ similar to Easterlin’s we find a steady deterioration in the ‘son’s’ unemployment 
situation relative to ‘father’s’ over the period 1955-75 (see Appendix Figure I), but these measures 
seem inappropriate in the British context, especially for the period 1955-65. After the Second 
World War, there was a strong government commitment to full employment. In consequence, 
unemployment rates stood at about one-fifth the level of the inter-war years, and unemployment 
rates of young men during 1955-65 were substantially lower than those their fathers had experi
enced. This strongly suggests an improvement in perceived relative economic status, rather than a 
deterioration. The movement over time of another measure of relative unemployment experience 
analogous to the Wächter measure of the relative wage used above also does not tally with the 
Easterlin hypothesis (see Appendix Figure II). Nonetheless, not much confidence should be

The New Earnings Survey indicates that the ratio of the mean gross hourly earnings of men aged 21 and 
over (working full time) in manual occupations to the mean gross hourly earnings of men aged 21 and over in 
non-manual occupations (working full time) increased from 0.63 in 1970 to 0.7 in 1975 (and fell back to 0.68 
in 1916): \ew Earnings Survey 19 76 Part A, Table 16.

R. A. Easterlin, 'The Conflict between Aspirations and Resources’, Population and Development Review. 
2 (September/December 1976), pp. 417-426.

.National Institute Economic Review (Novemlier 1972 and November 1976). Similar comparative results 
hold after adjusting wages for changes in unemployment rates to obtain' expected real hourly earnings in manu
facturing'.

“ 'Relative Economic Status and the American I'ertility Swing,' op. cit. in footnote 1.



attached to these results, because all these relative unemployment experience measures ‘make 
big things of small differences’ in unemployment rates from year to year. Until very recently 
post-war unemployment experience does not appear to have varied enough to affect longer-term 
expectations about employment and relative economic status.

The evidence summarized in Figures 2 and 3 leads us to reject the Easterlin hypothesis as 
formulated and applied by him. We now consider the evidence relating to Oppenheimer’s variant 
discussed earlier. Considering first the effect of the number of siblings, especially those close in 
age, upon the desired standard of living of young men we find that the adjustment to measures 
of relative economic status to allow for the impact of fertility echo effects on the standard of 
living of households in the ‘second life cycle squeeze’ suggested by Oppenheimer^' does not remove 
the contradiction between the evidence quoted earlier and the Easterlin hypothesis. The adjust
ment for the negative effect on the desired standard of living of the presence of a relatively larger 
number of adolescents in the ‘father’s household’ following the post-war baby boom at the time 
when the young adults making fertility decisions between 1970 and 1975 were adolescent enhances 
the increase in relative economic status observed in Great Britain after 1970. We must, however, 
also consider the mother’s response to the ‘second life-cycle squeeze’ and the effect of her gainful 
employment on her family’s standard of living and the desired standard of living of her children.

A substantial number of married women aged 35-54 entered the labour force during the 
early 1960s,possibly in response to a financial squeeze, as members of the large birth cohorts 
of 1946-49 reached adolescence. The earnings of these working mothers helped to set the desired 
standard of consumption for their then adolescent children, and the contribution of the mother to 
family income may have been large enough to offset the effect of the presence of the relatively 
large number of adolescents in the household. Therefore, since 1970 the increasing contribution 
of mothers to family incomes during the present generation’s adolescence tended to increase the 
standard of living desired by young couples. The wages of young men may, however, stUl have 
risen fast enough between 1970 and 1975 to have led to a rise in relative economic status as de
fined by Oppenheimer. These conflicting influences on relative economic status make it impossible 
to be certain about the direction of movement of relative economic status (as measured by the 
Oppenheimer variant) between 1970 and 1975, but it is clear that her variant does offer a chance 
of rescue for Easterlin’s basic hypotheses during the period when the evidence presented earlier 
suggested the discrepancy was strongest.

Consider Oppenheimer’s variant over the entire period 1955-75. The young adults primarily 
responsible for the fertility upswing (1955-64) had few siblings for they were survivors of the 
small birth cohorts of the 1930s, but their mothers were also less likely to be in the labour force 
than those of members of later cohorts. The net impact of these two factors upon the movement 
in the desired standard of living is uncertain, but it was probably small relative to that of father’s 
earnings. Movements in the ‘relative wage’ measures of Figures 2 and 3 are therefore likely to be 
a good index of movements in relative economic status during 1955-64. In addition to the increase 
in the ‘relative wage’ between 1955 and 1964 indicated in Figures 2 and 3 other evidence also 
suggests that relative economic status was increasing at that time. There were large increases in 
the proportions of young adults possessing certain qualifications between 1955 and 1964 and as 
there was an excess demand for quaUfied persons, their incomes increased.As shown in Table 3, 
the proportion of qualified persons reaching age 25 in 1952-56 was 25 per cent higher than among 
those reaching the same age in 1947-51 and the proportion in the subsequent cohort rose by a

’’ 'The Easterlin Hypothesis: Another Aspect of the Echo to Consider’, /oc, a'f. in footnote 9.
Between 1951 and 1966 over one million married women entered the labour force of England and Wales 

as a result of changes in labour force participation rates; two-thirds of these were between the ages of 35 and 54. 
Cf. J. F. Ennisch.op. cit. in footnote 14.

Tlie Advisory Council on Scientific Policy reported in 1961 that excess demand for qualified manpower 
was likely to exist until 1965. and the evidence seems to bear this out. Cf. A. J. Buxton. ‘Some Evidence on 
tlie Productivity of Qualified Manpower in Britain’, Bulletin of Economic Research. 29 (1977), pp. 61-68.

^ ¿ 3
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Table 3. Proportion qualified by cohort*

4i> /

(1)

Period

(2)
Per cent qualified of those who 

attained the age of 25 during the period
(3)

Increase over preceding cohort
Males and females Males only Males and females Males only

1967-71 12.1 13.8 1.0 1.1
1962-66 11.1 12.7 1.1 1.2
1957-61 10.0 11.5 1.2 1.1
1952-56 8.8 10.4 1.8 1.9
1947-51 7.0 8.5 1.1 1.3
1942-47 6.1 7.2 0.2 0.3
1937-41 5.9 6.9 0.7 0.9
1932-36 5.2 6.0 0.8 1.1
1927-31 4.4 4.9

Source: CSO, Qualified Manpower in Great Britain, Studies in Official Statistics No. 29, (HMSO, 1976), Table 4.
* Calculated from the age distribution of the 1971 stock of qualified manpower on the assumption that 

qualifications are attained by the age of 25 and no difference in mortality between qualified and non-qualificd.

further 1.2 percentage points, or 13 per cent. The increase in the labour force due to participation 
rate changes, and the relative shortage of male workers aged 20-44 also suggest a tight labour 
market and good employment opportunities for young men.^ The increase in the marriage rates of 
women aged 16-24 also provides indirect evidence of the relative affluence of young adults, and 
this increase contributed 18 per cent of the increase in legitimate births between 1955 and 1964.̂  ̂
The average hourly earnings of men under 21 years of age in manual o.’cupations, relative to those 
aged 2 1 and over gradually rose by nine per cent between 1955 and 1964.̂  ̂Unemployment among 
young men in these years was also much lower than that experienced by their fathers, and war-time 
rationing and shortages probably reduced their material aspirations. All of this strongly suggests a 
favourable labour market situation and increasing relative economic status for young adults 
between 1955 and 1964.

It appears that relative wages stagnated (Figure 2) or declined (Figure 3) between 1966 and 
1969. Moreover, the labour force participation rate of married women aged 35-54, and thus the 
average contribution of the mother to the family income during the children’s adolescence, increased 
throughout the 1950s, the period of adolescence of young adults who made fertility decisions 
during the second half of the 1960s. In consequence, the desired standard of living tended to 
increase independently of the ‘father’s’ real wage, and relative economic status appears to have 
fallen between 1966 and 1969. Whether it continued to decline after 1969 depends, as we noted 
earlier, upon whether the size of the increase of the mother’s contribution to family income during 
the period of adolescence of those young adults who made fertility decisions between 1970 and 
1975 was large enougli to offset the increase in the relative wage since 1970 (Figures 2 and 3) as 
well as the negative impact upon the desired standard of living (positive impact on relative econo
mic status) of the relatively large number of siblings of these young adults. There was, in fact, 
a considerable acceleration in the growth of labour force participation rates of married women 
aged 35-54 between 1961 and 1966̂ "' which suggests an accelerated increase in the mother’s

“ The number of working males aged 20-44 in England and Wales decreased by 1 75,000 due to demographic 
factors betw'ecn 1951 and 1955;cf. J. F. Errnisch.op. cit. in footnote 14.

S. Elizabeth Overton, Changes in PeniUty in England and Wales, Centre for Studies in Social Policy 
Working Paper (London 1977).

British Labour Statistics: Historical Abstract, Tables 47-49.
'̂ More married women aged 35-54 entered the labour force of England and Wales due to labour force parti

cipation rate changes between 1961 and 1966 (670,000) than during the entire decade 1951-61 (500,000). 
In 1951 the labour force participation rate of women aped 35-54 was 25.7 per cent; b\' 1961 it rose to 36.7 
per cent: and by 1966 it was 49.5 pet cent. See J. F. Ermisch, op. cit. in footnote 14.
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m a y  h a v e  b e e n  s u f f i c i e n t  t o  o f f s e t  t h e  i n c r e a s e  i n  r e l a t i v e  w a g e s  b e t w e e n  1 9 6 3  a n d  1 9 6 6 .  A g a i n ,  

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

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

u n a b l e  t o  r e f u t e  o r  c o n f i r m  O p p e n h e i m e r ’ s v a r i a n t  o f  t h e  E a s t c r l i n  h y p o t h e s i s ;  w l r i l e  i t  d o e s  

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

m a r r i e d  w o m e n ,  i t  i s  s t i l l  o p e n  t o  q u e s t i o n  w h e t h e r  r e l a t i v e  e c o n o m i c  s t a t u s ,  a s  d e f i n e d  b y  O p p e n 

h e i m e r ,  d i d  t u r n  d o w n  a f t e r  1 9 6 4  a n d  d e c l i n e  a f t e r  1 9 6 9  a s  E a s t e r l i n ’ s  b a s i c  h y p o t h e s e s  w o u l d  

r e q u i r e .  T h e s e  r e s u l t s  s u g g e s t  t h a t  t h o u g h  r e l a t i v e  e c o n o m i c  s t a t u s  m a y  n o t  b e  t h e  d o m i n a n t  

i n f l u e n c e  u p o n  f e r t i l i t y  s u g g e s t e d  b y  E a s t e r l i n ,  i t  m a y  y e t  b e  i m p o r t a n t  a m o n g  a  n u m b e r  o f  f a c t o r s  

i n f l u e n c i n g  f e r t i l i t y .

I t  i s  c l e a r  f r o m  t h e  f o r m u l a t i o n  o f  t h e  ‘n e w  h o m e  e c o n o m i c s ’ h o u s e h o l d  d e c i s i o n - m a k i n g  

m o d e l  b y  W i l l i s ^ ^  t h a t  t h e  o p p o r t u n i t y  c o s t  o f  t i m e  f o r  a  m a r r i e d  w o m a n  n o t  i n  g a i n f u l  e m p l o y 

m e n t  i s  i n d e p e n d e n t  o f  t h e  m a r k e t  r a t e  f o r  f e m a l e  l a b o u r  a n d  i s  a  p o s i t i v e  f u n c t i o n  o f  h e r  

h u s b a n d ’ s  i n c o m e .  F o r  m a r r i e d  w o m e n  i n  e m p l o y m e n t ,  h o w e v e r ,  t h e  o p p o r t u n i t y  c o s t  o f  t h e  

w i f e ’ s t i m e  i s  e q u a l  t o  t h e  w a g e  s h e  e a r n s ,  a n d  t h e  p r o b a b i l i t y  t h a t  a  m a r r i e d  w o m a n  o f  c h i l d b e a r i n g
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T a b l e  4 .  R e l a t i v e  u n e m p l o y m e n t  e x p e r i e n c e  o f  y o u n g  m e n  a g e d

2 0 - 2 9

Ju ly

Unemployed

Number
(000)

aged 20-29

Rate*
Relative to 

U.K . Rate**

1964 37 0.011 0.70
1965 33 0.010 0.73
1966 34 0.010 0.73
1967 83 0.022 0.85
1968 90 0.025 0.85
1969 89 0.024 0.82
1970 102 0.027 0.82
1971 156 0.04 1 0.91
1972 168 0.043 0.90
1973 105 0.027 0.82
1974 121 0.031 0.91

Sources; British Labour Statistics: Historical Abstract, Table 166; Yearbook 
¡970. Tables 147 and 128; Yearbook 1974, Tables 132 and 114.
Mid-year population estimates, OPCS.

* Number of unemployed divided by population: this estimate in increas
ingly biased downwards over time because o fthe decline in labour force activity 
rates, especially among men aged 20-24

** W holly unemployed rate ascomputed by the Department of Employment

The young adults making fertility decisions between 1963 and 1966 tended to have been born between 
1937 and 1943 and to have been adolescents in the 1 950s. .More than three quarters of tire 1951-61 increase in 
labour force participation rates among married women aged 35-54 appears to have occurred between 1951 and 
1956. Cf. J. 1-. hnnisch, op. cit. in footnote 14.

”  R. !■'. Willis, loc. cit. in footnote 12.
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a g e  w i l l  g o  o u t  t o  w o r k  i s  p r i m a r i l y  a  p o s i t i v e  f u n c t i o n  o f  t h e  w a g e  s h e  c o u l d  e a r n  i n  t h e  m a r k e t  

a n d  a  n e g a t i v e  f u n c t i o n  o f  h e r  h u s b a n d ’s  i n c o m e . H o l d i n g  t h e  e f f e c t s  o f  t h e  h u s b a n d ’ s i n c o m e  

o n  a  n o n - w o r k i n g  w i f e ’ s o p p o r t u n i t y  c o s t  o f  t i m e  a n d  t h e  p r o b a b i l i t y  o f  t h e  w i f e ’ s  l a b o u r  f o r c e  

p a r t i c i p a t i o n  c o n s t a n t ,  i t  i s  s u g g e s t e d  t h a t  a n  i n c r e a s e  i n  t h e  h u s b a n d ’ s i n c o m e  w i l l  i n c r e a s e  f e r t i l i t y  

w h i l e  a n  i n c r e a s e  i n  t h e  w i f e ’ s o p p o r t u n i t y  c o s t  o f  t i m e  i n c r e a s e s  t h e  c o s t  o f  c h i l d r e n  a n d  d e c r e a s e s  

f e r t i l i t y ,  s i n c e  t h e  c a r e  o f  y o u n g  c h i l d r e n  i s  r e l a t i v e l y  t i m e - i n t e n s i v e .  I t  f o l l o w s  t h a t ,  o t h e r  t h i n g s  

b e i n g  e q u a l ,  t h e  p o s i t i v e  e f f e c t  o f  t h e  h u s b a n d ’ s e a r n i n g s  u p o n  f e r t i l i t y  o f  n o n - w o r k i n g  w i v e s  w i l l  

b e  s m a l l e r  t h a n  t h a t  o f  w o r k i n g  w i v e s  ( b e c a u s e  f o r  t h e  f o r m e r  t h e  ‘p u r e  i n c o m e  e f f e c t ’ i s  p a r t i a l l y  

o f f s e t  b y  t h e  p o s i t i v e  e f f e c t  o f  h u s b a n d ’ s i n c o m e  u p o n  t h e  w i f e ’ s o p p o r t u n i t y  c o s t  o f  t i m e ) ,  a n d  

t h a t  o n l y  a m o n g  w o r k i n g  w i v e s  i s  t h e  w i f e ’ s o p p o r t u n i t y  c o s t  o f  t i m e  ( a n d  c h i l d r e n )  a f f e c t e d  b y  

c h a n g e s  i n  w o m e n ' s  w a g e s .  T h e  a g g r e g a t e  f e r t i l i t y  r e s p o n s e  t o  c h a n g e s  i n  b o t h  m e n ’ s a n d  ( e s p e c i a l l y )  

w o m e n ' s  w a g e s  w i l l ,  t h e r e f o r e ,  d e p e n d  u p o n  t h e  p r o p o r t i o n s  o f  m a r r i e d  w o m e n  o f  c l i i l d b e a r i n g  

a g e  i n  t h e  w o r k i n g  a n d  n o n - w o r k i n g  g r o u p s ,  a n d  t h e  f o r m e r  i s  i t s e l f  a  f u n c t i o n  o f  m e n ’ s a n d  

w o m e n ’ s w a g e  r a t e s  a n d  e m p l o y m e n t  o p p o r t u n i t i e s .

F r o m  F i g u r e  4  w e  s e e  t h a t  w o m e n ’ s r e a l  w a g e s  h a v e  r i s e n  t h r o u g h o u t  t h e  p o s t - w a r  p e r i o d ,  

a n d  m e n ’ s w a g e s  h a v e  m o v e d  r o u g h l y  in  s t e p  w i t h  t h e m  u n t i l  a f t e r  1 9 6 9  w h e n  t h e  r a t i o  o f  w o m e n ’ s 

t o  m e n ’ s w a g e  r a t e s  r o s e  s t e e p l y .  T h i s  r i s e  i n  w o m e n ’ s w a g e s  i n c r e a s e d  t h e  o p p o r t u n i t y  c o s t  o f  

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

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

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

w o m e n  o f  c h i l d b e a r i n g  a g e  w i t h  r e s p e c t  t o  w o m e n ’ s w a g e s  e x c e e d s  i n  a b s o l u t e  v a l u e  t h e  e l a s t i c i t y  

w i t h  r e s p e c t  t o  m e n ’ s e a r n in g s . " * '  I n  c o n s e q u e n c e ,  n o t  o n l y  d i d  t h i s  r i s e  i n  w o m e n ' s  w a g e s  h a v e  a  

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

g r o w i n g  p r o p o r t i o n  o f  m a r r i e d  w o m e n  o f  c h i l d b e a r i n g  a g e  w h o s e  o p p o r t u n i t y  c o s t  o f  t i m e  w a s

1950 1955 1960 1965lauo itjuu 1970
Figure 4. Women’s real wages. Source: see Appendix.

1975

'"’ Cross-section elasticity estimates for Britain in 1971 indicate a labour supply elasticity for young married 
women with respect to women's wages brger in absolute value than the elasticity with respect to husband's 
inconte, suggesting that an increase in labour force participation by young married women would be observed 
as real wages increase even if the ratio of the men’s to the women’s wage remained constant; cf. C. Greenhalgh, 
'A  Labour Supply I'unction Fo r Married Women in Great Britain,’ Economica, 44 (.August 1977), pp. 249-266. 

ibid.
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r a i s e d  b y  a n  i n c r e a s e  i n  t h e  w a g e  f o r  w o m e n .  T h i s  i n c r e a s e  i n  t h e  s i z e  o f  t h e  n e g a t i v e  e f f e c t  u p o n  

a g g r e g a t e  f e r t i l i t y  o f  i n c r e a s e s  i n  w o m e n ’ s r e a l  w a g e s  m a y  e x p l a i n  t h e  f e r t i l i t y  t u r n i n g  p o i n t .

I n  a n  e m p i r i c a l  a p p l i c a t i o n  o f  t h e  a b o v e  m o d e l  t o  U . S .  f e r t i l i t y  B u t z  a n d  W a r d ”  ̂ c o n s i d e r  t h e

r e s p o n s e  o f  a g g r e g a t e  f e r t i l i t y  t o  c h a n g e s  i n  m e n ’ s e a r n i n g s  a n d  w o m e n ’ s w a g e s  a s  a  w e i g h t e d  

a v e r a g e  o f  t h e  r e s p o n s e  o f  w o r k i n g  a n d  n o n - w o r k i n g  m a r r i e d  w o m e n  o f  c h i l d b e a r i n g  a g e ,  u s i n g  t h e  

p r o p o r t i o n  w o r k i n g  a n d  n o t  w o r k i n g  a s  w e i g h t s .  T h e y  t r e a t  t i r e  p r o p o r t i o n  o f  m a r r i e d  w o m e n  o f  

c h i l d b e a r i n g  a g e  w h o  w o r k  o u t s i d e  t h e  h o m e  a s  a n  e n d o g e n o u s  v a r i a b l e .  T h i s  m o d e l  f o l l o w s  t h e  

U . S .  f e r t i l i t y  s e r i e s  q u i t e  c l o s e l y  d u r i n g  t h e  p o s t - w a r  p e r i o d ,  a n d  i n  p a r t i c u l a r  s h o w s  t h a t  t h e  

f e r t i l i t y  d o w n t u r n  w a s  c a u s e d  b y  r i s i n g  w o m e n ’ s w a g e s .

W e  a r e  u n a b l e  t o  d u p l i c a t e  t h e  t e s t  o f  t h i s  m o d e l  e x a c t l y  b e c a u s e  w e  l a c k  i n f o m r a t i o n  o n  

e a r n i n g s  a n d  w a g e s  b y  a g e ,  a n d ,  m o r e  i m p o r t a n t l y  o n  w o m e n ’ s  e m p l o y m e n t  b y  a g e  a n d  m a r i t a l  

s t a t u s .  N e v e r t h e l e s s ,  w e  d i d  a p p l y  t h i s  m o d e l  t o  B r i t i s h  p o s t - w a r  f e r t i l i t y  m o v e m e n t s ,  b y  u s i n g  a  

t i m e  s e r i e s  o f  t h e  r a t i o  o f  f e m a l e  e m p l o y e e s  t o  t h e  f e m a l e  p o p u l a t i o n  a g e d  1 5 - 5 9  ( d e f i n e d  a s  t h e  

‘ a g g r e g a t e  f e m a l e  e m p l o y m e n t  r a t i o ’ )  a s  a  p r o x y  f o r  t h e  p r o p o r t i o n  o f  m a r r i e d  w o m e n  o f  c h i l d 

b e a r i n g  a g e  i n  p a i d  e m p l o y m e n t .  W e  a l s o  u s e d  ‘ e x p e c t e d  m e n ’ s  r e a l  w a g e s ’ ( d e f i n e d  a b o v e )  a s  a  

m e a s u r e  o f  m e n ’ s  e a r n i n g s  a n d  w o m e n ’ s  r e a l  w a g e s  a s  d e f i n e d  i n  F i g u r e  4 .  I n f o r m a t i o n  f r o m  t h e  

C e n s u s e s  o f  P o p u l a t i o n  a n d  t h e  E E C  L a b o u r  F o r c e  S u r v e y  s h o w s  t h a t  t h e  p r o p o r t i o n  o f  m a r r i e d  

w o m e n  o f  c h i l d b e a r i n g  a g e  i n  g a i n f u l  e m p l o y m e n t  a c t u a l l y  i n c r e a s e d  m o r e  t h a n  o u r  ‘ a g g r e g a t e  

f e m a l e  e m p l o y m e n t  r a t i o ’ . O u r  a t t e m p t s  t o  a d j u s t  t h e  l a t t e r  v a r i a b l e  b y  a s s u m i n g  a  l i n e a r  t r e n d  in  

t h e  p r o p o r t i o n  o f  t h e  f e m a l e  l a b o u r  f o r c e  w h o  a r e  m a r r i e d  a n d  a g e d  2 0 ^ 4  b e t w e e n  e a c h  p a i r  o f  

c e n s u s  d a t e s  w a s  n o t  s u c c e s s f u l ,  b e c a u s e  o f  t h e  c o l l i n e a r i t y  w i t h  t h e  o t h e r  v a r i a b l e s .  W e  w e r e ,  

t h e r e f o r e ,  f o r c e d  t o  r e t a i n  o u r  ‘ a g g r e g a t e  f e m a l e  e m p l o y m e n t  r a t i o '  a s  a n  a p p r o x i m a t i o n .

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

w i t h  a n y  o f  t h e  b a s i c  h y p o t h e s e s  o f  t h e  m o d e l  ( s e e  A p p e n d i x ) ,  a n d  t h e  e l a s t i c i t y  o f  t h e  t o t a l  

f e r t i l i t y  r a t e  w i t h  r e s p e c t  t o  w o m e n ’ s r e a l  w a g e s  r i s e s  i n  a b s o l u t e  v a l u e  o v e r  t h e  p o s t - w a r  p e r i o d ,  

e s p e c i a l l y  a f t e r  1 9 7 0 .  T h e  e s t i m a t e s  a r e ,  h o w e v e r ,  n o t  s t a t i s t i c a l l y  p r e c i s e  b e c a u s e  o f  t h e  c o r r e l a 

t i o n  a m o n g  t h e  r e s i d u a l s  i n  b o t h  s p e c i f i c a t i o n s , “*^ a n d  t o  s o m e  e x t e n t  b e c a u s e  o f  m u l t i c o l l i n e a r i t y  

a m o n g  t h e  i n d e p e n d e n t  v a r i a b l e s  ( c o r r e l a t i o n  c o e f f i c i e n t s  i n  e x c e s s  o f  0 . 9 9 7 )  i n  t h e  l o g - l i n e a r  

s p e c i f i c a t i o n .  T h e  e s t i m a t e s  o f  t h e  e l a s t i c i t y  o f  t h e  t o t a l  f e r t i l i t y  r a t e  w i t h  r e s p e c t  t o  w o m e n ’ s 

r e a l  w a g e s  a n d  w i t h  r e s p e c t  t o  ‘ e x p e c t e d  m e n ’ s  t e a l  w a g e s ’ s u m  t o  a  p o s i t i v e  n u m b e r ,  s o  t h a t  

a n  e q u a l  p e r c e n t a g e  i n c r e a s e  i n  m e n ’ s a n d  w o m e n ’ s r e a l  w a g e s  t e n d s  t o  i n c r e a s e  f e r t i l i t y  a f t e r  1 9 7 5 ,  

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

s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  z e r o  ( s e e  A p p e n d i x ) .  U s i n g  t h e  f i r s t  d i f f e r e n c e s  o f  t h e  

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

b u t  t h i s  s u m  d o e s  n o t  d i f f e r  s i g n i f i c a n t l y  f r o m  z e r o .  B e t w e e n  O c t o b e r  1 9 7 5  a n d  O c t o b e r  1 9 7 6  

e x p e c t e d  m e n ’ s r e a l  w a g e s  f e l l  b y  6 . 3  p e r  c e n t ;  w o m e n ’ s  r e a l  w a g e s  r o s e  b y  o n e  p e r c e n t  a n d  t h e  

t o t a l  f e r t i h t y  r a t e  f e U  o n l y  s l i g l r t l y  ( b y  a b o u t  3  p e r  c e n t ) .  T h e  p a r a m e t e r s  e s t i m a t e d  f r o m  t h e  

l i n e a r  s p e c i f i c a t i o n  w o u l d  p r e d i c t  a  f a l l  i n  t h e  t o t a l  f e r t i l i t y  r a t e  o f  3 8  p e r  c e n t  w h i l e  u s e  o f  t h e  

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

p r e d i c t  a  f a l l  i n  t h e  t o t a l  f e r t i l i t y  r a t e  o f  9  p e r  c e n t .  T h e  s e r i a l  c o r r e l a t i o n  a m o n g  t h e  r e s i d u a l s

op. cit. in footnote 5.
The value of the Durbin-Watson statistic is sufficiently low to reject the hypothesis of no correlation among 

the original residuals. Serial correlation among the residuals implies that the estimates of tht standard errors of 
the parameter estimates shown in the Appendix table are biased and that the parameter estimates themselves 
arc inefficient. If  the serial correlation is of the first order (and positive), then these st.nndard error estimates 
are biased downwards, so the parameter estimates arc less precise than the computed standard errors and t- 
ratios would suggest (cf, A. S. Goldberger, Econometric Theory (New York: John Wiley and Sons, 1954), 
pp. 236-246). The estimated first-order autocorrelation coefficient of the residuals is 0.45 and 0.69 in the 
linear and log-linear specifications respectively. We did not utilize the two-step, generalized least squares tech
nique for estimating the model's parameters using this coefficient, nor did we employ the iterative Cochranc- 
Orcutt procedure. The low value of the Durbin-Watson statistic also obtained in the specification using tlie first 
differences of the variables (although now in the ‘inconclusive range') suggc.sts that this specification did not 
improve the precision of the parameter estimates.
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s u g g e s t s  t h a t  t h e  s t a n d a r d  e r r o r s  o f  o u r  p a r a m e t e r  e s t i m a t e s  a r e  l a r g e r  t h a n  t h o s e  r e p o r t e d  i n  t h e  

A p p e n d i x ,  a n d  t h i s ,  t o g e t h e r  w i t h  t h e  f e r t i l i t y  e x p e r i e n c e  s i n c e  1 9 7 5 ,  i s  a n  i n d i c a t i o n  t h a t  w e  

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

r e s p e c t  t o  m e n ’ s a n d  w o m e n ’ s  w a g e s  o b t a i n e d  f r o m  t h e s e  s p e c i f i c a t i o n s  o f  t h e  m o d e l .  T h e  e r r o r s  

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

o r  l e s s  t h a n  z e r o .  B u t z  a n d  W a r d ' ^  f o u n d  t h a t  t h e  s u m  o f  t h e s e  e l a s t i c i t i e s  w a s  n e g a t i v e  i n  t h e  U . S . ,  

a n d  t h e  c o n j u n c t i o n  o f  t h e i r  p a r a m e t e r  e s t i m a t e s  w i t h  t h e  1 9 7 1  B r i t i s h  p r o p o r t i o n  o f  w o m e n  o f  

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

m o d e l  f o l l o w s  f e r t i l i t y  ( s e e  F i g u r e  5 )  l e s s  w e l l  t h a n  B u t z  a n d  W a r d ’ s  e s t i m a t e d  m o d e l .  T h e s e  d i f 

f e r e n c e s  a r e  l i k e l y ,  h o w e v e r ,  t o  b e  d u e  t o  t h e  i m p r e c i s i o n  o r  b i a s  i n  o u r  p a r a m e t e r  e s t i m a t e s . “’  ̂

W e  c o n c l u d e  t h a t  t h e  i n c r e a s e  i n  t h e  s i z e  o f  t h e  a g g r e g a t e  e l a s t i c i t y  o f  f e r t i l i t y  w i t h  r e s p e c t  t o  

w o m e n ’ s r e a l  w a g e s ,  w l i i c h  w a s  i t s e l f  a  c o n s e q u e n c e  o f  r i s i n g  w o m e n ’ s r e a l  w a g e s  a n d  e m p l o y m e n t  

o p p o r t u n i t i e s ,  m a d e  a  s u b s t a n t i a l  c o n t r i b u t i o n  t o  t h e  d o w n t u r n  i n  f e r t i l i t y  a f t e r  1 9 6 4 ,  a n d ,  i n  

a s s o c i a t i o n  w i t h  t h e  a c c e l e r a t i o n  i n  t h e  g r o w t h  o f  w o m e n ’ s r e a l  w a g e s ,  l e d  t o  t h e  s t e e p  d e c l i n e  i n  

B r i t i s h  f e r t i l i t y  s i n c e  1 9 7 0 .  E v e n  w i t h  o u r  i m p r e c i s e  p a r a m e t e r  e s t i m a t e s ,  t h i s  m o d e l  o f  f e r t i l i t y  

c h a n g e  ( s u m m a r i z e d  i n  F i g u r e  5 )  d o e s  a b e t t e r  j o b  o f ‘ e x p l a i n i n g ’ B r i t i s h  f e r t i l i t y  m o v e m e n t s  t h a n  

t h e  m o v e m e n t  i n  t h e  E a s t e r l i n  a n d  W ä c h t e r  m e a s u r e s  o f  r e l a t i v e  e c o n o m i c  s t a t u s  ( F i g u r e s  2  a n d  3  

a b o v e ) .

T h e  a n a l y s i s  b y  B u t z  a n d  W a r d “’ * s u g g e s t s  t h a t  t h e  r e l a t i v e  e c o n o m i c  s t a t u s  v a r i a b l e s  c o n 

s t r u c t e d  b y  E a s t e r l i n  a n d  W ä c h t e r  m a y  p l a y  a  r o l e  i n  e x p l a i n i n g  f e r t i l i t y  m o v e m e n t s ,  b u t  n o t  a 

d o m i n a n t  o n e .  T h e i r  r e s u l t s  ‘s t r o n g l y  i n d i c a t e  t h a t  b o t h  c u r r e n t  i n c o m e  a n d  w o m e n ’ s w a g e s  

o p e r a t e  i n d e p e n d e n t l y ’ i n  e x p l a i n i n g  f e r t i l i t y  m o v e m e n t s .  I n c l u s i o n  o f  t h e  W ä c h t e r  r e l a t i v e  w a g e

1956 I960 1965 1970
Figure 5. Actual and ‘predicted’ movements of the total fertility rate (T F R )

1975

op. cit. in footnote 5.
A bias in our parameter estimates could arise from bias in our estimate of the proportion of married women 

of childbearing age in gainful employment. The serial correlation among the residuals might also be taken as an 
indication that an independent variable moving slowly through time (possibly the ‘desired standard of living’) 
has been omitted, thus also causing bias in the parameter estimates. Other specifications of the model are being 
experimented with.

‘"’op. cit. in footnote 5.
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v a r i a b l e  i n  t h e  s t a t i s t i c a l  a n a l y s i s  o f  B r i t i s h  f e r t i l i t y  m o v e m e n t s  p r o d u c e s  e i t h e r  i n s i g n i f i c a n t  o r  

p e r v e r s e  r e s u l t s . “'^  N e v e r t h e l e s s ,  i n  v i e w  o f  t h e  d e f i c i e n c i e s  o f  t h e  m e a s u r e s  o f  r e l a t i v e  e c o n o m i c  

s t a t u s  p o i n t e d  o u t  b y  O p p e n h e i m e r  a n d  d i s c u s s e d  a b o v e ,  O p p e n h e i m e r ’ s v a r i a n t  o f  E a s t e r l i n ’s 

b a s i c  h y p o t h e s e s ,  c a n n o t  b e  c o m p l e t e l y  r e j e c t e d .  A s  w e  s h o w  b e l o w ,  b o t h  O p p e n h e i m e r ’ s v a r i a n t  

o f  E a s t e r l i n ’ s b a s i c  h y p o t h e s e s  a n d  t h e  h o u s e h o l d  d e c i s i o n - m a k i n g  m o d e l  o f  t h e  ‘ n e w  h o m e  

e c o n o m i c s ’ y i e l d  t h e  s a m e  f o r e c a s t  f o r  t h e  s e c u l a r  m o v e m e n t  o f  f e r t i l i t y  p r o v i d e d  w e  d o  n o t  t a k e  

o u r  e s t i m a t e s  o f  t h e  r e l a t i v e  m a g n i t u d e s  o f  t h e  p a r a m e t e r s  i n  o u r  s p e c i f i c a t i o n s  o f  t h e  ‘ n e w  h o m e  

e c o n o m i c s ’ m o d e l  t o o  s e r i o u s l y .

T h e  s t e a d y  i n c r e a s e  i n  t h e  r e l a t i v e  c o s t  o f  h o u s i n g  t h r o u g h o u t  1 9 5 5 - 7 5  w a s  a l s o  o p e r a t i n g  

t o  d e p r e s s  f e r t i l i t y ,  b u t  s i n c e  t h e  r a t e  o f  i n c r e a s e  w a s  r e l a t i v e l y  s t e a d y  t h r o u g h o u t  1 9 7 2 ,  t h i s  c a n n o t  

e x p l a i n  t h e  t u r n i n g  p o i n t  i n  f e r t i l i t y .  A s  h o u s i n g  c o s t s  m o v e d  m o r e  o r  l e s s  i n  s t e p  w i t h  r e a l  w a g e s  

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

m o r e  i m p o r t a n t  i n  e x p l a i n i n g  f e r t i l i t y  t h a n  h o u s i n g  c o s t .  T h e  w a r  a n d  p o s t - w a r  r e s t r i c t i o n s  o n  

b u i l d i n g  l e d  t o  a  c o n s i d e r a b l e  h o u s i n g  s h o r t a g e  d u r i n g  t h e  e a r l y  1 9 5 0 s .  E f f o r t s  w e r e  m a d e  t o  a l l e 

v i a t e  t h i s  s h o r t a g e  d u r i n g  t h e  1 9 5 0 s  a n d  t h e  1 9 6 0 s , “’ ® a n d  t h e s e  m e a s u r e s  t e n d  t o  h a v e  a  p o s i t i v e  

i n f l u e n c e  o n  f e r t i l i t y  w h i c h  d i m i n i s h e s  o v e r  t i m e  ( t o  t h e  e x t e n t  t h a t  h o u s i n g  s h o r t a g e s  r e s t r a i n e d  

f a m i l y - b u i l d i n g ) .  A l t h o u g h  t h e r e  s t i l l  a p p e a r s  t o  b e  a  s h o r t a g e  o f  h o u s i n g ,  e s p e c i a l l y  w h e n  r e g i o n a l  

v a r i a t i o n s  a r e  t a k e n  i n t o  a c c o u n t , “’ ’  t h i s  d o e s  n o t  a p p e a r  l a r g e  e n o u g h  t o  b e  r e s t r a i n i n g  f e r t i l i t y  

n o t i c e a b l y ,  s o  t h a t  i t s  a l l e v i a t i o n  i s  u n l i k e l y  t o  r a i s e  f e r t i l i t y .

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

c a n  b e  l i t t l e  d o u b t  t h a t  t h e r e  h a s  b e e n  a  m o v e m e n t  a w a y  f r o m  n o n - a p p l i a n c e  m e t h o d s  o f  b i r t h  

c o n t r o l  t o w a r d  t h e  p i l l  a n d  v a r i o u s  a p p l i a n c e  m e t h o d s .  T h i s  i s  a  m o v e m e n t  t o w a r d  m o r e  e f f e c t i v e  

m e t h o d s  w i t h  l o w e r  s u b j e c t i v e  u s e r  c o s t s  a n d  t h e  s w i t c h  t o  t h e s e  m e t h o d s  w a s  m a d e  e a s i e r  b y  

i n c r e a s e s  i n  k n o w l e d g e  a b o u t  a n d  a v a i l a b i l i t y  o f  t h e s e  m e t h o d s .  A p p l i a n c e  m e t h o d s  w e r e  a v a i l a b l e  

t h r o u g h o u t  t h e  p e r i o d  1 9 5 5  t o  1 9 7 5 ,  b u t  t h e i r  c o s t s  p r o b a b l y  d i m i n i s h e d  o v e r  t i m e .  T h e  p i l l ,  o n  

t h e  o t h e r  h a n d ,  w a s  i n t r o d u c e d  d u r i n g  t h e  e a r l y  1 9 6 0 s ,  a n d  a s  i t  b e c a m e  i n c r e a s i n g l y  a c c e p t a b l e  

a n d  a v a i l a b l e ,  i t  f u r t h e r  r e d u c e d  t h e  c o s t  o f  c o n t r a c e p t i o n .  N o t w i t h s t a n d i n g  t h i s ,  i t  i s  u n l i k e l y  t h a t  

t h e  r e d u c t i o n  i n  t h e  c o s t  o f  c o n t r a c e p t i o n  d u r i n g  t h e  1 9 6 0 s  w a s  p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  d o w n 

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

t h e  f e r t i l i t y  d e c l i n e  a f t e r  1 9 6 4  b u t  i t  i s  u n l i k e l y  t o  h a v e  b e e n  s u f f i c i e n t  b y  i t s e l f  t o  p r o d u c e  t h e  

d o w n t u r n  i n  f e r t i l i t y .® ®  N o r  c a n  c h a n g e s  i n  t h e  c o s t  o f  f e r t i l i t y  c o n t r o l  e x p l a i n  t h e  u p s w i n g  o f  

f e r t i l i t y  b e t w e e n  1 9 5 5  a n d  1 9 6 4 .

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

i n f l u e n c e s  o n  B r i t i s h  f e r t i l i t y  m o v e m e n t s .  O u r  a n a l y s i s ,  n e v e r t h e l e s s ,  h a s  r e l a t i v e l y  u n a m b i g u o u s  

i m p h e a t i o n s  f o r  t h e  f u t u r e  m o v e m e n t  o f  f e r t i l i t y .

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

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

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

f e r t i l i t y .  T h e  i m p a c t  o f  f u t u r e  h o u s i n g  c o s t s  o n  f e r t i l i t y  w i l l  p r i m a r i l y  d e p e n d  u p o n  r e l a t i v e  e c o n o m i c  

s t a t u s ,  i n  f a c t ,  f u t u r e  m o v e m e n t s  i n  r e l a t i v e  e c o n o m i c  s t a t u s ,  c u r r e n t  i n c o m e  a n d  w o m e n ’ s r e a l  

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

T h e  p r o p o r t i o n  o f  c o u p l e s  r e a c h i n g  t h e i r  m i d - 2 0 s  b e t w e e n  1 9 7 5  a n d  1 9 8 0  w h o s e  m o t h e r s  

w e r e  i n  g a i n f u l  e m p l o y m e n t  d u r i n g  t h e i r  a d o l e s c e n t  y e a r s  w i l l  b e  g r e a t e r  t h a n  a m o n g  e a r l i e r  

c o h o r t s  a n d  t h e y  w i l l  h a v e  h a d  a  r e l a t i v e l y  s m a l l  n u m b e r  o f  s i b l i n g s ;  t h o s e  i n  o n e - e a r n e r  h o u s e h o l d s

EASTERLIN, H O M E  ECONOMICS, A N D  FERTILITY 53

”  Wiien entered in ,'iddition to the variables in the Appendix Table, the coef ficient of the relative wage was' 
insignificantly different from zero; when entered as a substitute for current income it or other variables had 
coefficient.s with a sign which significantly contradicted the basic hypotheses o f the model.

“ * See Department of the Environment, Housing Policy. Technical Volume. Part I (London: HMSO, 1977).
See C. Viliitehead, 'Where Have .All the Dwellings Gone?', Ct'S Revie\c, I (19 77 ). pp. 45-53.
The decline in fertility in a number of European countries svherc the pill is not extensively used supports

tlus.
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w i l l ,  t h e r e f o r e ,  a c h i e v e  a  l o w e r  c o n s u m p t i o n  s t a n d a r d  t h a n  t h a t  s e t  in  t h e i r  t w o - e a r n e r ,  p a r e n t s ’ 

h o u s e h o l d  d u r i n g  a d o l e s c e n c e .  T h e  y o u n g  w o m e n  o f  t h i s  g e n e r a t i o n  w i l l  t h u s  b e  e n c o u r a g e d  t o  

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

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

t h e  o p p o r t u n i t y  c o s t  o f  a  c h i l d ^ ‘ a  h i g h e r  p r o p o r t i o n  o f  m a r r i e d  w o m e n  e m p l o y e d  d u r i n g  t h e  e a r l y  

y e a r s  o f  m a r r i a g e  i s  l i k e l y  t o  l e a d  t o  c o n t i n u e d  h i g h e r  p a r t i c i p a t i o n  r a t e s  a m o n g  m a r r i e d  w o m e n  

a n d  t o  l o w e r  c o m p l e t e d  f a m i l y  s i z e s .  I n  t u r n ,  t h e s e  f a m i l i e s  w i l l  s e t  a  s t a n d a r d  o f  c o n s u m p t i o n  f o r  

t h e  s u c c e e d i n g  g e n e r a t i o n  ( r e a c h i n g  t h e i r  m i d - 2 0 s  a t  t h e  t u r n  o f  t h e  c e n t u r > ' ) .  U n l e s s  t h e  e a r n i n g s  

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

e n c o u r a g e d  t o  w o r k  a n d  h a v e  s m a l l  f a m i l i e s .  I n  s u m ,  t h e  e x p a n d i n g  e m p l o y m e n t  o p p o r t u n i t i e s  

f o r  w o m e n  d u r i n g  t h e  1 9 6 0 s  a n d  7 0 s  h a v e  m a d e  i t  m o r e  l i k e l y  t h a t  a  p r o s p e c t i v e  f a l l  i n  r e l a t i v e  

e c o n o m i c  s t a t u s  w i l l  r e s u l t  i n  a n  i n c r e a s e  i n  m a r r i e d  w o m e n ’ s e m p l o y m e n t  a n d  t o  a  l o w e r  f a m i l y  

s i z e ;  a s  a  r e s u l t  t h e  c o m p e n s a t o r y  r e s p o n s e s  t o  f a m i l y  f i n a n c i a l  s q u e e z e s  a t  b o t h  t h e  b e g i n n i n g  a n d  

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

Y o u n g  a d u l t s  r e a c h i n g  t h e i r  m i d - 2 0 s ,  t h e  a g e  a t  w h i c h  f e r t i l i t y  i s  a t  i t s  p e a k ,  b e t w e e n  1 9 7 7  

a n d  1 9 8 7  a r e  t h e  s u r v i v o r s  o f  t h e  l a r g e  b i r t h  c o h o r t s  o f  1 9 5 5 - 6 4 .  L a r g e r  f a m i l i e s  w i l l  h a v e  t e n d e d  

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

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

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

l i v i n g  o f  t h e  g e n e r a t i o n  r e a c h i n g  t h e i r  m i d - 2 0 s  o v e r  t h e  n e x t  t e n  y e a r s  i s  a m b i g u o u s ,  b u t  i s  n o t  

l i k e l y  t o  d e c l i n e  v e r y  m u c h .  In  v i e w  o f  t h e  b l e a k  e m p l o y m e n t  a n d  e a r n i n g s  p r o s p e c t s  f o r  y o u n g  

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

e c o n o m i c  g r o w t l i ,  i t  a p p e a r s  u n l i k e l y  t h a t  r e l a t i v e  e c o n o m i c  s t a t u s  w i l l  i m p r o v e .

B o t h  l e g i s l a t i o n  a n d  g e n e r a l  e c o n o m i c  g r o w t h  a r e  l i k e l y  t o  l e a d  t o  a n  i n c r e a s e  i n  w o m e n ’ s 

r e a l  w a g e s  a n d ,  t h e r e f o r e ,  t h e  o p p o r t u n i t y  c o s t  o f  t i m e  a n d  c h i l d r e n  a m o n g  w o r k i n g  w o m e n .  W e  

h a v e  a l r e a d y  d i s c u s s e d  t h e  i m p a c t  o f  a  r e l a t i v e l y  l a r g e r  g r o w t h  o f  w o m e n ’ s w a g e s  t h a n  m e n ’ s  u p o n  

f e r t i l i t y  a f t e r  1 9 7 0 .  In  a d d i t i o n , m o r e  y o u n g  m a r r i e d  w o m e n  w i l l  b e  i n d u c e d  t o  e n t e r  e m p l o y m e n t ,  

s o  t h a t  t h e  e f f e c t  o f  r i s i n g  w o m e n ’ s w a g e s  u p o n  f e r t i l i t y  w i l l  i n c r e a s e .  O u r  a n a l y s i s  o f  t h e  ‘ n e w  

h o m e  e c o n o m i c s ’ m o d e l  a n d  t h e  f e r t i l i t y  e x p e r i e n c e  s i n c e  1 9 7 5  ( a s  w e l l  a s  B u t z  a n d  W a r d ’ s a n a l y s i s )  

s u g g e s t  t h a t  t h e  s u m  o f  t h e  e l a s t i c i t i e s  o f  f e r t i l i t y  w i t h  r e s p e c t  t o  m e n ’ s a n d  w o m e n ’ s r e a l  w a g e s  

i s  n e a r  z e r o  o r  p o s s i b l y  n e g a t i v e .  A  f u r t h e r  r i s e  i n  l a b o u r  f o r c e  p a r t i c i p a t i o n  a m o n g  y o u n g  m a r r i e d  

w o m e n  i s ,  t h e r e f o r e ,  l i k e l y  t o  m a k e  t h i s  s u m  n e g a t i v e  s o o n  i f ,  i n d e e d ,  i t  i s  n o t  s o  a l r e a d y .  E c o 

n o m i c  g r o w t h  w i l l ,  t h e r e f o r e ,  l e a d  t o  a  g r a d u a l  f a l l  i n  f e r t i l i t y ,  a n d  i f  w o m e n ’ s r e a l  w a g e s  w e r e  t o  

r i s e  m o r e  r a p i d l y  t h a n  m e n ’ s  w a g e s ,  t h e  d e c l i n e  i n  f e r t i l i t y  w i l l  b e  l a r g e r .  I t  c a n n o t ,  h o w e v e r ,  c o n 

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

o f  f e r t i l i t y ,  w i t h  r a n d o m  o s c i l l a t i o n  a r o u n d  t h i s  p a t h .  B o t h  t h e  O p p e n h e i m e r  v a r i a n t  a n d  t h i s  m o d e l  

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

g r o w t h .  W h i l e  w o m e n ’ s e m p l o y m e n t  o p p o r t u n i t i e s  a r e  l i k e l y  t o  s t a g n a t e  o r  e x p a n d  o n l y  s l o w l y  

b e c a u s e  o f  t h e  e x c e s s  s u p p l y  o f  p e r s o n s  w i t h  l o w  q u a l i f i c a t i o n  a n d  t h e  g l u t  o f  y o u n g  m e n ^  t h i s  

i s  l i k e l y  t o  r e d u c e  o n l y  t h e  r i s e  i n  t h e  p r o p o r t i o n  o f  y o u n g  w i v e s  w h o  w o r k  a n d  n o t  t h e  p r o p o r 

t i o n  i t s e l f ;  s i n c e  w o m e n ’ s e m p l o y m e n t  o p p o r t u n i t i e s  a n d  r e a l  w a g e s  a r e  u n l i k e l y  t o  f a l l  c o n 

t i n u o u s l y .  T h e  s u m  o f  t h e  f e r t i l i t y  e l a s t i c i t i e s  i s ,  t h u s ,  n o t  l i k e l y  t o  b e c o m e  p o s i t i v e .  F u r t h e r m o r e ,  

t h e  p r o s p e c t i v e  d e c l i n e  i n  r e l a t i v e  e c o n o m i c  s t a t u s  w i l l  t e n d  t o  k e e p  f e r t i l i t y  l o w ;  i f  y o u n g  w o m e n

”  See J. .Mincer and S. Polachek, ‘Fam ily Investments in Human Capital: Earnings of Women’, Journal of 
Political Economy, 82 (March/April 1974), pp. S76- S1 10.

”  Labour force participation rates of married women of all ages h.avc continued to increase substantially 
through 1975, and each succeeding cohort has had a higher labour force participation rate throughout its lifetime 
than earlier cohorts; c f  Department of Employment Gazette (January 1974), p. 13, and J. F. Errnisch, op. cit. in 
footnote 14.

”  ibid.
ibid, and J. F. Errnisch, Demoyraphic Chanye and the Prospects for Qualified Labour in Britain, Centre for 

Studies in Social Policy Working Paper (London, 1978).



f e e l  t h a t  t h e y  m u s t  w o r k  i n  o r d e r  t o  a c h i e v e  t h e  s t a n d a r d  o f  l i v i n g  t h e y  a s p i r e  t o ,  t h e y  c e r t a i n l y  

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

u p t u r n  i n  f e r t i l i t y  d u r i n g  t h e  n e x t  t e n  y e a r s  t h e r e f o r e  s e e m s  u n l i k e l y .  - B e y o n d  t h a t  p e r i o d  m u c h  

w i l l  d e p e n d  u p o n  t h e  r a t e  o f  e c o n o m i c  g r o w t h , b u t  a s  t o - d a y ’ s  t w o - e a r n e r ,  s m a l l  f a m i l i e s  a r e  

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

u n l i k e l y  t o  i n c r e a s e  i t s  f e r t i l i t y  s i g n i f i c a n t l y .  W e  c a n ,  t h e r e f o r e ,  e x p e c t  a  d a m p e n e d  f l u c t u a t i o n  

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

p r e v a i l i n g  n o w .

T h e  O p p e n h e i m e r  v a r i a n t  o f  E a s t e r l i n ’ s b a s i c  h y p o t h e s e s  a n d  t h e  ‘ n e w  h o m e  e c o n o m i c s ’ 

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

i s  a n  a b s o l u t e  d e c l i n e  i n  r e a l  w a g e s .  In  t h e  f o r m e r  c a s e ,  r e l a t i v e  e c o n o m i c  s t a t u s  m a y  i m p r o v e  d e s p i t e  

t h e  e f f e c t  o f  t h e i r  m o t h e r ’ s  e m p l o y m e n t  o n  t h e  d e s i r e d  s t a n d a r d  o f  l i v i n g  o f  t h e  y o u n g  c o u p l e s ,  

a n d  f e r t i h t y  w o u l d  t e n d  t o  i n c r e a s e  i n  c o n s e q u e n c e .  I n  t h e  ‘ n e w  h o m e  e c o n o m i c s ’ f o r m u l a t i o n  

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

e x p e n s i v e  t i m e  i n  w h i c h  t o  h a v e  c h i l d r e n ,  a n d  t h u s  f e r t i l i t y  w i l l  f a i l .  T h e  c o n v e r s e ,  w o u l d  b e  

t r u e  i n  a  s i t u a t i o n  o f  e c o n o m i c  d e c l i n e ,  a l t h o u g h  a  s u s t a i n e d  d e c l i n e  i n  w o m e n ' s  r e a l  w a g e s  a n d  

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

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

N e v e r t h e l e s s ,  i n  t h e  e c o n o m i c  c i r c u m s t a n c e s  w h i c h  a r e  l i k e l y  d u r i n g  t h e  n e x t  t e n  y e a r s  b o t h  t h e  

O p p e n h e i m e r  v a r i a n t  a n d  t h e  ‘ n e w  h o m e  e c o n o m i c s ’ i m p l y  a  c o n t i n u a t i o n  o f  l o w  f e r t i l i t y .  M o r e 

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

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

T h e  f o r e c a s t i n g  m o d e l s  w e  h a v e  d i s c u s s e d  c a n  b e  c o n s t r u c t e d  b y  r e g a r d i n g  ‘ r e l a t i v e  c o h o r t  

s i z e ’ a s  a n  i n d e x  o f  r e l a t i v e  e c o n o m i c  s t a t u s .  O u r  a n a l y s i s  l e a d s  u s  t o  q u e s t i o n  t h e  u s e  o f ‘ r e l a t i v e  

c o h o r t  s i z e ’ b e c a u s e  i t  d o e s  n o t  a l l o w  f o r  t h e  e f f e c t  o f  t h e  w i f e ' s  l a b o u r  f o r c e  r e s p o n s e  o n  t i r e  

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

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

f r o m  F i g u r e  1 t h a t  e v e n  i f  t h e s e  o b j e c t i o n s  w e r e  d i s r e g a r d e d ,  t h e  m o d e l  w o u l d  s t i l l  l e a d  t o  a  f o r e 

c a s t  o f  c o n t i n u e d  l o w  f e r t i l i t y  f o r  a t  l e a s t  t h e  n e x t  t e n  y e a r s .  I n  c o n t r a s t ,  t h e  O f f i c e  o f  P o p u l a t i o n ,  

C e n s u s e s  a n d  S u r v e y s  p r o j e c t i o n s  s h o w  a  f e r t i l i t y  t u r n i n g  p o i n t  i n  1 9 7 9  r e a c h i n g  t h e  r e p l a c e m e n t  

l e v e l  b y  1 9 8 7 . ^ ^

T h e  b a s i c  h y p o t h e s e s  o f  E a s t e r l i n  a n d  t h e  ‘ n e w  h o m e  e c o n o m i c s ’ a r e  u s e f u l  i n  e x p l a i n i n g  

p a s t  a n d  f u t u r e  i n f l u e n c e s  o n  B r i t i s h  r e p r o d u c t i v e  b e h a v i o u r .  B u t  m o r e  i s  n e e d e d  f o r  a n  a d e q u a t e  

e x p l a n a t i o n  o f  f e r t i l i t y  m o v e m e n t .  I n  p a r t i c u l a r ,  w e  c a n n o t  i g n o r e  t h a t  t h e  d e c l i n e  i n  f e r t i l i t y  

s i n c e  1 9 6 4  h a s  o c c u r r e d  t h r o u g h o u t  E u r o p e .  P e r h a p s  t h e  e f f e c t  o n  f e r t i l i t y  o f  t h e  r i s i n g  e a r n i n g  

c a p a c i t i e s  o f  w o m e n  ( a n d  t h e i r  c o n s e q u e n t  g r e a t e r  l a b o u r  f o r c e  p a r t i c i p a t i o n )  t h r o u g h o u t  t h e  

i n d u s t r i a h z e d  w o r l d ,  a n d / o r  t h e  e f f e c t  u p o n  r e l a t i v e  e c o n o m i c  s t a t u s  a n d  f e r t i h t y  o f  t h e  e n d  o f  a  

‘ l o n g  s w i n g ’ i n  w o r l d  e c o n o m i c  g r o w t h  h a s  b e c o m e  a p p a r e n t  s i n c e  1 9 6 4 .  S i n c e  f u r t h e r  i n s i g h t  

m a y  b e  o b t a i n e d  b y  l o o k i n g  a t  o t h e r  c o u n t r i e s ,  a  s i m i l a r  a n a l y s i s  o f  t h e  r e l e v a n c e  o f  t h e  E a s t e r l i n  

h y p o t h e s i s  a n d  t h e  ‘ n e w  h o m e  e c o n o m i c s ’ t o  f e r t i l i t y  m o v e m e n t s  i n  t h e  F e d e r a l  R e p u b l i c  o f  

G e r m a n y  i s  m  p r o g r e s s .  W e  h o p e  i t  w U l  i n c r e a s e  o u r  u n d e r s t a n d i n g  o f  t h e  r e c e n t  f e r t i l i t y  s w i n g  

a n d  t h e  f u t u r e  p a t h  o f  f e r t i l i t y .
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E M P IR IC A L  A P P L IC A T IO N  O F  T H E  ‘ N E W  H O M E  E C O N O M IC S ’ M O D E L

I n  t h e  l i n e a r  s p e c i f i c a t i o n  t h e  e q u a t i o n  s h o w i n g  t h e  a g g r e g a t e  r e s p o n s e  o f  f e r t i l i t y  t o  c h a n g e s  i n  

m e n ’ s  a n d  w o m e n ' s  w a g e s  t a k e s  t h e  f o r m :

F = iio + (Pi - P2)-A'. W m + P:- + p3-A • HV + u
”  In addition to the effect of economic growth on the growth of real wages, economic growth may also spur 

the development of high quality facilities and arrangements for die care of children.
“  Cf. OPCSMonitor. Population Projections: mid-197t> based (31 May 1977).

r
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APPENDIX TABLE

Paramc ter

Two-stage least squares estimates of the parameters of 
the total fertility rate equation* (1951-75) Total fertility rate elasticity estimates

Linear
specification

Log-linear
specification

Linear, first 
difference 

specification

Llasticity of 
fertility rate 

with respect to;
Linear

specification
Log-linear

specifiaition

Linear, first 
difference 

specification

/i, (L - 0.213*** 4.257*** - 0.0503(n.s.) Women's real
(coc ificiejil (0.0588) (2.066) (0.0324) wages (Wf):
of K. W/n or 1955-59 - 0.86** - 2.81** - 0.474**
A'.In Wm) 1960-64 - 0.90** - 2.97** - 0.501**

00 0.184*** 2.363(n.s.) 0.043** 1965-69 - 1.14** - 3.13** - 0.634**
(coefficient (0.0363) (2.435) (0.0209) 1970-75 - 1.99** - 3.29** - 1.106**

of Wm or In Wm) 1975 - 2.90** - 2.44** - 1.608**

03 - 0.042*** - 5.764*** - 0.023** Men's real
(coefficient of (0.011) (0.834) (0.0091) wages (Wm):
A .H '/o r A .ln  Wf) 1955-59 3.26** 4.44** 0.754**
0. - 0.029(n.s.) 6.623*** - 0.0073(n.s.) 1960-64 3.01** 4.56** 0.692**

(0.024) ( 1.023) (0.0155) 1965-69 3.35** 4.68** 0.773**
1970-75 4.74** 4.79** 1.084**0.814 0.726 0.419 1 975 5 S6** 4 90** 1 268**Uurbin-Watson statistic 1.102 0.629 1.264

Degrees of Sum of elasticities
irecdom 21 21 20 ( 1975) 2.66** 1.46(11.s.) - 0.340(n.s.)

Standard error
0 f su ni 0.76 ( 1.394) (0.566)

o
"X.zPI
s00OX

* Numbers in parentheses are asymptotic standard errors. The reported /?’ is based upon the use of tlie values of A' calculated from the instruments as regressors, (n.s.) not 
significantly different from zero at conventional levels of significance.
** .Significant at the 0.05 level under //„:/? = 0.
***  Significant at the 0.005 level under H„ : p = 0.
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C a u s e s  a n d  C o n s e q u e n c e s  
o f  M o r t a l i t y  D e c l i n e s  
in L e s s  D e v e l o p e d  
C o u n t r i e s  d u r i n g  t h e  
T w e n t i e t h  C e n t u r y
Samuel H . Preston

Only a few countries of A frica, A sia , and Latin  Am erica can supply 
suitable data for estimating mortality levels in 1900. M any more can 
supply such data for 1940 or 1950. Without exception, the estimated 
levels of mortality prevailing in those years are higher than current 
levels. Fo r  those countries that can provide data at both earlier points, 
most improvement as indexed by life expectancy at birth has been 
achieved since 1940. It appears from fragmentary records that life ex
pectancy at birth during 1935—39 was about 30 years in A frica and 
A sia and 40 years in Latin  Am erica. T h e  respective levels in 1965-70  
were on the order of 43, 50, and 60 (W orld Health Organization 19746; 
United Nations, Population Division 1973).

The magnitude and the demographic character of this improvement 
have been documented in a number of excellent reviews, and for this 
reason they need not detain us here (United Nations 1963, 1973, 1974; 
Stolnitz 1974; Arriaga 1970; World Health Organization 19746). These  
works suggest that the mortality improvements, when measured by the 
absolute decline in age-specific death rates, have tended to be largest at 
ages under 5 (especially infancy) and above 40. The proportionate 
declines, on the other hand, have been largest in the older childhood 
ages. L ife  expectancy gains for females have been larger than those for 
males. It is likely that gains have been more rapid in urban than in rural 
areas. In  these matters, mortality experience in less developed countries

Samuel H. Preston is associated with the University of Washington.

The author is grateful to Avery Guest, James McCann, Peter Newman, and 
Masanori Hashimoto for comments and suggestions and to William Grady and 
Thomas Revis for research assistance. This research was aided by National Insti
tutes of Health Center Grant IPOL HD 09397-01.
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( L D C s )  h a s  r o u g h l y  r e c a p i t u l a t e d  t h a t  i n  m o r e  d e v e l o p e d  c o u n t r i e s  

( M D C s ) .  L i f e  e x p e c t a n c y  d i f f e r e n c e s  b e t w e e n  M D C s  a n d  L D C s  h a v e  

n a r r o w e d ,  a l t h o u g h  t h e  l a g g i n g  p a c e  o f  i m p r o v e m e n t  i n  A f r i c a  h a s  p r o 

d u c e d  g r e a t e r  d i s p e r s i o n  w i t h i n  L D C s  t h e m s e l v e s .  T h e  d e c a d a l  r a t e  o f  

m o r t a l i t y  d e c l i n e  i n  m a n y  L D C s  s u r p a s s e s  t h a t  e v e r  o b s e r v e d  i n  p o p u 

l a t i o n s  o f  t h e  n o w - d e v e l o p e d  w o r l d .

T h i s  p a p e r  h a s  t w o  p u r p o s e s ;  t o  i d e n t i f y  t h e  f a c t o r s  r e s p o n s i b l e  f o r  

t h e s e  m o r t a l i t y  i m p r o v e m e n t s  i n  L D C s  a n d  p r o v i d e  e s t i m a t e s  o f  t h e i r  

r e l a t i v e  i m p o r t a n c e ;  a n d  t o  b e g i n  t r a c i n g  t h e  e f f e c t  o f  t h e s e  i m p r o v e 

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

t r i e s  a r c  d e f i n e d  r e g i o n a l l y  t o  c o m p r i s e  A f r i c a ,  L a t i n  A m e r i c a ,  a n d  A s i a  

e x c e p t  J a p a n .  D a t a  o n  m a i n l a n d  C h i n a ,  N o r t h  K o r e a ,  a n d  w h a t  w a s  

f o r m e r l y  N o r t h  V i e t n a m  a r e  n o t  a v a i l a b l e ,  a n d  f o r  a l l  p r a c t i c a l  p u r p o s e s  

t h e s e  c o u n t r i e s  a r e  a l s o  e x c l u d e d  f r o m  t h e  s e t  u n d e r  r e v i e w .  C o n c l u s i o n s  

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

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

t h e s e  m a t t e r s  i n  C h i n a  ( W e g m a n ,  L i n ,  a n d  P u r c e l l  1 9 7 3 ) .

5 . 1  C a u s e s  o f  D e c l i n i n g  M o r t a l i t y

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

L D C s  t h a n  o n  i t s  c a u s e s .  C o n s i d e r a b l e  d i s p u t e  r e m a i n s  a b o u t  w h e t h e r  

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

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

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

w a s  p r i m a r i l y  p r o d u c e d  b y  s o c i a l  p o l i c y  m e a s u r e s  w i t h  a n  u n p r e c e d e n t e d  

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

t h e  r e l a t i v e  c o s t s  o f  g o o d  h e a l t h .  T h i s  p o s s i b i l i t y  i s  u s u a l l y  s u b s u m e d  

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

t h a t  t h e  m a j o r  t e c h n i c a l  c h a n g e s  t h a t  h a v e  o c c u r r e d — i m m u n i z a t i o n  

a g a i n s t  a  h o s t  o f  i n f e c t i o u s  d i s e a s e s ,  v e c t o r  e r a d i c a t i o n ,  c h e m o t h e r a p y  

— h a d  t o  b e  e m b o d i e d  i n  s o c i a l  p r o g r a m s  i n  o r d e r  t o  a f f e c t  t h e  m o r t a l i t y  

o f  t h e  m a s s e s  i n  L D C s .  D e m o g r a p h e r s  h a v e  a l m o s t  u n a n i m o u s l y  f a v o r e d  

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

( D a v i s  1 9 5 6 ;  C o a l e  a n d  H o o v e r  1 9 5 8 ;  U n i t e d  N a t i o n s ,  P o p u l a t i o n  D i v i 

s i o n  1 9 7 4 ;  S t o l n i t z  1 9 7 4 ) .  A s  e v i d e n c e ,  t h e y  h a v e  p r i n c i p a l l y  c i t e d  t h e  

u n p r e c e d e n t e d  r a t e  o f  m o r t a l i t y  r e d u c t i o n  i n  m a n y  L D C s  a n d  c e r t a i n  

d r a m a t i c  e x a m p l e s  o f  o b v i o u s l y  e f f e c t i v e  g o v e r n m e n t  i n t e r v e n t i o n ,  m o s t  

n o t a b l y  i n  S r i  L a n k a  a n d  M a u r i t i u s .  M a n y  s p e c i a l i s t s  i n  i n t e r n a t i o n a l  

h e a l t h  ( F r e d e r i c k s e n  1 9 6 1 ,  \ 9 6 6 a , b \  M a r s h a l l ,  B r o w n ,  a n d  G o o d r i c h  

1 9 7 1 ) ,  m e d i c a l  h i s t o r i a n s  f o c u s i n g  o n  p r i m a r i l y  W e s t e r n  p o p u l a t i o n s  

( M c K e o w n  a n d  R e c o r d  1 9 6 2 ;  M c K c o w n  1 9 6 5 ) ,  a n d  s o m e  e c o n o m i s t s  

( S h a r p s t o n  1 9 7 6 )  h a v e  o p p o s e d  t h i s  i n t e r p r e t a t i o n ,  u s u a l l y  c l a i m i n g
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t h a t  s o c i a l  i n t e r v e n t i o n s  h a v e  b e e n  l a r g e l y  i n e f f e c t i v e  o r  i n s u f f i c i e n t l y  

w i d e s p r e a d .

K u z n e t s  ( 1 9 7 5 )  a n d  C o a l e  a n d  H o o v e r  ( 1 9 5 8 )  h a v e  a r g u e d  t h a t ,  

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

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

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

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

s c i e n t i f i c  a d v a n c e .  W h i l e  t h i s  p o s i t i o n  i s  u n a s s a i l a b l e ,  i t  l e a v e s  u n a n 

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

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

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

n o m i c  d e v e l o p m e n t  i n  i t s  b r o a d e s t  s e n s e .  E v e n  i f  p u b l i c  p r o g r a m s  a n d  

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

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

t o  b e  i d e n t i f i e d .

5 . 1 . 1  E f f e c t  o f  P r i v a t e  I n c o m e  L e v e l s  o n  M o r t a l i t y

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

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

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

s o c i a l  o r  e c o n o m i c  c l a s s  i n  c o u n t r i e s  a s  d i s p a r a t e  a s  I n d i a  a n d  t h e  

U n i t e d  S t a t e s  c o n s i s t e n t l y  r e v e a l  l o w e r  m o r t a l i t y  r a t e s  a m o n g  t h e  u p p e r  

c l a s s e s  ( K i t a g a w a  a n d  H a u s e r  1 9 7 3 ;  V a i d y a n a t h a n  1 9 7 2 ) .  T h e  r o l e  o f  

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

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

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

g r a m s .

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

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

p o r t a n c e  o f  i n c o m e  d i s t r i b u t i o n  a s  a  f a c t o r  i n  t h o s e  d i f f e r e n c e s .  T h e  

i n t e r n a t i o n a l  r e l a t i o n  b e t w e e n  n a t i o n a l  i n c o m e  p e r  c a p i t a  a n d  l i f e  e x p e c 

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

m i n i s h i n g  r e t u r n s  t o  i n c r e a s e s  i n  i n c o m e  ( P r e s t o n  1 9 7 5 i 7 ;  V a l l i n  1 9 6 8 ) .

I t  i s  r e a s o n a b l e  t o  e x p e c t  t h a t  m o r t a l i t y  a l s o  r e s p o n d s  n o n l i n e a r l y  t o  

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

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

s u p p o s e  t h a t  t h e  r e l a t i o n  b e t w e e n  i n d i v i d u a l  i n c o m e  a n d  l i f e  e x p e c t a n c y  

i s  l o g  l i n e a r L

e “oi  =  a - { -  b  I n K i ,  ^

w h e r e  .—  l i f e  e x p e c t a n c y  a t  b i r t h  i n  i n c o m e  g r o u p  i  

Y i  l e v e l  o f  i n c o m e  r e c e i v e d  b y  g r o u p  i  

a ,  h  —  c o n s t a n t s .
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If  the national level of life expectancy is simply the aggregate of these 
individual-level relations, with no contribution from the national level 
of income except insofar as it reflects individual incomes, then the life 
expectancy for the population, c”op, will be equal to

i a + b \ n Y , ) ]

=  a - f  6 \nY +  b X  / X  iSJj),
where Y =  mean level of income in the population

5, share of total national income earned by group i 
I - -  share of total population represented by group i, 

assumed to be constant among the groups.

L ife  expectancy will be a function of mean national income, Y,  and of

the distribution of income as represented by the term 7  \n(St/l).  Th is  
term, which is related to the entropy measure of income distribution, 
ranges from 0 if income is perfectly evenly distributed to (— co) if one 
group has no income. Strictly speaking, the weiglits that permit subgroup 
life expectancies to aggregate into population life expectancy are pro
vided by births rather than by population size, but the two will be very 
highly correlated.

T o  examine the importance of private incomes for national life expec
tancy, the value of this income distribution measure was computed for 
fifty-two populations on which income shares were estimated in 5%  
population segments. The values and sources can be found in appendix 
table 5 .A .2, along with values of £% and Y. The importance of private 
incomes can be inferred from the consistency of coefficients on Y and 
on the income distribution measure. If national life expectancy is simply

a function of private income levels, the coefficients on ^ ln (5 i/ .0 5 )  
should be 0.05 of the coefficient on Y. If national income contributes 
independently of private income, the ratio should be less than 0.05. The  
equation as estimated by ordinary least squares on the fifty-two obser
vations is

=  1 9 .1 0 5 - f  6.984 ln y  +  .375 ^
( . 8 5 9 )  ( . 2 3 7 )  i  l ' i ( 6 i / - 0 5 )

=  , 6 5 1  

R'̂  =: .644.

T he  coefficient of the income distribution term is in fact 0.0536 of that 
of national income, suggesting that relations between mortality and in
come at the national level are indeed dominated by relations between 
mortality and income at the individual level. Th is result should be 
treated with great caution because of inaccuracy and incomparability
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in the measure of income distribution and because the log-linear func
tional form probably simplifies a more complex relationship. Further
more, the standard error of the income distributional coefficient is large 
enough to prevent rejection of the hypothesis that the true coefficient is 
zero. Nevertheless, one direct implication of the result is that the mor
tality risks facing a family earning .$10,000 per year or $100 per year 
are not strongly influenced by the prevailing level of average income in 
the nation in which they reside.

The suggestion that private incomes are very influential in determin
ing national levels of life expectancy at a moment in time does not 
imply, of course, that changes in private incomes have been the dominant 
factor in mortality changes during this century. T he  actual changes in 
income may have been too small, in conjunction with the sensitivity of 
mortality to income, to account for the observed mortality changes. 
Before trying to establish the role played by changes in private living 
standards in L D C  mortality declines, it is useful to make an assessment 
of the causes of death responsible for those declines.

5,1.2 Causes of Death Responsible for Mortality Declines

Interpretation of mortality declines in L D C s  would depend on whether 
the cause of death responsible for the majority of declines were, for 
example, smallpox, diarrheal disease, or malaria, since it is clear that 
death rates from these causes are fundamentally responsive to different 
influences. Unfortunately, the causes of death responsible for mortality 
change in L D C s  have never been documented on a broad scale. A  large 
part of the reason is that most L D C s  still cannot supply national-level 
data on cause patterns, and data for those that can undoubtedly reflect 
inaccurate diagnoses and incomplete coverage. Problems are magnified 
when attention is turned to the patterns of earlier years. Nevertheless, 
it is possible to piece together a picture that provides some useful clues 
about the order of magnitude of the causes responsible.

First, it is clear that, in high-mortality populations, infectious and 
parasitic diseases bear almost exclusive responsibility for shortening life 
below the modern Western standards of 69 years for a male and 75 for 
a female. L ife tables by cause of death have been constructed for 165 
populations at varying levels of mortality (Preston, Keyfitz, and Schoen 
1972). When the aggregate of infectious and parasitic diseases were 
hypothetically eliminated from those life tables and life expectancy was 
recalculated, the common result was to produce a life expectancy be
tween 65 and 70 for males and between 70 and 75 for females, regard
less of a population’s initial mortality level (Preston, Keyfitz, and 
Schoen 1973). In 1920, Chilean males would hypothetically have gone 
from a life expectancy of 28.47 to one of 65 .68 .and females from 29.85 
to 69.76. In Taiw an, males w'ould have enjoyed a life expectancy of

-Va
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7 2 . 2 7  y e a r s  i n s t e a d  o f  2 6 . 6 8 ,  a n d  f e m a l e s  7 6 . 0 0  i n s t e a d  o f  2 9 . 1 8  ( P r e s 

t o n ,  K e y f i t z ,  a n d  S c h o c n  1 9 7 2 ,  p p .  1 5 0 - 5 1 ,  7 0 2 - 3 ) . ^

D e s p i t e  t h e  a p p e a l  o f  l i f e  t a b l e  m e a s u r e s ,  t h e y  a r e  a n  u n n e c e s s a r i l y  

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

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

a v e r t e d  b y  t h e  u s e  o f  a g e - s t a n d a r d i z e d  d e a t h  r a t e s .  M o d e l s  h a v e  b e e n  

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

t i o n s  a t  v a r i o u s  l e v e l s  o f  m o r t a l i t y  a s  i n d e x e d  b y  t h e  a g e - s t a n d a r d i z e d  

c r u d e  d e a t h  r a t e  f r o m  a l l  c a u s e s  c o m b i n e d  ( P r e s t o n  a n d  N e l s o n  1 9 7 4 ) .  

O f  t h e  1 6 5  p o p u l a t i o n s  s u p p l y i n g  d a t a  f o r  t h e s e  m o d e l s ,  o n l y  4 1  w e r e  

f r o m  A f r i c a ,  A s i a ,  o r  L a t i n  A m e r i c a ,  a n d  o f  t h e s e  5  w e r e  f o r  J a p a n  a n d  

3 f o r  t h e  J e w i s h  p o p u h i t i o n  o f  I s r a e l .  N e v e r t h e l e s s ,  t h e  r e s u l t s  s u g g e s t  

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

t w e e n  M D C s  a n d  I . D C s  t h a n  t h e y  d o  a m o n g  r e g i o n a l  g r o u p s  w i t h i n  

M D C s .  L o w e r  c t i i d i o v a s c u l a r  m o r t a l i t y  a n d  h i g h e r  m o r t a l i t y  f r o m  d i a r 

r h e a l  d i s e a s e s  a n d  m a t e r n a l  c a u s e s  i n  L D C s  r e p r e s e n t  t h e i r  o n l y  s i g n i f i 

c a n t  d i v e r g e n c e  f r o m  M D C  p a t t e r n s  ( P r e s t o n  a n d  N e l s o n  1 9 7 4 ,  p .  3 7 ) .  

J o h n  G o r d o n ,  o n e  o f  t h e  l e a d i n g  e p i d e m i o l o g i s t s  w h o s e  w o r k  f o c u s e s  

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

i n  s o m e  o t h e r  p r e i n d u s t r i a l  a r e a s  i s  t o o  o f t e n  v i e w e d  e l s e w h e r e  a s  a  

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

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

T h e  p l i g h t  o f  c h i l d r e n ,  h o w e v e r ,  [ w h o  a c c o u n t  f o r  t h e  b u l k  o f  a n n u a l  

d e a t h s  i n  L D C s ]  i s  t h e  r e s u l t  o f  t h e  e v e r y d a y  i n f e c t i o n s  o f  t h e  i n t e s t i n a l  

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

e a r l y  l i f e  e v e r y w h e r e ”  ( G o r d o n  1 9 6 9 ,  p .  2 1 8 ) .  E v e n  a m o n g  a d u l t s ,  t h e  

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

m o r b i d i t y  t h a n  o f  m o r t a l i t y .

T h u s ,  t h e r e  i s  s o m e  j u s t i f i c a t i o n  f o r  a l l o w i n g  L D C  c a u s e - o f - d e a t h  

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

d a t a  s e t  t h a t  i n c l u d e s  b o t h  M D C s  a n d  L D C s .  T h e  t y p i c a l  c a u s e  s t r u c 

t u r e s  p e r t a i n i n g  t o  p o p u l a t i o n s  w i t h  a g e - s t a n d a r d i z e d  c r u d e  d e a t h  r a t e s  

o f  0 . 0 3 5  a n d  0 . 0 2 0  a r c  p r e s e n t e d  i n  t a b l e  5 . 1 . ^  T h e s e  a r c  r o u g h l y  t h e  

l e v e l s  t h a t  p r o b a b l y  b e s t  c h a r a c t e r i z e  t h e  a v e r a g e  m o r t a l i t y  s i t u a t i o n  i n  

L D C s  i n  1 9 0 0  a n d  1 9 7 0 ,  s i n c e  t h e y  c o r r e s p o n d  t o  l i f e  e x p e c t a n c i e s  

a t  b i r t h  o f  2 7 . 5  a n d  S O . “

W h a t  i s  p e r h a p s  s u r p r i s i n g  a b o u t  t h e  t a b l e  i s  t h a t  t h e  s p e c i f i c  “ n a m e ”  

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

a n  e s t i m a t e d  2 6 . 1 7 1 .  o f  m o r t a l i t y  c h a n g e .  M o r e  i m p o r t a n t  t h a n  a l l  o f  

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

s l e s ,  d i p h t h e r i a ,  w h o o p i n g  c o u g h ,  m a l a r i a — i s  t h e  c a t e g o r y  o f  r e s p i r a t o r y  

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

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

o f  t h e  d e a t h s  i n  t h i s  c a t e g o r y  a r e  i m p r o p e r l y  a s s i g n e d  c o m p l i c a t i o n s  o f
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Table 5.1 “Normal” Cau,se-of-Dca(h Palierns ai Standardized Crude Death
Rates of 35/1,000 and 20/1,000 and Cause-Patterns of Change

Model Va lue  (M ean , M a le  and 
Fem ale ) of Age-Standardized 
Crude Death  Rate from Cause 
at Age-Standardized Crude 
Death R a le  from all Causes 
Combined of

Percentage 
of Decline 
A ttributable

Cause of Death 35/1,000 20/1,000 to Cause

Re.spiratory tuberculosis 
Other infectious and

3.85 1.42 9.5

parasitic diseases 4.00 1.51 16.6
1 n flu onza/pncumonia/bronchitis 7.85 2.87 33.2
Diarrheal disease 2.32 1.34 6.5
M aternal causes .27 .14 0.9
Certain diseases of infancy 1.37 .88 3.3
Violence .89 .78 0.7
A ll  other and unknown 15.45 11.06 29.3

Total 100.0

Source: Preston and Nelson ( 1974).

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

i n i t i a l  m e d i c a l  c e r t i f i c a t i o n  i n  1 9 6 2 - 6 4 ,  d e a t h  c e r t i f i c a t e s  a s s i g n e d  t o  

i n f l u c n z a / p n e u m o n i a / b r o n c h i t i s  i n  t e n  c i t i e s  i n  L a t i n  A m e r i c a ,  S a n  

F r a n c i s c o ,  a n d  B r i s t o l ,  E n g l a n d ,  s u f f e r e d  a  n e t  l o s s  o f  1 . 0 %  o f  t h e  

o r i g i n a l  d e a t h s  a s s i g n e d  a t  a g e s  1 5 - 7 4 ,  w h i l e  t h e  t o t a l  o f  s p e c i f i c  i n f e c 

t i o u s  a n d  p a r a s i t i c  d i s e a s e s  i n c r e a s e d  b y  5 %  ( P u f f e r  a n d  G r i f f i t h  1 9 6 7 ,  

p p .  2 3 0 ,  2 3 5 ) .  I n  a  s i m i l a r  s t u d y  o f  d e a t h s  b e f o r e  a g e  5  i n  t h i r t e e n  

L a t i n  A m e r i c a n  a n d  t w o  N o r t h  A m e r i c a n  a r e a s  b e t w e e n  1 9 6 8  a n d  1 9 7 2 ,  

r e s p i r a t o r y  d i s e a s e s  f o r f e i t e d  2 2 %  o f  t h e i r  o r i g i n a l l y  a s s i g n e d  d e a t h s ,  

w h i l e  t h e  s p e c i f i c  i n f e c t i o u s  d i s e a s e s  g a i n e d  2 3 %  ( P u f f e r  a n d  S e r r a n o  

1 9 7 3 ,  p p .  3 3 2 ,  3 4 2 ) .  C o r r e s p o n d i n g  a d j u s t m e n t  o f  f i g u r e s  i n  t a b l e  5 . 1  

w o u l d  e q u a l i z e  t h e  c o n t r i b u t i o n  o f  t h e  s p e c i f i c  i n f e c t i o u s  d i s e a s e s  a n d  o f  

t h e  r e s p i r a t o r y  d i s e a s e s  t o  m o r t a l i t y  d e c l i n e  a t  a b o u t  2 8 - 3 0 % .  N e v e r 

t h e l e s s ,  t h e  “ n a m e ”  i n f e c t i o u s  d i s e a s e s  r e m a i n  r e l a t i v e l y  s u b m e r g e d  

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

M c D e r m o t t  ( 1 9 6 6 ) .  P a r t  o f  t h e  r e a s o n  f o r  o v e r e m p h a s i s  o n  t h e  r o l e  

o f  t h e  “ n a m e ”  d i s e a s e s  i n  m o r t a l i t y  d e c l i n e  i s  p r o b a b l y  t h e i r  p r e e m i n e n t  

i m p o r t a n c e  i n  t h e  r e l a t i v e l y  s m a l l - s c a l e  E n g l i s h  d e c l i n e  f r o m  1 8 5 1  t o  

1 9 0 1 ,  a s  h i t s  b e e n  e l e g a n t l y  d o c u m e n t e d  i n  a  w i d e l y  c i t e d  p a p e r  b y  

M c K e o w n  a n d  R e c o r d  ( 1 9 6 2 ) .

S o m e  i n d i c a t i o n  o f  w h e t h e r  t h e  p a t t e r n s  d e p i c t e d  i n  t a b l e  5 . 1  p r o v i d e  

a  s u i t a b l e  r e p r e s e n t a t i o n  f o r  L D C s  c a n  b e  g a i n e d  b y  e x a m i n i n g  t h e  f e w  

L D C  r e c o r d s  t h a t  a r c  a v a i l a b l e .  I n  s o  d o i n g ,  i t  i s  u s e f u l  t o  p r o v i d e  m o r e

Ai
o<a
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d e t a i l  o n  s p e c i f i c  m e m b e r s  o f  t l i e  i n f e c t i o u s  a n d  p a r a s i t i c  s e t .  M o r t a l i t y  

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

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

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

T a b l e  5 . 2  p r e s e n t s  c r u d e  d e a t h  r a t e s  f r o m  c e r t a i n  d i s e a s e s  o f  i n f e c 

t i o u s  o r i g i n  f o r  f i v e  p o p u l a t i o n s  o f  L D C s  i n  t h e  e a r l y  t w e n t i e t h  c e n t u r y  

a n d  f o r  a  m o r e  r e c e n t  y e a r .  B y  a n d  l a r g e ,  t h e y  s u p p o r t  t h e  p r e v i o u s  

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

r h e a l  d i s e a s e s .  I n f l u e n z a / p n e u m o n i a / b r o n c h i t i s  i s  s o m e w h a t  l e s s  i m p o r 

t a n t  a  s o u r c e  o f  d e c l i n e  t h a n  d e p i c t e d  i n  t a b l e  5 . 1 ,  b u t  t h e  r e a s o n  i s  

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

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

2 0 / 1 , 0 0 0  a g e - s t a n d a r d i z e d  r a t e  a s s u m e d  i n  t a b l e  5 . 1 .  T h i s  c a u s e  i s  g e n 

e r a l l y  a  m o r e  i m p o r t a n t  s o u r c e  o f  m o r t a l i t y  d e c l i n e  i n  m o v e m e n t s  b e 

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

o n e s  ( P r e s t o n  a n d  . N e l s o n  1 9 7 4 ,  p p .  3 1 - 3 3 ) .  A s  a  v e r y  s h a k y  g e n e r a l i z a 

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

b e  t o o  f a r  o f f  t h e  m a r k  t o  a s s i g n  2 %  o f  t h e  t w e n t i e t h - c e n t u r y  m o r t a l i t y  

d e c l i n e  i n  L D C s  a s  a  w h o l e  t o  s m a l l p o x ,  2 %  t o  w h o o p i n g  c o u g h ,  a n d  

1 %  c a c l i  t o  t y p h o i d ,  t y p h u s ,  m e a s l e s ,  c h o l e r a ,  a n d  p l a g u e  ( t h e  l a t t e r  

e s t i m a t e  a c c o u n t i n g  fem t h e  d i s e a s e ’ s  h e a v y  c o n c e n t r a t i o n  i n  I n d i a ) ,  a n d  

0 . 5 %  t o  d i p h t h e r i a .  T h e  e p i d e m i c  n a t u r e  o f  t y p l i o i d ,  c h o l e r a ,  a n d  

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

B u t  t h e  m a j o r  u n c e r t a i n t y  r e l a t e s  t o  t h e  r o l e  o f  m a l a r i a .  I f  e s t i m a t e s  

f o r  B r i t i s h  G u i a n a  a n d  I n d i a  a r e  t o  b e  b e l i e v e d ,  m a l a r i a  b y  i t s e l f  h a s  

a c c o u n t e d  f o r  l < S - 3 5 %  o f  l a r g e - s c a l e  m o r t a l i t y  d e c l i n e s ,  e q u a l i n g  o r  

e x c e e d i n g  t h e  c o n t r i b u t i o n  w e  h a v e  e s t i m a t e d  f o r  a l l  i n f e c t i o u s  a n d  p a r a 

s i t i c  d i s e a s e s  c o m b i n e d .  I t  s h o u l d  b e  n o t e d  t h a t  b o t h  e s t i m a t e s  a r e  b a s e d  

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

a s c r i b e d  t o  “ f e \ c r . ”  .A l e s s  a r b i t r a r y  a p p r o a c h  w a s  p u r s u e d  b y  N e w m a n  

( 1 9 6 5 ,  1 9 7 0 ) ,  w h o  h a d  a c c e s s  t o  r e g i o n a l  m o r t a l i t y  d a t a  b e f o r e  a n d  

a f t e r  a n  e r a d i c a t i o n  c a m p a i g n  i n  S r i  L a n k a ,  a s  w e l l  a s  t o  r e g i o n a l  d a t a  

o n  m a l a r i a l  e n d c m i c i t y .  N e w m a n  e s t i m a t e s  b y  i n d i r e c t  t e c h n i q u e s  t h a t  

t h e  m a l a r i a  e r a d i c a t i o n  c a m p a i g n  i n  1 9 4 6  r e d u c e d  S r i  L a n k a ’ s  c r u d e  

d e a t h  r a t e  ( C D R )  b y  4 . 2 / 1 , 0 0 0  b e t w e e n  1 9 3 6 - 4 5  a n d  1 9 4 6 - 6 0  ( 1 9 7 0 ,  

p .  1 5 7 ) .  T h e  r e l a t i v e  c o n t r i b u t i o n  o f  s u c h  a  d e c l i n e  t o  t h e  t o t a l  m o r t a l 

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

e x p e r i e n c e d  b y  o n e  o f  t h e  p o p u l a t i o n s  i n  t a b l e  5 . 2 ,  w h e r e  t h e  a v e r a g e  

d r o p  i n  C D R  w a s  2 6 / 1 , 0 0 0 ,  i t  w o u l d  a c c o u n t  f o r  a b o u t  1 6 %  o f  t h e  

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

s h o r t e r  p e r i o d  c o n s i d e r e d  b y  N e w m a n  i n  S r i  L a n k a ,  i t  r e p r e s e n t e d  4 2 % .  

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

v i r t u a l l y  c o m p l e t e  m a l a r i a  c r t i d i c a t i o n  r e d u c e d  t h e  c r u d e  d e a t h  r a t e  b y
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ablc 5.2 Crude Death Rale,"; (per 1,000) by Cau.se in Certain LDCs in
the Early Part of the Century and Recently

Chile, Chile, %  of Taiwan, Taiwan, %  of
Cause of Death 1920” 197P' Decline 192(K 1966'' Decline

Typhoid .665 .007 2.9 ,045 0 .2
Typhus .439 0 2.0 n.a. — —
Malaria .026 0 0 2.123 0 7.7
Smallpox .008 0 0 .065 0 .3
Measles .697 .061 2.8 .358 .039 1.2
Whooping cough .789 .006 3.5 .046 .004 .2
Diphtheria .062 .006 .2 .013 .004 0
Influenza/pneumonia/ 
bronchitis 4.527 1.355 14.1 8.231 .613 27.8

Respiratory tuberculosis 2.404 .209 9.8 1.813 .333 5.4
Diarrhea, dysentery, 
cholera nostras 2.120 .397 7.7 1.691 .215 5.4

Cholera n.a. — - .452 0 1.6
Total 30.85 8.389 32.686 5.246

"Chile, Oficina Centra! de Estadistica, Annnario Esladislico, vol. 1 (1920). 
t'Worki Health Organization, World Healih Sicilislics Annual, vol. I (1972). 
'Taiwan, Jinki Dotai Tokei, Soiokit Kanbo Chosaka (1920).
'■United Nations, Demographic Yearbook (1967), table 24. 
ePani (1917, pp. 192-99). 
fMandlc (1970, p. 303).
‘-'United Nations, Demographic Yearbook ( 1973 ), table 33.
■'Compiled from material in Davis (1951, pp. 33-53). The 8.7 mtilaria estimate 
assumes that one-lhirti of fever deaths are due to malaria. All estimates are highly 
suspect because of very ticficient coding. Data on cholera, plague, and smallpox 
arc probably most accurate because they were most consistently “notifiable” causes 
of death at the provincial level. Coalc and Hoover (1958, p. 67), using a com
pletely different technique, estimate the pre-.spraying program level of malaria' 
death rates in India to be about 6/1,000, including deaths indirectly attributable 
to the disease.
■Crude death rate from United Nations, Population Division, Selected World Dem
ographic indlealorx hy Conniries, ¡950-2000 (1975), p. 125. Average, 1960 and 
1965. Distribution of deaths by cause from United Nations, Demographic Year
book (1967), table 24. Data are for medically certified deaths in Poona and Bom
bay corporations and deaths in public hospitals in Rajasthan. The World Health 
Organization provides some confirmation of the virtual eradication of malaria from 
India by noting a hundredfold decline in reported cases between 1952 and 1972. 
World Health Organization, Fifth Report on the World Health Situation, Official 
Records no. 225 0975), p, 142. 
iBunlc (1954).
■'Deaths under age 2 only.
■Malaria and iindcfiiied fevers.
"'Pneumonia and bronchitis.
"Tuberculosis, all forms.
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Tabic 5.2 (continued)

Cause of Death
Mexico City, Mexico, 
1904-]2' 1922-251

%  of
Diiïerencc,

Mexico, Mexico City- 
19721’ Mexico

%  of
• Decline, 
Mexico

Typhoid .068 .341 .065 0 1.7
Typhus 1..S53 .040 .001 4.1 .2
Malaria .076 1.471 .001 .2 9.0
Smallpox .733 .826 0 2.2 5.0
Measles .290 .427 .219 .2 1.3
Whooping cough .284 .938 .080 .6 5.2
Diphtheria .169 .062 .002 .5 .4
I nflueaza/pnciiuionia/
bronchitis 7.838 3.213 1.664 18.6 9.4

Respiratory tuberculosis 2.485 .653 .152 7.0 3.1
Diarrhea, dysentery,
cholera nostras 9.785 1.861k 1.337 25.4 __

Cholera n.a. n.a. — — —

Total 42.314 25.489 9.081

British India,
Cau.se of Death Guiana, Guyana, %  of 1898- India, %  of

1911-20' 1967r Decline 1907i> 1963' DilTerence
Typhoid n.a, _ — n.a. _ _
Typhus n.a. — n.a. — _
Malaria 4.1851 0 18.1 6.0-8.7 0 24.3-35.2
Smallpox n.a. -----  - .27 .08 .8
Measles n.a. -----  - n.a. _ —

Whooping cough n.a. — n.a. — —

Diphtheria n.a. —  - n.a. — —

Iniliienza/pncumonia/
bronchitis 3.680™ .055 15.7 n.a. — —

Respiratory tuberculosis 1.432" .024 6.1 n.a. — —

Diarrhea, dysentery,
cholera nostras 2.780 .026 11.9 1.96 .14 7.4

Cholera n.a. -----  - 1.66 1.18 1.9
Plague n.a. — 1.82 0 7,3
Total 30.049 6.987 43.5 18.8

about 3/1,000 in Guatemala (Meegama 1967, pp. 231-33), by 5-9 
points in Mauritius (Titmuss and Abel-Smith 1968, pp. 49-50), and 
by 2-3/1,000 in Venezuela (Pampana 1954, p. 504).
The importance of malaria reduction as a source of declining mortal

ity in a country obviously depends upon initial endemicity and the 
success of antimalarial campaigns. Southern Africa, southern Latin 
America, and northern Asia were never seriously afflicted with the dis
ease; malaria in tropical Africa is highly endemic but, with few excep-
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tions, it has not been successfully attacked (World Health Organization 
1975fl). A valuable compilation by Faust (1941, p. 12) suggests that 
recorded crude death rates from malaria in Mexico, Central America, 
and the West Indies during the 1930s, before any inroads had been 
made against the disease in rural areas, was 1.66/1,000. But he con
siders this “a figure probably far too low.” The recorded CDR from 
malaria in cities of Burma in 1939 was 2.14 (Simmons et al. 1944, p .

11). The preprogram malarial CDR in Venezuela was 1.73/1,000 (Pam
pana 1954, p. 504). But recorded levels are often greatly in error. 
Newman calculates for Ceylon that each death assigned to malaria rep
resented approximately four deaths that were directly or indirectly 
caused by it. But such an inflation factor is simply not tenable in Guate
mala or Venezuela, where contemporaneous declines in crude death 
rates and malarial crude death rates suggest tlial a 2:1 ratio is the most 
that could have been sustained. Part of the inflation factor reflects 
malaria’s role as “the great debilitator,” but another part may be spuri
ous. Spraying with residual insecticides reduces not only malaria but 
other vector-borne diseases such as yellow fever, typhus, and especially 
diarrheal disease. As Newman points out, an indirect approach that 
bases estimates on relations between regional changes in aggregate mor
tality and changes in spleen rates may well ovcrascribc mortality decline 
to malaria reductions (but not to insecticide campaigns themselves). 
Finally, there is an often-quoted estimate, the basis of which is un
known, that worldwide malarial deaths have declined from 2.5 million 
per year to less than 1 million {Lancet 1970, p. 599), figures suggesting 
for LDCs a decline in crude death rates on the order of 1/1,000. The 
2.5 million estimate c\'idcntly first appears in Pampana and Russell 
(1955) and presumably applies to 1955. Russell put the figure at at 
least 3 million for 1943 (1943, p. 601).
There is obviously much work to be done on this issue. In the present 

state of semi-ignorance, it seems judicious to adopt a range of CDR 
declines of 2-5/1,000, within which the twentieth-century LDC mor
tality decline attributable to antimalarial programs seems to have a 
better than even chance of falling. Sri Lanka, the best-docume.ited case, 
falls within this range, and Sri Lanka was apparently intermediate in 
terms of initial endemicity, although the program there probably enjoyed 
unusual success and malaria reduction may not be solely responsible 
for the mortality decline produced by insecticide spraying. The range is 
also consistent with the apparently widespread malarial CDR declines 
of 1.5-2.0/1,000 and with inflation factors of 1.4-2.5.
Tlicsc assorted scraps of information are pieced together in table 5.3, 

where diseases tliat seem in the main to be responsible for mortality 
declines in LDCs between 1900 and 1970 are classified into three groups 
according to their dominant mode of transmission. An estimate— obvi-
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ously highly tentative but nevertheless the first that appears to have been 
ofïered— of the relative importance of the various diseases in the decline 
is also supplied. The category tottils are somewhat more robust than the 
figures for individual diseases because diagnostic confusions, disease 
interactions, and program externalities arc more likely to occur within 
groups than between groups. Since progress was very slow between 1900 
and 1935, the listing may serve as an adequate representation of declines 
between 1935 and 1970 as well. Finally, some indication of the public 
health and medical instruments that have been deployed against the 
various diseases is also provided. The modes of transmission that are 
listed are not mutually exclusive or exhaustive, but the classification is 
not seriously distortive.
5.1.3 Influences Operating on the Various Causes of Death
Mortality from every disease listed in table 5.3 would be expected to 

decline when personal living standards rise. Of the many linkages, prob
ably the most important are those between nutritional status and influ- 
cnza/pneumonia/bronchitis, diarrheal disease, and respiratory tubercu
losis. The mechanisms of effect arc not well known, but it appears that 
protein malnutrition impairs the production of circulating antibodies in 
response to bacterial and viral antigens and that undernutrition can pro
duce atrophy of the organs responsible for the immune response (World 
Health Organization 1972, pp. 24-25). There is no question of the 
importance of poor nutrition as a factor underlying high mortality rates 
in LDCs. The PAHO study of child mortality in thirteen Latin American 
projects found that immaturity or malnutrition was an associated or 
underlying cause of 57% of the deaths before age 5 (W'orld Health 
Organization 1974n, p. 279). Immaturity is in turn a frequent product 
of maternal malnourishment (Mata et al. 1972). The problem is appar
ently equally severe in Africa, although the data are much more frag
mentary (Bailey 1975). Diet supplementation programs in Peru (Bacrtl 
et al. 1970) and Guatemala (Ascoli et al. 1967; Scrimshaw' 1970) 
significantly reduced child mortality in test populations, but, oddly, 
without having substantial effects on indexes of child physical develop
ment. Despite the improvement, mortality and morbidity in the Guate
malan villages remained “shockingly high,” which was attributed to 
irregular participation in the feeding program and to the continued 
heavy burden of infection to which the children were subject (Scrim
shaw 1970, pp. 1689-90).
But nutritional status is not exclusively determined by diet, nor is 

diet determined only by the availability of calories or protein. There 
is now extensive evidence that infectious diseases themselves are an 
extremely important source of malnourishment, independent of the 
child’s nutritional state at the time of attack (Mata et al. 1972; Scrim-

Oe
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shaw 1970; World fiealth Organization 1972, p. 27). Infection increases 
metabolic demands and often reduces the absorption of nutrients and 
increases their excretion. Nutritional intake can also be reduced by 
nausea or through customs denying food to the sick. Infections among 
pregnant women can reduce birthweights and, among new mothers, milk 
secretion (Mala ct al. 1972; Bailey 1975). Gordon (1969, p. 218) 
suggests that diet fails by far to explain all the prevalent malnourish- 
ment in I,DCs. The frequency of inappropriate nutritional practices 
despite adequate food supplies does not require emphasis (Bailey 1975; 
Food and Agriculture Organization 1975). The importance of nutri
tional practices is indicated by the reported reversal of expected social 
class differences in infant mortality in Chile, a condition attributed to 
earlier weaning among children of upper-class women (Plank and Mila- 
nesi 1973). The point is simply that, even if nutritional status were the 
only influence on mortality from a disease, mortality declines from that 
cause do not necessarily imply that an improvement in food supplies 
has occurred. Nutritional practices and exogenous declines in the inci
dence of other infections must also be considered candidates for expla
nation. The “subsistence level” of food production is obviously fictitious 
if it is presumed to represent a fixed requirement that is independent of 
the state of prophylactic or nutritional arts.
Despite the undoubted influence of nutritional intake and other com

ponents of general living standards on mortality, it is clear from table
5.3 that many other influences have also been at work. Obvious as it 
may be, it is easy to forget that death from an infectious disease involves 
an encounter between a pathogenic organism and a vulnerable human 
host. The rate of death can be altered by changing the rate or terms of 
the encounter without any prior change in the host. It is not possible 
and is probably not necessary to document individually the preventive 
and curative measures that have been utilized for this purpose. With the 
exception of infiucnza/pncumonia/bronchitis, it seems likely that pre
ventive measures have been more effective than curative ones.
That preventive measures have been widely deployed in each of the 

three categories can be demonstrated relatively easily. At the end of 
1964, 1.935 billion persons lived in areas that were originally malarious. 
Of these, 41% were living in areas from which malaria had been eradi
cated; 16% were living in areas where incidence was very low and was 
being controlled by case detection and treatment; 24% were living in 
areas protected by extensive mosquito control measures; and 19% were 
living in areas without specific antimalarial measures, most of these in 
tropical Africa (World Health Organization 1975a). The cost of pro
grams producing virtually complete eradication has been estimated at 
10-30 cents per capita per year, with programs probably extending over 
a two- to three-year period and a continuing annual cost of 5 cents per
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capita required for surveillance thereafter (Pampana and Russell 1955, 
table 1, provides the most complete cost compilation).
India has vaccinated 170 million persons against tuberculosis and in 

1968 alone vaccinated 83 million against smallpox (World Health Or
ganization 19756, p. 142). It has finally succeeded in eliminating small
pox completely, as has every other country. Colombia dispensed 5.9 
million vaccinations in 1972, one-third of the population size; Egypt 
vaccinated 15 million persons against cholera in the same year and 25 
million against smallpox in 1970. All primary-school entrants in the 
Philippines are vaccinated against tuberculosis. Barbados has compul
sory immunization against diphtheria, polio, smallpox, and tetanus upon 
school entrance (World Health Organization 1975). An expert commit
tee assembled by W H O  estimated that 80% of the 70 million children 
reaching age one in LDCs each year could be immunized against mea
sles, polio, tuberculosis, pertu.ssis, tetanus, diphtheria, and smallpox at 
a cost, exclusive of personnel, of $37.5-$60 million, or $0.67-$ 1.07 
apiece (World Health Organization, 1975c, p. 2).
Conditions of water supply and sewage disposal have also been mark

edly improved, despite continued abysmal conditions in many areas. 
Many of the improvements were normal and integral parts of economic 
expansion and hence cannot be specifically interpreted as public health 
interventions of an unprecedented sort. W H O  surveys of government 
officials in 1962 and 1970 indicated that the proportion of LDC urban 
populations served by house connections to public water supply in- 
crea.sed from 0.33 to 0.50 during this eight-year period for the seventy- 
five countries that replied in both years (World Health Organization 
1973, p. 726). No rural population comparisons could be made, but in 
1970 only 12% of rural LDC populations had “reasonable access” to 
community water supply (public fountain or standpipe within 200 meters 
of a house). The figure was only 6% in India (World Health Organi
zation 1973, pp. 727, 729). New urban house connections were esti
mated to cost an average of $35 per capita, and providing rural residents 
with easy access to safe water to cost $12 per capita. In 1970, 69% of 
LDC urban populations had sewage disposal facilities (27% were con
nected to public sewerage and 42% had private household systems). 
New connections to urban public sewerage cost an average of $29 per 
head. Only 8% of the rural population was judged to have adequate 
sewage disposal, although the average cost of providing such facilities 
was estimated at only $4 per capita (World Health Organization 1973, 
pp. 732—33, 738-43). No trends in sewage facilities could be estab
lished, but improvement is probably fairly rapid in urban areas and slow 
in rural areas. Clearly, the initial cost of such programs is considerably 
higher than that for programs of vector control and immunization. Water 
supply improvements were among the very first changes to modify mor-

OCk
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tality pattern.s in European countries in the mid-nineteenth century. But 
they are lagging relative to other improvements in I.DCs. This may 
explain why diarrheal disease remains relatively more prominent as a 
contributor to total mortality in LDCs than it was in European countries 
at the same general mortality level (Preston and Nelson 1974).
With the exception of water and sewerage improvements and smallpox 

vaccination, the techniques of preventive and curative health care that 
have been widely deployed in LDCs arc twenvicth-century products. 
Virtually all were facilitated by ultimate acceptance of the revolutionary 
germ theory of disease at the turn of liie century. Even smallpox eradi
cation has benefited from technical improvements such as freeze-dried 
vaccine and (he forked needle (Foege ct al. 1975). The next section 
attempts to identify the relative importance of these technical improve- 
ments, as typically embodied in government health programs enjoying 
some measure of external assistance or support, in LDC mortality im- 
provement.s during (he last tlircc decades.
5.1.4 Structural Changes in Relations between Mortality and 

Other Development Indexes
That mortality reductions have not merely been residual by-products 

of socioeconomic development is best illustrated by showing that major 
structural clianges have occurred in the relationship between mortality 
and other indexes of development. Important technical changes and 
exogenous increases in government health commitment or foreign health 
assistance should result in a shift in the average level of life expectancy 
that corresponds to a particular level of other development indicators. 
Preston ( 1975«) suggested that such a change had occurred in the rela
tion between mortality and national income, and this section will attempt 
to supplement that observation by introducing new variables and a 
larger sample of countries. Data have been gathered on national levels 
of life expectancy, per capita income (in 1970 U.S. dollars), daily 
caloric consumption, and literacy for thirty-six nations in or about 1940, 
including seventeen LDCs and several others that today would be classi
fied as LDCs if 1940 conditions had persisted. The LDC estimates of 
life expectancy arc based largely upon indirect demographic techniques 
such as intcrccnsal survival analysis rather than upon vital statistics. 
Data on these same variables have been generated for 120 nations in or 
around 1970. I hc data and sources arc presented in appendix tables
5.A.1 and 5.A.2.
A preliminary indication that structural changes have occurred is 

presented in tabic 5.4. Countries arc cross-classified by level of per 
capita national income (in 1970 U.S. dollars) and by daily calorie 
consumption per head. Complete information was available for only 
twentv-nine countries in 1940. Nevertheless, it is clear that, within every
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Table 5,4 Mean Life Expectancy at Birth of Countries in Various Ranges
of National Income and Caloric Consumption, 1940 and 1970

Daily
Calories National Income per Capita in 1970 U.S. Dollars
I’cr Capita <150 150-299 300-699 700-h

42.7 (17) 51.5 (8) 53.3 (5) 69.5 (1) 47.5 (31)
<2,100

38.3 (5) 36,0 0) (0) (0) 37.9 (6)

42.6 (16) 49.9 (14) 56.2 (7) 71.4 (2) 49.1 (39)
2,100-2,?99

40.0 (1) 43.9 (2) 46.1 (1) (0) 43.4 (4)

45.4 (1) 57.9 (8) 61.3 (10) 68.0 (7) 61.4 (26)
2,400-2,899

(0) 44.1 (2) 50.4 (4) 59.6 (2) 51.1 (8)

(0) (0) (0) 71.6 (24) 71.6 (24)
2,900-f

(0) (0) 58.7 (2) 65.2 (9) 64.0 (11)
42.7 (34) 52.4 (30) 57.8 (22) 70.8 (34) 55.9 (120)

38.6 (6) 42.4 (5) 52.2 (7) 64.1 (11) 52.2 (29)

Source: Appendix tables 5.A.1 and 5.A,2.
Note: 1970 countries appear in the top rows, 1940 countries in the bottom rows. 
The number of countries is shown in parentheses.

one of the nine cells where Itoth 1940 and 1970 populations appear, 
average life expectancy was higher at the later date. The average intra- 
cell gain i.s 8.7 years of life expectancy.
A somewhat more precise indication of the mtignitude of structural 

changes can be obtained by regressing life expectancy on income, cal
orics, and literacy separately for 1940 and 1970 observations. Because 
of nonlincaritics expected on obvious inductive and deductive grounds, 
natural logarithms of calorie consumption and income are used as re- 
grcs.sors. Daily calorie consumption is measured from 1,500, approxi
mately the average level required to meet minimum daily metabolic 
demands. Literacy, a personal dichotomous variable, cannot act non- 
lincarly at the individual level, since it takes on only two values. Barring 
spillover effects whose existence in income relations was called into 
question in section A, the proportion literate should be linearly related 
to life expectancy at the aggregate level. No claim is made that the 
resulting equations arc perfectly specified, but simply that the socio- 
economic variables included arc the only ones available in the 1930s. oq 
It seems unlikely that relations between terms omitted and terms present Vx/
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would have changed in such as way as to influence the outcomes de
scribed below.
The equations as estimated by ordinary least squares are the fol

lowing T'
1970: =  17.1464 -f 4.2488 X InT-f .2086 X U-T

(7.4090) (.6524) (.0212)
-f- .3170 X  CAL 
(1.3492)

N  =  120, =  .860
=  .858

1940: e°o =: -13.1035 +  5.4352 X InY +  .1654 X LIT 
(18.5102) (2.3860) (.0626)
-1- 2.9470 X In CAL 
(3.7176)

N =  36,R^= .856 
R'̂ =  .845,

where êo —  life expectancy at birth, average male and female 
y national income per capita, 1970 U.S. dollars 

LIT —  percentage literate of the adult population 
CAL —  excess of daily calorie consumption per capita 

over 1,500.
Coefficients of all three variables in both equations are properly 

signed. The explanatory power of the regression equations is virtually 
identical for the two years. Income and literacy terms are highly signifi
cant in both periods and retain approximately the same magnitude. This 
stability was unexpected because of the high degree of colinearity among 
regressors. The coefficients indicate that a 10 percentage point increase 
in literacy is associated at both points with a gain in life expectancy of 
approximately 2 years, and that a 10% gain in national income by itself 
increases life expectancy by approximately one-half year. Coefficients 
of the calorie term decrease over time but are insignificant in both 
periods. It is very unlikely that the availability of calories for daily con
sumption has no influence on mortality. The calorie variable is probably 
subject to greater measurement error than the other two, and the influ
ence of calorie availability is probably being reflected through them. 
The constant term increases by about 30 years between 1940 and 1970, 
although by itself this change is not readily interpreted, since the zero- 
points on variables are well below the range of observed experience. 
The hazards of extrapolation arc shown by the negative (though insig
nificant) intercept for 1940.'*
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The substantive significance of the structural shift, as reflected pri
marily in the intercept, is probably best illustrated in the following way. 
Each of the 120 countries in 1970, including 94 LDCs, can supply 
estimates for each of the three regressors. It is therefore possible to 
estimate what life expectancy would be for every country at its current 
developmental level if no structural change had occurred in the relation 
between mortality and socioeconomic development. This estimate is 
simply obtained by substituting values of the three regressors for 1970 
into the 1940 regression equation. Diflerences between actual life ex
pectancy and that predicted if 1940 relations had continued to prevail 
indicate the amount of change in life expectancy attributable to the 
structural shift. A weighted average of such differences will indicate 
the importance of the shift for LDCs as a whole.'' Results of this exer
cise are presented in table 5.5.
Estimates presented in this table indicate that life expectancy for 

LDCs as a unit (exclusive of China, North Korea, and North Vietnam) 
would have been 8.66 years lower in 1970-75 if life expectancy had 
continued to be related to other development indexes as it was in 1940. 
Excluding South Vietnam, where special factors were obviously distort
ing life expectancy, the figure is 8.84. This is an estimate of the amount 
of increase in life expectancy that is attributable to factors exogenous 
to national levels of income, literacy, and calorie consumption.® What 
fraction of the total gain in life expectancy during the period this 8.84- 
year stmctural shift represents is difficult to assess. W H O  estimates that 
life expectancy in LDCs was 32 years in 1935-39 (30 in Africa and 
Asia and 40 in Latin America) and 49.6 years in 1965-70 (World 
Health Organization 1974, p. 23). The earlier figure is based on very 
little information, but if we accept it, the implication is that the struc
tural change accounts for about half (50.2%) of the total gain in life 
expectancy during these nearly equivalent 30-year periods. This estimate 
is lower than the 79.5% (9.7/12.2) figures estimated for MDCs and 
LDCs combined by Preston (1975, p. 238) not so much because the 
estimated Ae°o attributed to structural shifts differ (the difference is in 
fact only 0.86 years) but because the estimated gains in life expectancy 
differ (12.2 years for the world as a whole between 1938 and 1963 by 
Preston versus 17.6 years for LDCs between 1935—39 and 1965-70 
by WHO). Part of the discrepancy in the estimates probably results 
from differences in the universe covered. Because MDCs had achieved 
by 1940 levels of developmental indicators high enough that relatively 
little gain in life expectancy was to be expected from advances in living 
standards, it is likely that exogenous factors represented a larger fraction 
of the gains that occurred there than they did in LDCs. Another part 
may reflect differences in the periods covered, since the present estimate 
pertains to a somewhat later period. Suggestions that the pace of mor-

0»



Table 5.5 Life Expectancy in 1970—75 and Life Expectancy I’redicted if 1940 Relations between Life Expectancy and Levels of
Literacy, Income, and Calorie Consumption Had Continued to Prevail
Predicted Actual Differ- Predicted Actual Differ- Predicted Actual Differ-

A jrica f»0 * pO  ̂0 ence Latin America p 0 ♦ pO  ̂0 ence Asia flO * ̂0 pO  ̂0 ence
Algeria 41.42 53.20 11.78 Argentina 61.84 68.20 6.36 Afghanistan 30.16 40.30 10.14
Angola 37.32 38.50 1.18 Bolivia 39.49 46.80 7.31 Bangladesh 31.49 35.80 4.31
Botswana 34.13 43.50 9.37 Brazil 50.85 61.40 10.55 Burma 41.23 50.00 8.77
Burundi 40.39 39.00 -1.39 Chile 56.62 62.60 5.98 Cyprus 55.21 71.40 15.19
Central Colombia 51.36 60.90 9.54 India 40.1 1 49,50 9,39
African Rep. 35.16 41.00 5.84 Costa Rica 56.07 68.20 12.13 Indonesia 39.54 47.50 7.95

Chad 30.29 38.50 8.21 Dominican Rep. 48.38 57.80 9.42 Iran 43.23 51.00 7.77
Congo 42.47 43.50 1.03 Ecuador 47.14 59.60 12.46 Iraq 42.57 52.70 10.13
Dahomey 33.60 41.00 7.40 El Salvador 45.09 57.80 12.71 Israel 63.10 71.00 7.90
Egypt 41.95 52,40 10.45 Guatemala 43.86 52.90 9.04 Jordan 43.59 53.20 9.61
Ethiopia 30.39 38.00 7.61 Guyana 51.21 67.90 16.69 Khmer Rep. 47.19 45.40 -1.79
Gabon 41.65 41.00 -.65 Haiti 29.48 50.00 20.52 Korea, Rep. of 52.20 60.60 8.40
Gambia 33.47 40.00 6.53 Honduras 44.10 53.50 9.40 Laos 32.95 40.40 7.45
Ghana 43.10 43.50 .40 Jamaica 54.93 69.50 14.57 Lebanon 55.11 63.20 8.09
Guinea 30.43 41,00 10.57 Mexico 55.24 63.20 7.96 Malaysia 50.43 59.40 8.97
Ivory Coast 41.97 43.50 1.53 Nicaragua 48.51 52.90 4.39 Nepal 31.63 43.60 11.97
Kenya 37.37 50.00 12,63 Panama 55.47 66.50 11.03 Pakistan 37.05 49.80 12.75
Liberia 35.68 43.50 7.82 Paraguay 47.84 61.90 14,06 Philippines 47.95 58,40 10.45
Libyan Arab Rep. 52.23 52.90 .67 Peru 46.72 55.70 8,98 Saudi Arabia 42.56 45.30 2.74
Madagascar 39.55 43.50 3.95 Puerto Rico 59.60 72.10 12.50 Singapore 55.22 69.50 14.28
Malawi 33.05 41,00 7.95 Trinidad Sri Lanka 46.86 67.80 20.94
Mali 28.99 38.00 9.0! and Tobago 54.17 69.50 15.23 Syria 44.14 54.00 9.86
Malta 58.07 70.80 12.73 Uruguay 59.54 69.80 10.26 Taiwan 54.32 69.40 15.08
Maritius 49.47 65.50 16.03 Venezuela 55.14 64.70 9.56 Thailand 48.09 58.00 9.91
Mauritania 33.50 38.50 5.00 Turkey 49.03 56.90 7.87

Table 5.5 (continued)
Predicted Actual Differ- Predicted Actual Differ- Predicted Actual Differ-

Africa po  ̂0 ence Latin America po ♦  ̂0 pO  ̂0 ence Asia e»o* pO  ̂0 ence

Morocco 39.92 52.90 12.98 Mean difference, Latin America =  10.90 Vietnam, Rep. of 49.08 40.50 -8.58
Mozambique 38.98 43.50 4.52 Yemen 31.53 44.80 13.27
Niger
Nigeria

30.20 38.50 8.30 1970 population-wejghted mean Yemen, P.D.R. 31.79 44.80 13,01
37.52 41.00 3.48 difference, Latin America = 9.54

Rhodesia 38.39 51.50 13.11
Rwanda 29.66 41.00 11,34
Senegal 36.25 40,00 3.75
Sierra Leone 35.25 43.50 8.25
Somalia 28.37 41.00 12.63
South Africa 50.59 51.50 .91
Sudan 34.70 48.60 13.90
Togo 33.93 41.00 7.07
Tunisia 42.32 54.10 11.78
Uganda 37.62 50.00 12.38
Cameroon 45.40 41.00 -4,40
T anzania 32.00 44.50 12.50
Upper Volta 28.92 38.00 9.08
Zaire 37.16 43.50 6.34
Zambia 45.02 44.50 -.52

.Mean difference, Africa = 7.05 Mean, all LDCs =  8.61 Mean difTercnce, Asia 9.14

1970 population-weighted mean 1 970 Population-weighted mean. 1970 population-weighted
8.90difference, Africa 7.22 all LDCs -  8.66 mean difference, Africa — I

►Based on substitution of 1970 values of literacy, income, and calorie consumption into 1940 regression relating to these variables.
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tality decline in LDCs has slowed in the past decade (Hansluwka 1975; 
World Bank 1975) imply that the shift in the mortality/development 
relation may have essentially ended by the early 1960s, while gains in 
living standards continue to exert an influence on mortality. In any case, 
the estimated amount of the structural shift is consistent between the 
two estimates at about 9 years of life expectancy at birth.
The structural shift has evidently been least pronounced for African 

countries and most pronounced for Latin America. Africa has unques
tionably experienced the least penetration by modern public health mea
sures of any region. The problem is not simply poverty but also a widely 
dispersed population that increases program costs (World Health Or
ganization 19756, p. 17). Several of the African countries have lower 
life expectancies in 1970-75 than could have been expected based on 
1940 relations. The apparent advantage enjoyed by Latin American 
countries may be due to their special relations with the United States. 
The United States has been by far the largest bilateral donor in inter
national health aid, and the bulk of aid appears to go to Latin American 
countries, either directly or through the Pan American Health Organi
zation (World Bank 1975, pp. 68-69). It is worth noting that, of the 
ninety-four LDCs, Sri Lanka and Mauritius are two of the four whose 
estimated structural changes are largest. It is unfortunate that so much 
attention has focused on these unusual cases.
Attributing to all countries the relations prevailing in countries for 

which data are available is always risky. The preceding analysis of 
change can be complemented by one that focuses exclusively on the 
cases that can be documented. Each of the thirty-six countries providing 
data in 1940 can also supply data in 1970. According to the previous 
formulation, we should expect Ae% to be linearly related to AlnT, Ain 
CAL, and ¿¡.LIT, with a relatively large positive intercept reflecting the 
structural shift. In the first specification of the model, we add three 
terms believed to reflect factors responsible for a portion of the struc
tural shift. The first (MAL) is an estimate of the degree of malarial 
endemicity in 1940, which is a proxy for the effect of antimalarial pro
grams on AeA. Each of the thirty-six countries with endemic malaria 
has had a major antimalarial campaign. It is hoped that the coefficient 
of this term will provide a clearer indication of the effect of antimalarial 
activities on gains in life expectancy than was previously available. The 
second {AID) is an estimate of the average annual per capita nonmili
tary aid in United States dollars received from bilateral and multilateral 
donors between 1954 and 1972. The third (WAT) is an estimate of per 
capita aid received for water and sewerage projects between 1965 and 
1970 (U.S. dollars). The latter two variables are assumed to be proxies 
for the amount of total per capita health aid received between 1940
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and 1970. Their values are generally highest for the Latin American 
countries. Values of these variables are presented in appendix table
5.A.3.
The estimated equation with all six terms present is the following:*’

Le% = 6.5212 + 3.4500 X AlnT + .0354 X  AL/T 
(2.8468) (2.4111) (.0927)

+  .5605 X  M n C A L  
(4.9362)

+  3.1328 X  M A L  -I- .1460 X A W  +  .1955 X W A T  
(.9411) (.2376) (.3668)

=  .595 
=̂ =  .506.

Each of the coefficients has the expected positive sign. The coefficient 
of income remains similar in absolute value to that estimated in the 
cross-sectional regressions, but tliat of literacy declines by a factor of five 
and calories remain an insubstantial factor. Receipt of external aid 
contributes positively but insignificantly to mortality improvement. The 
most interesting result refers to the constant term. For a country essen
tially free of malaria in 1940 (MAL =  0), it is estimated that life ex
pectancy would have increased by 6.52 years in the absence of socio
economic development and external aid during the three decades. For a 
country in which malaria was highly endemic (MAL =  3), the corre
sponding gain is 15.92 years, of which 9.40 is attributable to factors 
associated with malarial endemicity. The average life expectancy for the 
seventeen LDCs was 39.29 in 1940 and 59.42 in 1970, giving an average 
gain of 20.13 years. The average malaria endemicity score for these 
seventeen was 2.59. Of the total gain in e%, 8.11 years (3.1328 X 2.59), 
or 40%, is attributable to factors associated with malarial endemicity, 
and the constant term of 6.5 years, or 23%, represents other exogenous 
factors. The sum of 72% is considerably higher than that implied by the 
previous procedure. The external aid terms contribute an additional
1.13 years, or 5.6%.̂ °
Whether or not antimalarial programs themselves produced the gain 

of 8.11 years attributed to malarial endemicity remains in serious doubt. 
The malaria score is correlated with life expectancy in 1940 at — .873. 
It is thus acting as a proxy for the initial level of mortality from a host 
of potentially eliminable infectious and parasitic diseases. When the ini
tial level of life expectancy is entered as an independent variable, the 
magnitude of the structural change remains roughly the same but the 
portion attributable to the malarial term declines to zero:
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Ae% 31,4722 +  3.6048 X +  .0430 X AL/T 
(8.5108) (2.0533) (.0790)

_  .9865 X AC/IL 
(4.2327)
-  .0211 X m a l  +  .0750 X a i d  .2939 X W A T
(1.3059) (.2036) (.3139)
-  .4063 X <?"n(l940)
(.1328)

/?2 =  .720 
=  .643.

Other codiicicnl.s arc not aifccteci in such a way as to substantially 
alter interpretations, but the cocllicicnt of malarial cnclcmicity becomes 
eilectively zero. The amount of structural change for the seventeen 
LDCs, the gain that is not accounted for by changes in Y, LIT, or CAL, 
is 16.46 years of life, or 81.8% of the average gain during the period.” 
The estimated structural change is close to that estimated directly above, 
but malaria’s role in it is now negligible. When malarial endemicity is 
operationalized as a series of dummy variables, none of the dummy 
coefficients is significant, and the relation between mortality change and 
endemicity is nonmonotonic. Other functional forms and variable oper
ationalizations should be investigated; at the moment all we can con
clude is that the longitudinal analysis provides no better fix on malaria’s 
role than the largely inconclusive cause-of-death analysis.
Two estimates have been advanced of the fraction of LDC gains in 

life expectancy between 1940 and 1970 that are attributable to struc
tural change. The first estimate of one-half was based on a regression- 
decomposition technique that assumed all nations had relations between 
mortality and development indexes in 1940 identical to those prevailing 
in nations that could supply data for that year. The second estimate of 
approximately 80% was based solely upon examination of trends in the 
latter group. There is an important technical reason to favor the former 
estimate, namely, that measurement error is likely to be a more impor
tant source of distortion in longitudinal than in cross-sectional data. 
Measurement error biases coefficients toward zero. If random measure
ment error were all that was reflected in our measured changes in in
come, literacy, and calorie consumption, then the entire change in life 
expectancy would be absorbed in the constant term and attributed to 
structural change, regardless of the actual importance of these factors. 
Development levels are undoubtedly better measured than development 
rates, giving greater stability to the analysis based on a comparison of 
cross sections. There arc, however, indications that a fraction of the gain
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larger than one-half would be attributed to structural shifts if analysis 
had focused more narrowly on the period between 1940 and 1960.
The estimate of one-half is roughly consistent with the preceding 

cause-of-death analysis. Inlluenza/pneumonia/bronchitis has accounted 
for perhaps a third of the mortality decline. No effective preventive 
measures have been deployed against these diseases, the effectiveness of 
immunization being minimal, and there arc suggestions that antibiotics, 
sulfa drugs, and curative services are not widely enough available in 
LDCs to have substantially altered the disease picture (Sharpston 1976; 
Bryant 1969, pp. 314-23). Diarrheal diseases probably account for 
another 9% or so of the decline, and the principal method of control 
has been improvements in water supply and sewerage that, because of 
their expense, are closely associated with economic development.*- It is 
likely that social and economic development— especially as reflected in 
water .systems, nutrition, housing, and personal sanitary knowledge—  
have operated largely through these diseases. In the case of other dis
eases it appears that programs of a narrowly public health nature that 
have embodied inexpensive new techniques, especially vector control 
and immunization, have been the decisive forces in mortality reductions.
5.1.5 The Role of MDCs in LDC Gains
Many have argued that MDCs have played a decisive role in the 

mortality declines experienced by LDCs, although the case has not been 
well documented. Certain of the influences are clear enougli. Sulfa 
drugs, antibiotics, and most vaccines and insecticides, including DDT, 
have been developed in laboratories within MDCs. MDCs contributed 
5,764 technical assistance w'orkers in health services to LDCs in 1968 
(Organization for Economic Cooperation and Development, n.d., pp. 
276-77). Governmental health agencies were often created under colo
nial auspices. The role of external financing has also been stressed, but 
the accounts have focused on the dramatic examples in relatively small 
countries where international campaigns have often been undertaken 
largely for their demonstration value.
Health assistance in the developing world began with the work of 

medical missionaries, who were established in the Philippines in 1577 
and in China by 1835 (Maramag 1965; Bowers 1973).'-'* The early 
cfTorts of colonial governments were designed primarily to protect the 
colonials from epidemic diseases (Beck 1970). Correspondingly, coop
erative international health efforts principally attempted to protect Eu
rope and North America from imported cholera, plague, and yellow 
fever (Howard-Jones 1974). An evolving social conscience in the inter
war years led to greater concern with the health of the native population 
itself and to the establishment of local medical colleges (Beck 1970). 
The most effective international efforts of the period were undoubtedly

oe\
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those of the Rockefeller Foundation, which led a successful campaign 
to eradicate yellow fever from Latin American cities in 1916-23, re
pelled the invasion of Anopheles gambiae into Brazil in 1938, financed 
medical schools around the world, and was “probably the largest single 
factor in improving the public health education of the world up to the 
creation of the W H O ’’ (Goodman 1971, pp. 381, 266, 377-82). Its 
antimalarial activities began in 1915 and included demonstrations of 
the superior cost effectiveness of vector control compared with treat
ment and the feasibility of complete eradication. The antimalarial activ
ities were considered by Russell, one of the world’s leading malariolo- 
gists, to be of fundamental importance in ultimate control of the disease. 
“In instance after instance the foundation provided the catalyst, or the 
inexpensive mainspring, or the seed money that resulted in control of 
the disease” (Russel! 1968, p. 644).
The total amount of money appropriated by the Rockefeller Founda

tion from 1914 to 1954 for antimalarial activities, exclusive of salaries 
and overhead was only $5 million (Russell 1968, p. 644). This is a 
vivid illustration that contributions to mortality change arc inaccurately 
reflected on financial ledgers. International aid for health purposes is a 
small part of total health expenditures in LDCs and probably always 
has been, But its cost effectiveness has certainly far surpassed the aver
age for internally financed appropriations, which are too often focused 
on expensive curative services in urban areas.
Only crude indications are available of the relative magnitudes of 

internal and external sources of health expenditures in LDCs. In 1970, 
government health expenditures were estimated for LDCs containing 
1.89 billion people. Total government expenditure on health in these 
areas came to $7.67 billion, or about .$4 per capita.'*'" Private health 
expenditures in LDCs are probably slightly larger than public expendi
tures, judging from co.mparisons that can be made in seven countries.’“ 
Addition of private and public expenditure in countries not represented 
would bring the total annual expenditure perhaps to the range of $20- 
30 billion.
In contrast, the largest single source of international assistance for 

health, the World Health Organization, dispersed only $115 million in 
1972, a figure that includes family planning activities and some dispers
als to MDCs (World Bank 1975, pp. 68-69). The annual budget of 
the Work! Health Organization in 1970 was less than that of Massa
chusetts General Hospital! (Goodman 1971, p. 223). Of its regular 
budget, the United .States contributed 31% and the USSR 13%, with 
no other country making a contribution larger than 7% (Goodman
1971, p. 220). The second largest source of international assistance in
1972, USAID, contributed $42 million. All together, the ten largest 
multilateral or bilateral sources of health aid contributed $300.7 million
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in international assistance for health programs in 1972 (World Bank 
1975, p. 68), probably between 1% and 2%  of total health expendi
tures in LDCs. To this should be added a portion of the $79 million in 
loans and credits made by the World Bank for water supply and sewer
age construction in that year (World Bank 1975, p. 48).
It seems vei7  likely, then, that total external health aid received by 

LDCs is less than 3% of their total health expenditures. The figure may 
liave been somewhat higher earlier in the postwar period. The cumula
tive United States contribution to antimalarial activities through national 
research and international assistance has been estimated to be about 
one-half billion dollars (Russell 1968), but the annual contribution has 
declined drastically (Weller 1974; World Health Organization 1975a). 
But even the cumulative total is a paltry figure compared with annual 
expenditures in LDCs themselves. MDC contributions to mortality de
clines in LDCs have not been primarily financial; according to the esti
mates of the preceding section, the financial contributions are associated 
with an increase in e°o of about one year in the seventeen LDCs betw'een 
1940 and 1970. Instead, they seem to have consisted of the develop
ment of low-cost health measures exploitable on a massive scale, dem
onstration of their eflectivencss in relatively small areas, training and 
provision of personnel, and occasionally the initiation of large-scale 
programs whose major cost was often absorbed by the recipient coun
try.’■' When action appeared to be remarkably cost eflcctivc and timely, 
such as a campaign to eradicate smallpox from West and Central Africa, 
the entire burden of effort was occasionally absorbed by an M D C  (Foege 
ct al. 1975).

5.2 Conscquence.s of Mortality Reductions
In this section we can do no more than begin to sketch in the major 

influences of these mortality declines on populations of the less devel
oped world, since these declines affect virtually every aspect of individual 
and collective life in a manner that undoubtedly varies with a host of 
initial conditions present in the population. It is probably wise to begin 
with the most concrete and least variable effects, the demographic ones.
Other things remaining the same, mortality declines increase the rate 

of population growth. The initial effect obviously is to increase the crude 
rate of natural increase by the absolute amount of the decline in the 
crude death rate. To a close approximation, the long-run effect of a 
permanent decline is to increase the rate of natural increase by the aver
age (unweighted) decline in age-specific death rates between age zero 
and the mean age of childbearing (Preston 1974). This effect is almost 
fully realized within two generations. In neither case is the growth re
sponse strongly conditioned by the prevailing level of fertility. Not a
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shred of doubt remains that the vast majority of the acceleration in 
world population growth during the twentieth century is attributable to 
mortality decline rather than to a rise in fertility.
It is important to recognize that ehanges in rates of population growth 

typically have very different eifeets on demographic, economic, and 
social processes depending on their source. Coale and Hoover (1958) 
in their classic study were careful to point out that they were studying 
the economic implications of variation in fertility, but the study has 
often been misinterpreted as suggesting the deleterious effects of rapid 
population growth per se. Application of a modified Coale-Hoover 
model by Barlow (1967, 1968) demonstrated much more ambiguous 
economic effects when the source of growth acceleration was mortality 
decline. Loose discussions of relations betw'een population and economic 
growth are usually aimed implicitly at the fertility component, even 
though it is mortality variation that has been the root of trends in popu
lation growth.
7'he fundamental reason why effects differ is a difference in the ages 

of persons affected. Changes in fertility initially affect only the number 
of zero-year-olds, and permanent changes permanently affect the age 
distribution of the population. Mortality changes typically affect all ages, 
and age distributional changes are relatively minor (Coale 1956; Stol- 
nitz 1956). Such as they are, the short-run age distributional changes 
induced by mortality decline typically increase the proportion of the 
population at ages below 5 or 10 and above 40 and decrease the pro
portion at other ages. The pertinent index is the age-specific death rate,
f).,. When this declines by more than the population-weighted average, 
the proportion of the population in the immediately succeeding ages will 
rise. Since mortality declines have tended to be largest in absolute (but 
not proportional) terms at the extremes of life, the dependency burden 
initially rises. The long-run effect of a permanent decline in mortality is 
typically to increase the proportion of the population at ages below 20 
and above 75. The pertinent age-specific index here is the cumulative 
change (unweighted) in age-specific death rates since age zero relative 
to an appropriately defined average (Preston 1974). The long-run effect 
on the dependency burden is also positive. With the gross reproduction 
rate fixed at 2.5, a rise in female life expectancy from 30 to 50 to 70 
years in stable populations characterized by “West” mortality patterns 
increases the ratio of those outside of labor force age (15-64) to those 
within from 0.635 to 0.764 to 0.847 (Coalc and Dcmeny 1966, pp. 82, 
98, 114). All of this increase is sustained in the ages below 15. These 
changes arc not trivial, but they arc rather small relative to those in
duced by movements of fertility within its observed range.

It follows frcmi this discussion and the formal analysis that supports 
it that if all ages experience an identical decline in death rates (usually
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termed a “neutral” decline), the age composition of the population will 
be unaffected in both the short run and the long run. The probability

X 4- nof survival from age x t o age x n  is equal to exp {—  j ¡ x{ t ) d t ) ,
Xwhere ¡ ¡ .{t) is the death rate at exact age t. A decline in mortality by 

amount k at all ages will raise all ;i-ycar survival probabilities by the 
factor, exp {kn ) . Since the population at each age grows by the same 
factor (including infants via the greater survivorship of prospective par
ents), the proportionate age distribution is unaffected. Barring behav
ioral changes, a decline thiit is neutrally distributed among population 
subgroups, however defined (e.g., occupational or educational groups), 
will not affect population composition. The point is worth emphasis: it 
is d i f f e r e n t i a l mortality change that affects population composition. A 
change that is equally shared alfcets only size and growth. To the degree 
that typical mortality changes have been differentially distributed, the 
first-order changes induced in population composition have been eco
nomically unfavorable. Not only have the very young and the very old 
profited disproportionately, but so ha\c women and unskilled or semi
skilled workers.'® Unlike programs of human resource development, 
which usually aim directly at an upgrading of population composition 
in ways that relate to production, programs of mortality decline have 
typically increased population size and reduced, at least initially, the 
desirability of its configuration.
Although mortality and fertility variation have very different effects 

on population composition, the mechanism by which they influence 
population size is the same in the long run; changes in the annua! num
ber of births. The principal long-run effect of mortality decline on popu
lation size arises not from the greater survivorship of persons who 
would have been born in any event, but from the larger number of births 
tliat arc produced. To see this clearly, suppose that a neutral mortality 
change occurs to an initially stable population such that all ages experi
ence a permanent reduction in death rates of .02. If age-specific fertility 
rates remain unchanged, the rate of population growth will increase by 
.02 and the rate of increase in the annual number of births will also rise 
by .02. Consider the number of 20-ycar-olds in the population 60 years 
after the mortality decline. The original number born into this cohort 
will be larger as a result of the mortality decline by [c V2(4oi_]j _  
123%, wlicrcas their improved survivorship after birth will have in
creased their numbers by 49%^ a growth factor less than
litilf as large. More than half the members of the coliort would not have 
been bom had mortality not declined. This fraction continues to grow 
over time, but the improved survivorship factor does not. Stated more 
vividly, any LDC child “saved” from death today adds only one to the 
population size for a time. But the progeny of that child will ultimately
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be infinite in numbers if current rates of mortality and fertility are main
tained by all generations. The prevailing practice in health economics 
of ignoring the offspring of the population “saved” seriously misrepre
sents the effect of health programs on populations (see reviews in Weis- 
brod 1975 and Klarman 1967).
5.2.1 Economic and Behavioral Responses
In discussing aggregate economic and behavioral responses to mor

tality decline, it is useful to recognize that all of the responses must 
make themselves felt through one of four indexes. This follows directly
from a formal identity;

C D R - - C B R f C R N M  -  -\- R^„
where C D R ,  C D R ,  C R N M  =  crude rates of death, birth, and net
migration

Rp, Rp,. r- proportionate rate of growth of total production 
and of production per capita.

When the crude death rate declines, one of the terms on the right side 
must change to keep the identity in balance. The first three terms on the 
right side— birthrates, migration rates, and the economic growth rate—  
primarily reflect behavioral adjustments to mortality change. The fourth 
— the growth rate of output per capita— is basically a default option, 
inevitably activated if none of the other three terms change. If none of 
the four terms on the right can change, or change for very long, the de
cline in CDR cannot be sustained. This is the basic Malthusian model, 
in which the “passion between the sexes” placed a floor on the crude 
birthrate, a subsistence level of production bounded Rj, c from below, 
migration was defined as impossible, and slow technical change and 
rapidly diminishing returns to labor constrained Rp from above.
As an identity, any term in it could be isolated on one side of the 

equation and the others forced to “respond” to its changes. The justifi
cation for isolating the CDR is provided in the first part of the paper: 
a substantial fraction of changes in CDR have been induced by factors 
independent of any term on the right side, and it is reasonable to view 
them as being forced to respond to it. To the extent that declines in 
CDR have been produced by increases in rates of growth of production 
per head, the equation as presented is misleading.̂ ®
In most of the remainder of this section we will consider the various 

ways populations appear to have responded to mortality declines, taking 
each of the possibilities in turn. The review attempts to be positive and 
historical rather than normative.
D e c l i n e s  i n  C r u d e  B i r t h r a t e s

There arc a multitude of ways that changes in mortality can induce 
changes in fertility. Three of the effects are quasi-biological. Declines in
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mortality change the age structure in such a way as to reduce the pro
portion of the population in the childbearing years and to reduce crude 
birthrates if age-specific fertility rates remain constant. Using the earlier 
example, gains in female life expectancy from 30 to 50 to 70 years, with 
age-specific fertility held constant at a level that produces a gross repro
duction rate of 2.5, changes the crude birthrate from 38.78/1,000 to
37.12 to 35.99. The decline in the crude death rate over this range is 
from 33.34 to 5.78, so that the decline in the birthrate compensates for 
10.1% of the decline in crude death rates through this age-structural 
route (Coale and Demeny 1966).
A second biological mechanism operates through breast-feeding. 

Breast-feeding inhibits ovulation, particularly in poorly nourished popu
lations. Survival of the previous birth, by extending lactation, tends to 
delay the arrival of the next birth. Estimates of the average amount of 
net delay range as high as 12-13 months in Senegal, Bangladesh, and 
certain preindustrial European populations, although an estimate of 
about 7 months is probably more representative of poor agrarian popu
lations (see the review in Preston 1975è). Since average interbirth 
intervals in such populations average about 30-35 months, the compen
sating variation in fertility to a change of infant mortality rates can be 
as high as 35% but is more likely to be in the area of 20%. That is, if 
all a woman’s children die in infancy, her average interbirth intervals 
will be shorter by 20% and she will have approximately 20% more 
births over her reproductive life than if all had survived. In urban Latin 
American settings, where breast-feeding is usually short if it occurs at 
all, the compensating variation from this source is negligible (Rutstein 
and Medica 1975).
A third quasi-biological influence operates in the opposite direction 

but is probably fairly weak. Mortality declines make it more likely that 
marriages will survive through the end of the partners’ reproductive 
periods. In areas such as India where sanctions against widow remar
riage are strong, reductions in the incidence of widowhood probably 
exert an upward pressure on fertility. Arriaga (1967) has argued that 
this mechanism is responsible for substantial postwar increases in child- 
woman ratios in certain Latin American populations. However, his argu
ment neglects the age-structural changes that are directly produced by 
mortality declines. The maximum effect of mortality changes on a wom
an’s completed fertility can be estimated by assuming that no remarriage 
is possible and that childbearing occurs at a constant rate throughout 
her reproductive life up to the death of her husband or for 25 years, 
wliichever comes first. Then her completed fertility is simply propor
tional to the expected number of years lived by the husband in the first 
25 years of marriage. Assuming that males are age 20 at marriage, this 
expectation goes from 20.97 years in a population with a male life ex
pectancy at birth of 30.08 to 24.49 when life expectancy is 68.56
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(Coalc and Dcmcny 1966, pp. 7, 23). Fertility would increase by 
16.8%, or by perhaps 6 points, while the death rate would decline by 
perhaps 25 points. Complete prohibition of widow remarriage could 
thus boost the growth acceleration induced by mortality decline by some 
25%, making it roughly equivalent to but opposite in sign from the 
lactational ciTcct. ffowever, it docs not appear that taboos on widow 
remarriage arc sulhcicntly widespread outside of India to have anywhere 
near this eilcct.
In addition to the three quasi-biological links, there are many possible 

behavioral ones. Since these arc the subject of another conference paper 
(chap. 3), they will not be reviewed here (see also O’Hara 1975). 
Suffice it to say that the magnitude of one relationship has now been 
investigated rather carefully in a variety of populations in Asia and Latin 
America, as well as in preindustrial Europe. It has repeatedly been 
shown that, among women of a particular parity, those who had experi
enced one additional child death subsequently bore, on average, far 
fewer than one additional birth. Furthermore, some of the additional 
childbearing that did occur could be traced indirectly to the biological 
link identified above. The studies have attempted to control other 
characteristics of women believed to influence fertility (see studies by 
Chowdhury, Khan, and Chen; Heer and Wu; Rutstein and Medica; and 
Knodel in Committee for . . . Demography 1975). The largest “replace
ment” cficct w'as 0.28 identified in Taiwan by Heer and Wu. It may be 
that the dead children were replaced in advance, but the simple demog
raphy of death makes this an inefficient reproductive strategy. The large 
majority of children who die before adulthood do so in the first two or 
three years of life, and their death can be observed and reacted to by 
parents during their own reproductive period.
The apparent failure of parents in many LDCs to behave as though 

they were pursuing a single reproductive target framed in terms of sur
viving children should not be surprising. It is clear that many of the 
social norms and sanctions that regulate reproductive behavior in LDCs 
refer to age at entry into union, frequency of intercourse, postnatal 
abstinence, number of partners, lactation, remarriage, and so on, rather 
than specifically to the number of children born or surviving (Polgar 
1972). It is not necessary to reject the view that reproducers are goal- 
directed, but only to recognize that social norms and expectations have 
established other goals than “the” number of children. These norms and 
expectations are not responsive to an individual’s experience with child 
death, although they may be responsive to aggregate mortality rates. 
Such conditioning is in fact the basis of functionalist theories of fertility. 
Davis (1955) has repeatedly argued that high-mortality populations 
must adopt a set of institutions and customs producing high fertility or 
else face extinction. The major adaptive institution he points to is the
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extended family, which encourages early entry into union by'arranging 
marriages and stimulates fertility by removing many of the child-rearing 
costs from the parents. The expected positive elTect of family extension 
on fertility has not been observed in most empirical studies at the house
hold level (see the review in Burch and Gendell 1970). More to the 
point, it is not clear how the group-selection processes that are supposed 
to have created such institutions in the first place would operate to 
change them when mortality conditions relax.
There is one aggregate-level linkage between death rates and birth

rates that deserves mention because of its apparent importance in pre
industrial Europe. In a spatially limited system where land is the basis 
of wealth and accession to land the prerequisite for marriage, the rate of 
marriage and hence childbearing will depend upon the rate at which 
land becomes available, hence on mortality. Exogenous declines in mor
tality will, more or less automatically, reduce fertility by slowing the 
turnover of land and delaying marriage. Such a system was apparently 
an important feature of demographic-economic relations in Western 
Europe from 1600 to 1800 and may account for the generally late age 
at marriage in these populations (Habakkuk 1971; Wrigley 1969; see 
Eversley 1957 for a vivid numerical description of the expected re
sponses to an epidemic). More important, economic historians have 
suggested that this mechanism, the “European marriage pattern,” was a 
fundamental basis of the industrial revolution since it facilitated capital 
accumulation by severing the link between the level of mortality and the 
rate of growth of income per capita (Wrigley 1969; Habakkuk 1971). 
How important this mechanism is in contemporary less developed coun
tries is unclear. Increased rates of population growth have been accom
panied by declining proportions married throughout much of Asia since 
1960 or so (Smith 1976). However, many other modernizing influences 
have also been at work. In Asia, at least, the prevalence of an extended 
family system in rural areas reduces the dependence of marriage on 
individual acquisition of land and presumably attenuates the link be
tween population pressure and individuals’ marital behavior. In urban 
areas, however, a “suitable” job may come to play an analogous, though 
no doubt less decisive, role.
That the sum of responses of fertility to mortality declines in LDCs 

has been quantitatively weak is shown clearly in the history of popula
tion growth rates. Durand (1967, p. 7) puts the annual rate of popu
lation growth for LDCs at 0.3% for 1850—1900 and 2.1% for 1950—65. 
He further suggests that, with few exceptions, birthrates have not de
clined. The United Nations Population Division “estimates and conjec
tures” that CDRs in LDCs were 38/1,000 in 1850-1900 and 17/1,000 
in 1960-70, whereas CBRs were 40/1,000 and 41/1,000 in the two 
periods (United Nations 1971, p. 7). These figures suggest no compen-
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sating variation in fertility whatever, although mortality declines may 
have reduced the increase in fertility that would otherwise have occurred.
It is true that several of the postulated relations should operate with a 
lag, and widespread (but small) declines in fertility since 1970 in LDCs 
might be partially attributed to prior mortality decline. But the evidence 
is that changes in birthrates have not been a major mechanism of adjust
ment to date.
D e c l i n e s  i n  C r u d e  R a t e s  o f  N e t  M i g r a t i o n

An increase in out-migration for the world as a whole is clearly im
possible, and it has been scarcely more of an option for LDCs as a bloc. 
Perceived cultural, economic, and political difficulties attendant upon 
migration from LDCs to MDCs have resulted in M D C  immigration 
quotas that arc fixed at a point where they represent a tiny fraction of 
annual natural increase in LDCs. International migration among LDCs 
faces similar obstacles (see the discussion in Myrdal 1968, pp. 1459- 
62). In this matter the present LDC situation is again markedly at vari
ance with that of European populations in the eighteenth and nineteenth 
centuries, when a substantial amount of population increase was drained 
ofT via overseas or transcontinental migration. Friedlandcr (1969) 
stresses the importance of this “safety valve” for delaying fertility re
ductions in England and Sweden. My calculations indicate that 15-25% 
of persons born in Sweden in the middle decades of the nineteenth cen
tury died outside its borders.
When subnational territories arc considered, the migration response 

probably becomes more consequential, because the export of population 
growth from one area to another faces fewer legal, cultural, and institu
tional impediments, in Indonesia, the Philippines, and Ceylon, govern
ment programs have attempted to redistribute population from dense, 
rapidly growing areas to sparsely populated ones, although relative to 
natural increase the movements have been small (Myrdal 1968, pp. 
2139^9). How important mortality declines in rural areas have been 
for rural-urban migration in LDCs has simply not been identified, to my 
knowledge. The region with apparently the sharpest mortality decline 
since 1900, Latin America, has also had the most rapid rural to urban 
migration (United Nations 1971). But both regional peculiarities may 
have been caused by its more rapid economic growth. Unlike the Euro
pean situation, net rural-urban migration is not required to maintain 
constant proportions in the two sectors. Rural birthrates are higlier, but 
so in general are rural death rates. Rates of natural increase are not 
widely disparate (Davis 1973). It has often been suggested that, in Asia 
at least, a large fraction of rural natural increase (which accounts for 
the large bulk of the annual volume) simply cannot be exported to urban 

— axisas because the cities cannot create enough new jobs. Even if these
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predictions prove pessimistic, it remains that, for national aggregates, 
changes in net migration rates have not been and will not be an impor
tant response to mortality decline.
Increases in Growth Rates of To ta l Production
The effect of population growth on economic growth is obviously a 

topic whose scope and complexity are too vast to be adequately reviewed 
here. While the effects of changes in death rates on output are difficult 
to partial out (see Denison 1962 for one attempt), economic history 
and economic theory are quite consistent with the view that R^ has been 
the principal respondent to changes in CDR.
A decline in CDR generally increases the growth rate of the labor 

force in roughly equal measure. As noted above, the labor force growth 
rate is typically incremented in the short run by a slightly smaller 
amount than the population growth rate. But even after accounting for 
this tendency, if we accept standard estimates of the elasticity of pro
duction with respect to changes in the quantity of labor input on the 
order of 0.5 to 0.8, more than half of the “response” can be accounted 
for without any change in other inputs or in technology.
There arc reasons to believe that other inputs have typically changed 

in a reinforcing fashion. In some instances (South America, Southern 
Africa, and much of Asia) the growing population has had access to 
unutilized land not markedly inferior to that already under production 
(Myrdal 1968). According to D. Gale Johnson (1974, p. 89), between 
1935-39 and I960 approximately 75% of the increased grain output in 
developing countries resulted from expansion of the planted area. In 
some cases the mortality reduction campaigns themselves have liberated 
large areas of previously inhospitable territory. Taylor and Hall (1967) 
cite examples of such effects from antimalarial programs in Nepal, Sri 
Lanka, Sardinia, and Mexico (see also Sorkin 1975). Schultz (1964, 
pp. 63-70) shows that the response is also present when mortality 
changes in the opposite direction. An estimated 8% fall in the Indian 
labor force resulting from the 1918-19 influenza epidemic was accom
panied by a reduction of 3.8% in acreage sown.
Expansion of land use obviously cannot continue indefinitely, and to 

the (apparently minor) degree that fixed factors are important in pro
duction, the particular effect of accelerated population growth on per 
capita production will be negative. For most purposes it is more impor
tant to know the effects of mortality decline on the capital supply. With 
one possibly important exception, the effects should not be radically 
different from those of increased fertility. The age distributional effects 
are similar in nature, though muted in the case of mortality change. 
When mortality declines, the proportion of the population in a stage of 
dissaving increases— permanently. Households face an increased depen-
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dcncy burden and governments a greater press of immediate consump
tion demands. Business optimism regarding future demand for their 
products rises willi the growth rate of potential consumers. Business 
profits and internally financed investments may increase as the labor 
supply curve shifts outward, unless the shift also reduces consumers’ 
purchasing power. These effects have been reviewed elsewhere in con
junction with fertility effects, and it is not profitable to reconsider them 
here.
The one possibly important difference is that members of a lower- 

mortality population can look forward to longer lives in which to reap 
the benefits of personal investment. There is no such effect when fertility 
is the source of growth acceleration. The present value of investments 
with a long gestation period, such as extended schooling, retirement 
equities, or children, necessarily rises when mortality rates fall. Mushkin 
(1964), Schultz (1975), and others have suggested that such effects 
may represent an important economic benefit of reduced mortality.
ft seems indisputable that such effects operate, and are probably rein

forced by the increased proportion of the population who are in the 
investment stage. Nevertheless, it appears that the effects are relatively 
small and can be easily overwhelmed by minor variations in discount 
rates. To illustrate, define the present value of an investment in the 
standard manner prior to a change in mortality;

P.V. =  / P i a )
B { a )  -  d a )

d a ,

where p i a )  =  the probability that the investor will survive a years 
from the time of investment according to the mortality 
schedule in effect prior to the mortality decline 

B ( a ) , C [ a )  — benefits and costs of the investment realized or in
curred in year a

r -- subjective rate of discount, continuously applied.
Now superimpose a neutral mortality decline of 0.01 per year, equiva
lent to a reduction in the CDR of 10/1,000, that is, a large decline. This 
is the average reduction in age-specific death rates between ages 15 and 
50 when male life expectancy at birth increases from 30.1 to 51.8 years 
(Coale and Demcny 1966, pp. 7, 16). The new present value is

P . V ; -  J p i a )
B i a ) ~ C i a )

d a

! pin) D i a )  -  d a )
da .

That is, such a major change in mortality conditions has the same effect 
on present value as reducing the discount rate by only 0.01 and retain
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ing the initial mortality conditions. In view of the wide variation that 
seems to prevail in discount rates, as partially reflected in the common 
analytic practice of applying several that differ by 0.05 or even more, 
it is readily seen that mortality prospects are a relatively minor influence 
on present value.
As a more concrete illustration, \vc will compute the internal rate of 

return on investment in schooling and show how it is affected by empiri
cally observed variation in mortality. We have chosen Mexico for the 
illustration because Carnoy (1967) provides all of the necessary infor
mation except life tables.-" We will compute the internal rate of return 
for a 15-year-old male who has completed grade 8 from his subsequent 
completion of grades 9, 10, and 11. Three mortality schedules are used: 
the male life table of Mexico, 1921, having a life expectancy at birth of 
33.66 years (Arriaga 1968); the male life table of Mexico, 1966, having 
a life expectancy at birth of 59.49 years (Keyfitz and Flieger 1971); 
and immortality. Results are shown in table 5.6.
It is clear from this table that the increment to the private or social 

rate of return that results from replacing an e°a of 33.7 by immortality 
is only 1.5 points. This is approximately the difference it makes to use 
continuous rather than once-a-year compoundings. The reason for the 
sveak effect is simply that mortality rates in young and middle adulthood 
are not high enough even in very high mortality populations to substan
tially alter expected payoffs. The large variability in rates experienced 
in childhood do not figure in the calculation, and the large variability at 
older ages is heavily discounted.
The effect of mortality variation would be somewhat stronger if indi

viduals were predominantly risk-aversive and made decisions on the 
basis of the entire distribution of expected outcomes rather than simply 
on the basis of the mean. Higher mortality adds greater variability to 
the distribution of expected outcomes as well as reducing the mean. It 
increases the chance that zxro or negative returns will accrue to invest
ment, and this increase is faster than is the reduction in mean. Never
theless, for the bulk of investors— those in early and middle adulthood

Table 5.6 tnlernal Rate o{ RcUirn from Completing Grades 9, 10, and 11
in Mexico, 1963, under Varying .\.s,sumptions about Mortality

Private Social
A.ssiimption Rtitc of Return Rale of Return

Mexican life table of 1921 12.8 9.9
Mexican life table of 1966 13.9 10.9
Immortality 14.3 1 1.4

Sources: Carnoy (1967); Keyfitz and Flieger (1971); Arriaga ( 1968).
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— it does not appear that even very radical mortality change could exert 
much influence on perceived investment profitability.
On balance, it does not appear that the effects of population growth 

acceleration on capital formation when mortality is the source should 
be markedly different i n  n a t u r e from the effects when fertility is the 
source. The Coalc-Hoovcr model postulates a less-than-proportionate 
increase in capital supply when the population grows faster via higher 
fertility, and this feature is retained when the effects of mortality change 
are simulated (Barlow 1957, 1968). Largely for this reason, Barlow 
concludes that the antimalarial campaign in Ceylon ultimately had nega
tive effects on per capita income growth, even after the improved health 
of the labor force is accounted for. Confidence in this conclusion de
pends on one’s confidence in the savings-investment assumptions of the 
Coalc-Hoovcr model.
It is also possible that mortality reductions foster economies of scale 

in production and an intensification of individual work effort. Again, 
the subject is very complex, and in most respects the analysis of mortal
ity variation need not differ from that of fertility variation. A postulated 
difference is that mortality control programs have an important demon
stration effect (Mushkin 1964; Fein 1964; Malenbaum 1970; and oth
ers). That is, they demonstrate that individuals can control their own 
destiny through the rational application of science and technology. They 
attest to the power of man in contrast to that of the supernatural and 
hence spark work effort and a stronger motivation toward self-fulfill
ment. Malenbaum (1970) argues that this is the basis of observed asso
ciations between mortality rates and labor productivity, but there are 
surely other mechanisms that offer more plausible interpretations. The 
contention has not been put to a rigorous test. It seems inconsistent with 
observations that poor illiterate farmers in I.DCs have always responded 
quickly to new and profitable opportunities and technologies (Johnson 
1974). A sense of personal control over the environment is one of the 
strongest components of “modern” attitudes (Sack 1974, p. 90). But 
the importance of mortality declines in the development of this attitude 
and the influence of the attitude on output remain to be demonstrated, 
important as the issue may be.
Changes In Growth Rates of Production per Capita
With constant technology and no changes in nonlabor factors of pro

duction, it is reasonable to expect that a CDR decline of 10/1,000 would 
raise the growth rate of total production only by 0.6—0.7% or so. If no 
birthrate or migration adjustments were forthcoming, the rate of growth 
of per capita income would decline by 0.3-0.4%. This is not a large 
amount relative to prevailing growth rates, and it is not surprising that
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the mortality declines have left no unmistakable imprint on per capita 
national economic growth rates.
Nevertheless, there are circumstances where the mortality decline has 

apparently had a decisive negative effect on economic well-being. Per
haps the most vivid account is ofTcred by William Allan (1965, especially 
chap. 21). Allan outlines a cycle of land degeneration in East Africa 
that was, he argues, initiated by a mortality reduction. Population pres
sure at the kin-group level led to land subdivision and fragmentation, 
since landowners were expected to share their holdings with needy kin. 
Subdivision led in turn to a shortening of the fallow period and to soil 
depletion and erosion. Declining yields led to accelerated shortening of 
the fallow and to ultimate soil exhaustion. “Perhaps the greatest ‘sin’ of 
the suzerain powers was the saving of life, the lives of millions of men 
who under the old conditions would have died in early childhood, or in 
later life, of famine, disease, and violence” (Allan 1965, p. 338). Ulti
mately the response was out-migration, but not before a stage of eco
nomic misery was encountered. The initial stages of intensified land use 
arc those described by Boserup ( 1965), but the outcome is very differ
ent. Instead of self-sustaining growth supported by a newly developed 
work ethic, the result was simply impoverishment. Obviously, some soils 
can support extreme intensification and multiple cropping and others 
cannot. Population pressure by itself is clearly not sufficient for sustained 
technological change, nor docs it appear to be necessary once the possi
bilities of trade are opened up.
It is clear that general statements cannot be made about how popula

tions have reacted or will react to exogenous mortality declines. The 
reaction will depend on a wide variety of initial conditions. In agrarian 
populations it appears that the most important conditioning factors are 
type of soil, land tenancy and kinship-marriage systems, density, possi
bilities for out-migration, savings and investment relationships, and the 
saliency of surviving-children goals. A great deal of work in recent 
economic and demographic history remains to be done before the quan
titative details of the outline sketched in these sections can be confi
dently filled in.

A.
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A p p e n d i x

Table 5.A.I K.slimatc.s of National Indexes about 1940

C'ounlry

Life
Hxpcctancy Year of 
at Birth Lslimtilc ■Source

Daily Calories 
per Capita
Available at Year of 
Retail Level Hstimate

Source:
(6)
Unless
Noted

Auslralia 66.09 (40) (2) 3,128 (40)
Belgium 59.08 (38-40) (3) 2,885 (40)
Canada 64.62 (40-42) (1) 3,109 (40)
O.cdioslovakia 56.79 (37) (1) 2,761 (40)
Chile 7X.I0 (40) (4) 2,481 (40)
Colombia 3 6.04 (38) (4) 1,850 (38) (7)
Denmark 66.31 (40) (2) 3,249 (40)
Egypt 38.60 (36-38) (1) 2,199 (40)
Finland 57.39^‘ (40) (1) 2,950 (40)
Greece 54.37 (40) (I ) 2,523 (40)
Guatemala 3Ü.40 (40) (4) — —
Honduras 37.50 (40) (4) 2,079 (40)
Hungary 56.57 (41) (1) 2,815 (40)
India 32.27 (41) (5) 2,021 (40)
Ireland 60.02 (40) (1) 3,184 (40)
Japan 49.12 (39-41) (3) 2,268 (40)
Korea 48.90 (38) (1) 1,904 (40)
Luxembourg 60.07 (38-42) (3) 2,820 (34-38) (8)
Mexico 38.80 (40) (4) 1,909 (40)
Netherlands 65.43 (40) (2) 2,958 (40)
New Zealand 67.00 (35) (2) 3,281 (40)
Nicaragua 34.50 (40) (4) — —
Panama 42.40 (40) (4) — —
Peru 35.50 (40) (4) 2,090 (40)

Philippines 46.26 (38) (1) 2,021 (40)

Portugal 5! .06 (40) (2) 2,461 (40)

Puerto Rico 46.09 (-39-41) (1) 2,219 (40)

Spain 50.18 (40) (I) 2,788 (40)

Sweden 66.64 (40) (1) 3,052 (40)

Switzerland 64.88 (40) (2) 3.049 (40)

Taiwan 47.cS0 (41) ( f ) 2,153 (40)

Thtiiland 40.02 (37-38) (1 ) 2,173 (40)

'I'urkcv 33.9 1 (35-45) (13) 2,619 (40)

United Kingdom 61.64 (40) (2) 3,005 (40)

United Stalc.s 63.74 (39-41) (1) 3,249 (40)

Venezuela 39.91 (41) (1)
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National
Income
per
Capita 
in 1970 
U S. 
Dollars

Year of 
Hstimate

Source: 
(9) U n 
less 
Noted

Percentage
Illiterate

Age
Range

Source: Population
(10) Un- in

Year of less Thousands
Estimate Noted (I940)(13)

1,128 (38-40) 2.5 __ (40) (14) 7,039
715 (38-39) 4.5 __ (40) (14) 8,301

1,041 (38-40) 3.16 10-H (40) 11,682
438 (38) 3.6 (37) (14) 14,429
371 (38-40) 28.2 10+ (40) 5,063
190 (38-40) 44.10 10 + (38) 8,702
971 (38-40) 1.5 — (40) (14) 3,832
167 (39) 84.9 10+ (37) 16,008
419 (39) 8.8 — (40) (14) 3,698
187 (38) 34.4 — (40) (14) 7,319
78 (40) 65.4 7 + (40) 2,201

109 (41-42) 66.35 10 + (45) 1,146
318 (38-40) 6.0 10 + (41) 9,344

67 (38-39) 86.5 10+ (41) (10,11)» 316,004
665 (40) 1.5 __ (40) (14) 2,993
260 (39) __ — — 7 1,400

— — 68.6 10 + (30) 21,817
795 (39) 4.4 — (40) (14) 292
138 (40) 51.5 10 + (40) 19,815
889 (38) 1.5 (40) (14) 8,879

1,055 (38-40) 1.5 __ (40) (14) 1,573
105 (40) 63.0 7 + (40) (12) 825
374 (40) 35.25 10 + (40) 620

89 (40) (16) 56.35 10 + (40) 7,033
113 (38) 37.75 10 + (48) 15,814

— — 48.7 10 + (40) 7,696
413 (38-40) 31.5 10 + (40) 1,880
361 (40) (16) 23.2 10 + (40) 25,757

1,091 (40) 0.1 1P+ (30) 6,356
1,246 (40) 1.5 — (40) (14) 4,234
— — 78.7 5 + (40) 6,163

128 (39) (11) 46.25 lO-l- (47) 14,755
212 (39) 79.1 10 + (35) 17.620

1,3.34 (.18-40) 1.5 __ (40) (14) 41,862
1,549 (40) 4.2 10 + (40) (13) 132,594

291 (40) 56.50 10-f- (41) 3.803
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Table 5.A.1 (continued)
Sources: 1. United Nations, Statistical Yearbook (1967).

2. Preston, Keyfitz, and Schoen (1972).
3. Keyfitz and Fleiger (1968).
4. Arriaga (1968).
5. Estimated by Davis (195!, pp. 62-63).
6. Estimates prepared by the Food and Agriculture Organization of the 

United Nations, cued in “Food, Income, and Mortality," Population 
Index 13, no. 2 (April 1947): 96-103.

7. United Nations, Statistical Yearbook (1951).
8. United Nations, Food and Agriculture Organization, Production 

Yearbook (1958).
9. Estimates prepared by the Technical Group, U.S. Bureau of the 

Budget; cited in “Food, Income, and Mortality,” Population Index 
13, no. 2 (April 1947): 96-103. All figures have been converted to 
1970 U.S. dollars by application of the consumer price index from 
U.S. Bureau of the Census, Statistical Abstract of the United States, 
various issues.

10. United Nations, Statistical Yearbook (1949-50).
11. United Nations, 5/iin.«icoi Yearbook (1955).
12. United Nations Educational, Scientific and Cultural Organization, 

Basic facts and figures: Illiteracy, libraries, museums, books, news
papers, newsprint, film and radios (Paris, 1952).

13. United Nations, Demographic Yearbook (1960).
14. Banks (1971).
15. Calculated by author from estimates of c® presented in Shorter 

(1968). The Coale-Dcmeny “South” model mortality pattern was 
assumed to apply.

16. United Nations, National Income Statistics of Various Countries 
1938-194S (Lake Success, N.Y., 1950).

“Average 1936-40 and 1941-50,
’̂Interpolated from data for 1931 and 1951.
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Table 5.A.2 (continued)

Life
Expectancy 
at Birth 
1970-75 
(1)

Percentage 
Illiterate of 
the Adult 
Population 
(2)

Year of 
Esti
mate 
(2)

1970 
National 
Income 
per Capita 
(1970 U.S. $) 
(3)

1970 DaUy 
Calorics 
Available for 
Consumption, 
per Capita 
(4)

1970
Population 
(in 1,000s) 
(1)

Index of 
Income 
Inequality 
(5)

Year of 
Esti
mate Coverage

Mauritius 65.5 20.0 1974* 223 2,370 824 ___

Mauritania 38.5 95.0 1972* 147 2,060 1,162 —

Morocco 52.9 78.6 1971 225 2,400 15,126 —

Mozambique 43.5 80.0 1972 228 2,190 8,234 -------

Niger 38.5 94.0 1973* 70 2,180 4,016
Nigeria 41.0 74.0 _ 1973 135 2,290 55,073 —

Rhodesia 51.5 95.0 1972 257 2,550 5,308 -1 4 .8 3 6 2 1968 Nat. Income Recip.
Rwanda 41.0 90.0 1973* 57 2,160 3,679 —

Senegal 40.0 95.0 1971* 201 2,300 3,925 -1 2 .1 3 9 4 1960 Nat. Population
Sierra Leone 43.5 90.0 1974* 150 2,240 2,644 —
Somalia 41.0 95.0 1974* 85 1,770 2,789 —

South Africa 51.5 56.0 1974* 680 2,730 21,500 -1 4 .3543 1965 Nat. Population
Sudan 48.6 80.0 1973 109 2,130 15,695
Togo 41.0 90.0 1976* 125 2,160 1,960
Tunisia 54.1 60.0 1972 257 2,060 5,137 -9 .7 4 6 7 1961 Nat. Population
Uganda 50.0 70.0 1976* 127 2,230 9,806
United Rep. of

the Cameroon 41.0 35.0 1976* 183 2,230 5,836 —
United Rep. of

Tanzania 44.5 71.0 1967 94 1,700 13,273 -8 .1 5 3 5 1967 Nat. Household
Upper Volta 38.0 90.0 1972 62 1,940 5,384 —

Zaire 43.5 65.0 1971 118 2,040 21,638 —

Zambia 44.5 52.7 1969 345 2,040 4,295

Table 5.A.2 (continued)

Life
Expectancy 
at Birth 
1970-75 
(1)

Percentage 
Illiterate of 
the Adult 
Population 
(2)

Year of 
Esti
mate 
(2)

1970 
National 
Income 
per Capita 
(1970 U.S. $)
(3)

1970 Daily 
Calories 
Available for 
Consumption, 
per Capita 
(4)

1970
Population 
(in 1,000s) 
(1)

Index of 
Income 
Inequality 
(5)

Year of 
Esti
mate Coverage

Asia

Afghanistan 40.3 92.5 1973 83 1,950 16,978 _ _

Bangladesh 35.8 90.0 1973 111 1,860 67,692 -3 .5 5 3 4 1967 Nat. Household
Burma 50.0 30.0 1974* 73 2,230 27,748 ____

Cyprus 71.4 18.0 1973 688 2,460 633 -3 .3 1 6 4 1966 U rban Household
India 49.5 40.0 1971 93 2,060 543,132 -7 .6 1 0 3 1968 Nat. Household
Indonesia 47.5 40.0 1971 98 1,920 119,467
Iran 51.0 65.5 1974 352 2,080 28,359 -8 .2 7 7 6 1968 Urban Household
Iraq 52.7 70.0 1974* 311 2,250 9,356 ____

Israel 71.0 12.8 1974* 1,654 2,970 2,958 -3 .1 1 8 3 1970 Urban Household
Japan 73.3 2.0 1975* 1,636 2,310 104,331 -3 .3 2 1 7 1963 Nat. Household
Jordan 53.2 62.5 1972* 260 2,470 2,280 ____

Khmer Rep. 45.4 15.0 1973 123 2,410 7,060 ___

Korea, Rep. of 60.6 8.5 1970 252 2,420 30,721 — 2.2963 1971 Nat. Household
Laos 40.4 75.0 1970* 71 2,080 2,962 ___

Lebanon 63.2 14.0 1975* 521 2,380 2,469 ____

Malaysia 59.4 24.0 1970 295 2,400 10,466 -1 0 .0 4 0 6 1970 Nat. Household
Nepal 43.6 86.0 1971 80 2,050 11,232 ____

Pakistan 49.8 83.0 1973 164 2,280 60,449 ____

Philippines 58.4 16.5 1970 225 1,920 37,604 -8 .6 9 3 9 1971 Nat. Household
Saudi Arabia 45.3 75.0 1973* 495 1,920 7,740 ____

Singapore 69.5 24.5 1974 918 2,080 2,075 —

%



Table 5.A.2 (continued)

Life
Expectancy 
at Birth 
1970-75 
(1)

Percentage 
Illiterate of 
the Adult 
Population
(2)

Year of 
Esti
mate 
(2)

1970 
National 
Income 
per Capita 
(1970 U.S. $) 
(3)

1970 Daily 
Calories 
Available for 
Consumption, 
per Capita 
(4)

1970
Population 
(in 1,000s) 
(1)

Index of 
Income 
Inequality
(5)

Year of 
Esti
mate Coverage

Asia (continued)

Sri Lanka 67.8 22.0 1971 160 2,240 12,514 -4 .4313 1970 Nat. Household

Syria 54.0 60.0 1970 258 2,530 6,247 —
Taiwan 69.4(7) 5.0(6) 1965 295(7) 2,662(7) 14,334 -3 .6 3 5 4 1964 Nat. Household

Thailand 58.0 18.0 1970 167 2,330 35,745 -8 .3 5 7 9 1962 Nat. Household

Turkey 56.9 44.0 1970 348 2,770 35,232 -11 .6389 1968 Nat. Household

Vietnam, Rep. of 40.5 23.0 1971 232 2,340 17,952 -3 .8 2 9 3 1964 Rural Household

Yemen 44.8 82.5 1975* 77 1,970 5,767 —

Yemen, P.D.R. 44.8 90.0 1970* 96 2,020 1,436 —

Latin America

Argentina 68.2 8.0 1973* 1,065 3,150 23,748 -6 .2 5 4 4 1961 Nat. Household

Bolivia 46.8 58.5 1973 191 1,840 4,780 ----- -

Brazil 61.4 33.0 1970 376 2,600 95,204 -1 7 .7 3 0 4 1970 Nat. Household

Chile 62.6 12.0 1970 618 2,460 9,369 -8 .4001 1968 Nat. Household

Colombia 60.9 21.5 1973 358 2,250 22,075 -1 0 .6 6 5 6 1970 Nat. Economic
Active Population

Costa Rica 68.2 10.0 1973 522 2,470 1,737 -6 .4 8 9 7 1971 Nat. Household

Dominican Rep. 57.8 32.0 1970 334 2,060 4,343 —
Ecuador 59.6 30:o 1970 255 2,040 6,031 -1 7 .3 6 1 4 1970 Nat. Economic

Active Population

El Salvador 57.8 40.0 1971 283 1,890 3,516 -8 .1 6 2 5 1969 Nat. Population

Guatemala 52.9 62.0 1974* 343 2,120 5,298 -2 .8 0 7 4 1966 Rural Household

Table 5.A.2 (continued)

1970 1970 Daily
Life Percentage National Calories
Expectancy Illiterate of Year of Income Available for 1970 Index of
at Birth the Adult Esti- per Capita Consumption, Population Income
1970-75 Population mate (1970U.S. $) per Capita (in 1,000s) Inequality
(1) (2) (2) (3) (4) (1) (5)

Year of 
Esti
mate Coverage

Latin America (continued)

Guyana 67.9 14.0 1974* 319 2,080 709 ____

Haiti 50.0 90.0 1974* 100 1,720 4,325 .—

Honduras 53.5 53.0 1974* 259 2,180 2,553 — 14,9221 1968 Nat, Household
lamaica 69.5 18.0 1970 600 2,300 1,882 —

Mexico 63.2 24.0 1970 655 2,560 50,313 ____

Nicaragua 52.9 47.0 1971 423 2,380 1,970 —

Panama 66.5 21.5 1973 646 2,520 1,458 -1 1 .2 5 6 4 1969 Nat. Economic

Paraguay 61.9 38.0 1973 230 2,800 2,301
Active Populat

Peru 55.7 44.3 1970 293 2,310 13,248 — 14.7827 1971 Nat. Economic

Trinidad and Tobago 69.5 30.4 1970 732 2,360 955
Active Populat

Uruguay 69.8 9.0 1975* 799 2,860 2,955 -6 .8 1 2 8 1967 Nat. Household
Venezuela 64.7 35.2 1971 954 2,460 10,559 -1 0 .5 6 7 6 1962 Nat. Household

North America
Canada 72.4 1.0 1975* 3,359 3,190 21,406 -4 .0 5 1 8 1965 Nat. Household
United States 71.3 1.0 1969 4,289 3,270 204,879 -6 .6 3 8 4 1966 Nat. Household
Puerto Rico 72.1 27.9 1970 1,744 2,450 2,743 —



Table 5.A.2 (continued)

Life
Expectancy 
at Birth
1970-75
(1)

Percentage 
Illiterate of 
the Adult 
Population 
(2)

Year of 
Esti
mate 
(2)

1970 
National 
Income 
per Capita 
(1970 U.S. S) 
(3)

1970 Daily 
Calorics 
Available for 
Consumption, 
per Capita 
(4)

1970
Population 
(in !,000s) 
(1)

Index of 
Income 
Inequality 
(5)

Year of 
Esti
mate Coverage

Europe

Austria 71.2 1.0 1974* 1,730 3,340 7,447
Belgium 72.9 2.0 1975* 2,421 3,390 9,638
Bulgaria 71.8 5.0 1975* 2,726 3,300 8,490 -1 .5 2 2 5 1962 Nat. Workers

Czechoslovakia 69.3 0.0 1974* 3,013 3,190 14,339 — 1.1290 1964 Nat. Workers

Denmark 15.9 1.0 1974* 2,898 3,230 4,929 — 4.9775 1966 Nat. Income Recip.

Finland 70.4 0.0 1975* 1,998 3,020 4,606 -9 .8 4 6 2 1962 Nat. Income Recip.

France 72.6 3.0 1975* 2,550 3,210 50,670 — 11.4365 1962 Nat. Household
Germany, W. 70.6 1.0 1970* 2,752 3,230 60,700 -7 .5 1 2 5 1964 Nat. Income Recip.

Greece 71.8 15.6 1971 1,051 2,900 8,793 —
Hungary 69.5 2.0 1975* 2,244 3,180 10,338 -2 .1 5 4 8 1969 Nat. Population

Ireland 71.8 1.0 ¡974* 1,244 3,420 2,954 —
Italy 72.0 7.0 1975* 1,591 3,170 53,565 —

Luxembourg 70.8 2.0 1975* 2,613 3,390 339 —

Malta 70.8 12.0 1974* 721 2,680 326 —

Netherlands 73.8 2.0 1973* 2,232 3,290 13,032 —

Norway 74.5 0.0 1974* 2,458 2,920 3,877 ----

Poland 70.1 2.2 1970 5,766 3,270 32,473 -2 .2 0 4 6 1964 Nat. Workers

Portugal 68.0 45.0 1970* 684 2,890 8,628 ■---
Spain 72.1 19.9 1970 884 2,620 33,779 -5 .1 0 7 2 1965 Nat. Household

Sweden 73.3 0.1 1975* 3,724 2,800 8,043 -6 .1 2 6 9 1963 Nat. Income Recip.
Switzerland 72.4 0.0 1973* 2,963 3,250 6,267 —
United Kingdom 72.3 10.0 1975* 1,990 3,140 55,480 -4 .0 9 1 5 1968 Nat. Household

Table 5.A.2 (continued)

1970 1970 Daily
Life Percentage National Calorics
Expectancy Illiterate of Year of Income Available for 1970 Index of
at Birth the Adult Esti- per Capita Consumption, Population Income Year of
1970-75 Population mate (1970 U.S. S) per Capita (in 1,000s) Inequality Esti-
(1) (2) (2) (3) (4) ( I ) (5) mate Coverage

Oceania

Australia 72.4 1.5 1975* 2,633 3,050 12,552 -3 .6 8 9 5 1968 Nat. Household
New Zealand 72.0 2.0 1975* 2,008 3,330 2,820 —

Sources'. (1) United Nations, Selected World Demographic Indicators by Countries 1950—2000 (Population Division, Department of Eco
nomic and Social Affairs of the United Nations, 1975).

(2) Unstarred: United Nations Educational, Scientific, and Cultural Organization, Statistical Yearbook, 1973 (Paris, 1974), table 
1.4; starred: United States, State Department, Background Notes, individual country volumes, various years 1970—76.

(3) United Nations, Statistical Yearbook, 1974, tables 181, 188.
(4) United Nations, Food and Agriculture Organization, The State of Food and Agriculture 1974: World Review  (Rome, 19751.
(5) Jain, Shail, "Size Distribution of Income” (International Bank for Reconstruction and Development, Bank Staff Working Pa

per no. 190, November, 1974).
(6 )  Kenneth Clark ct al., Area Handbook for the Republic of China (Washington, D.C.; Department of the Army, 1969), p. viii.
(7) Taiwan, Council for International Economic Cooperation and Development, Taman Statistical Data Book (1972). All fig

ures refer to 1970.

6



Table 5.A.3 National Indexes Used in Analysis of Mortality Change,
1940-70

Malaria 
Ende- 
micity 
in 1943» 
(1)

Annua! Average 
International 
Economic Aid 
Received 1954-72'“'  
(2)

Externa! Assistance 
Received for Community 
Water Supply and Sewage 
Disposal Projects 1966-70'' 
(3)

Australia 1 - 0 0
Belgium 0 - 0 0
Canada 0 - 0 0
Chile 1 13.29 .14
Colombia 3 5.13 2.30
Czechoslovakia 0 - 0 0
Denmark 0 - 0 0
Egypt 2 7.61 .18
Finland 0 - 0 0
Greece 2 19.55(4) 0
Guatemala 3 3.35'i 3.45
Honduras 3 4.05'< .90
Hungary 0 - 0 0
India 3 1.71 0
Ireland 0 - 0 0
Japan 1 - 0 0
Korea (South) 1 10.15 .52
Luxembourg 0 - 0 0
Mexico 3 1.50 .34
Netherlands 0 - 0 0
New Zealand 0 - 0 0
Nicaragua 3 5.78<i 3.40
Panama 3 10.79 19,48
Peru 2 4.13 3.55
Philippines 3 2.02 .58
Portugal 1 - 0 0
Puerto Rico 2 - 0 0
Spain 1 9.22(4) 0
Sweden 0 - 0 0
Switzerland 0 - 0 0
Taiwan 3 7.09 0
Thailand 3 1.63 , .09
Turkey 3 - 0 0
United Kingdom 0 - 0 0
United States 0 - 0 0
Venezuela 3 2.82 3.71

Sources: (1) Shalluk (1951, p. 4; 1943 map prepared by U.S. Army Medical In
telligence Branch); Faust (1941); Boyd (1949).

(2) United Nations, Slalislical Yearbook (1958-74).
(3) World Health Organization, World Health Statistics Report (1973), 

vol. 26, no. 11.
(4) Organization for Economic Cooperation and Development, Develop

ment Cooperation: E^orts and Policies oj the Members of the De
velopment Assistance Committee, 1973 Review (Paris, 1973).
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N o te s
1. The zero-order correlation between and the natural log of national in

come per capita for the 120 countries in appendix table 5.A.2 is 0.859; the correla
tion between and national income itself is only 0.693.

2. Causes eliminated include influcnza/pneumonia/bronchitis, diarrheal disease, 
and maternal mortality, and also a proportion of "other and unknown causes" 
equal by age to the proportion of known causes assigned to infectious diseases at 
that age.

3. The age distribution used for direct standardization is that of a female “West” 
stable population with e°̂  =: 55 and r — .01 (Coale and Demcny 1965).

4. WHO in conjunction with the United Nations Population Division has esti
mated that life expectancy for LDCs as a whole was 49.6 in 1965-70 (World 
Health Organization 19746, p. 23). Life expectancy in 1900 is the author’s guess 
based upon life tables calculated by Arriaga for Latin America and on life tables 
for India, Taiwan, and Japan around the turn of the century. Corresponding 
ASCDRs were computed by the author based on relationships between the two 
mortality measures in the set of 165 populations employed by Preston and Nelson 
(1974).

5. Rairwise deletion was employed for missing data in the 1940 regressions. That 
is, results are based upon correlation matrices computed exclusively on the basis 
of data that were available, N is taken as 28, the number of cases for which ob
servations were complete. One observation was missing on literacy, three on na
tional income, and four on calorie consumption. For no country was more than 
one piece of information missing. The data on LDCs were considered too valuable 
to sacrifice all information because one piece was missing. Standard errors are 
shown in parentheses.

6. Several alternative specifications of these equations were employed, but results 
were not appreciably altered. These included polynomial representations of income 
and calorics and measurement of CAL from dififerent base points. The R-'s for 
equations including first- and second-degree terms for Y and CAL were lower than 
those for the specification presented in the text despite the addition of two vari
ables. The use of other base points for CAL left R- unaffected to four decimals. 
Population-weighted regressions were rejected on the grounds that they gave too 
much weight to India, where measurement of variables was believed to be unusu
ally poor, especially in 1940.

7. There are of course many ways to attribute differences to changes in values 
of variables and to changes in coefficients, none of them clearly preferable. In this 
instance we are constrained by the unavailability of data for most LDCs in 1940. 
Substitution of 1970 values of the regressors into the 1970 equation will not, of

“0 -z:; virtually none; 1 = low; 2 = moderate; 3 = high.
'’Current U.S. dollars per capita.
'Includes net official flow of external resources to individual countries from de
veloped market economies and multilateral agencies and bilateral commitments of 
capital by centrally planned economies. "Military expenditures and contributions 
are excluded as far as possible.”
■'Information not available for 1966 through 1968.
■'Information for 1970-72 from source 4.

§
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course, usually yield the correct 1970 life expectancy for a country. But the pre
dictions must be very nearly correct in the aggregate, since the regression plane 
must pass through the mean of the variables and since 94 of the 120 observations 
arc LDCs.

8. This figure is close to the 9.7 estimate derived by Preston (1975a, p. 238), 
who considered only income and used cruder, regional income distributions of 
1963 to evaluate changes between 1938 and 1963.

9. Once again, pairwise deletion is employed for cases of missing data.
10. The mean values of AW  and WAT for the 17 LDCs were 4.77 and 2.21, 

respectively.
11. 16.46 = 31.47 - . 0211(2.59) -.4063(39.39) + .0750(4.77) -f-.2939(2.21). 

Of the 16.46 year gain, 1.01 years is attributed to external aid.
12. A large majority of countries in the WHO survey listed lack of financing as 

the principal barrier to expanded water supply and sewerage systems (World 
Health Organization 1973).

13. For an account of the impact of the Catholic diocese of Oklahoma on mor
tality in a Maya village, see Early 1970. The experience was probably repeated 
hundreds of times.

14. For ample documentation, see World Bank (1975) and Bryant (1969).
15. Compiled from United Nations, Statistical Yearbook, 1974, table 197. Fig

ures refer to thirty-nine LDCs.
16. WHO has compiled estimates of private consumption expenditures on health 

care in certain LDCs (World Health Organization 1970). The percentage of total 
private consumption that is spent on health can be compared with the proportion 
of GNP represented by government health expenditure, a procedure that reduces 
incomparabilitics resulting from diflerenccs in the years of estimate. The percent
ages arc the following (private consumption appearing first): Sierre Leone, 2.9 and 
0.9; Jordan, 0.6 and 2.8; 'Thailand, 3.6 and 1.2; the Philippines, 1.7 and 0.5; Ma
laysia, 2.4 and 2.5; Pana.ma, 4.0 and 2.2; Jamaica, 1.1 and 2.7. Government health 
expenditures are from World Bank (1975, annex 3).

17. WHO, for example, does not absorb any materials costs but views its role 
exclusively as providing technical, advisory, and educational assistance (Goodman 
1971, pp. 203-4). Dispute over the provi.sions of a.ssistnnce for materia) led to the 
“resignation” from WHO of Soviet-bloc countries between 1949 and 1955.

18. The class distribution of gains in mortality is not well documented. There 
was a sharp contraction of agc-siandardizcd mortality ratios for variou.s classes in 
England during the twentieth century (Antonovsky 1967, p. 63). Even constant 
ratios would entail reductions in absolute differences, which is the pertinent index 
when population composition is considered.

19. This is a less serious problem than it might at first appear. The coefficients 
of 1/iT presented earlier range from 3.6 to 7.0 (the latter observed when no other 
term except income distribution is present in the cross-sectional analysis). A 
1-point increase in the rate of per capita economic growth would thus be associ
ated with at most a gain in life expectancy of 0.07 years. A gain in of 2 years 
is roughly associated with a drop in CDR of 0.0015. Thus, a 0.01 gain in the rate 
of economic growth would be expected to reduce the CDR by at most 0.07 
(.0015/2) = 0.000053, or by 0.53% of the change in

20. Earnings differentials were obtained from a 1963 survey of 4,000 urban 
wage earners. Adjusted earnings differentials presented in Carnoy’s (1967) table 3 
are employed. Retirement was assumed to occur at age 65. The continuously com
pounded rate of return was calculated using the formula presented in the text, with
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P.V. set equal to zero. For calculation of .social costs, the average annual public 
expenditure per student by grade is added to direct personal outlays and income 
forgone.

C o m m e n t  J. D. Durand

I will attempt to fit some of Preston’s findings with regard to the deter
minants of mortality, and related results in Ronald L ee’s paper (chap. 
9 ) ,  into a sketch of salient features of the evolution of determinants of 
the overall levels and trend.s of mortality during recent centuries and 
decades.

Results of recent work in this field at the University of Pennsylvania 
suggest that the typical form of the trend of expectation of life in coun
tries making the transition from premodern to modern regimes of mor
tality may be represented by an essentially logistic curve, which can be 
divided into fa irly distinct phases as follows:

0—  pretransitional phase, in which expectation of life fluctuates 
around a nearly constant long-term level;

1—  initial phase of transition, in which expectation of life increases 
irregularly at a relatively slow long-term average rate;

2—  “takco il” phase, in which expectation of life rises at a steady, 
rapid rate;

3—  final phase, in which expectation of life rises slow ly and appears 
to be approaching a ceiling at a high level.

I will attempt to draw a tentative general sketch of principal causal 
factors that have contributed to the increases in expectation of life (e ) 
during each of these phases of the transition, in terms of the following 
simplified formula: e — f{y , k, s, n, . . .) where y stands for income per 
head, k for knowledge of the causes of disease and death and methods 
of prevention and treatment (including what the laym an knows as well 
as what the physician know s), y for social action in the broad field of 
health protection, and n for natural factors.

This is not a comprehensive formulation of the determ inants of mor
tality. Preston shows that the distribution of income and nutrition are 
influential; among other factors that may have played significant roles 
in the gains of life expectancy during modern times are the advance of 
popular education and the decline of fertility; no doubt urbanization has 
influenced the trends in various countries, and other factors could be

J. D. Durand is professor of economics and sociology and a research associate 
of the Population Studies Center, University of Pennsylvania.
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mentioned. However, probably the greater part of the increases in expec
tation of life in most parts of the world during the last two centuries 
can be attributed to the growth of y, the advances of k  and s, and some 
favorable changes in n. I do not presume that the eiTects of these factors 
have been simply additive. It is not to belittle the value of Preston’s 
regression models to postulate, for example, that the effects of given 
changes in each and all of the factors have varied with the levels of e, 
as is shown vividly by the smallness of recent gains of life expectancy 
in countries where the highest levels have been achieved.

Prctransitional Regimes

Lee’s study of preindustrial England provides a most valuable exam
ple of conditions and factors of mortality in a prctransitional state. In 
this case, we may disregard factors k  and r, assuming that they were 
constant in eilect, at least up to the eighteenth century. From the thir
teenth to the eighteenth century, there were important variations of 
mortality in England, both long-term and short-term, and Lee finds that 
these were due mainly to noneconomic factors; that is, presumably 
natural factors in the main. The identification of these natural factors 
remains an unsolved puzzle. Lee says, “ they may have been clim atic, or 
the by-product of independent epidemiological changes, or the result of 
voyages of exploration.”' As regards climate, Le Roy Ladurie ’s work 
is rather discouraging to hopes of finding in its variations a satisfactory
e.xplanation for the long swings in mortality, but the question of its in 
fluence on the hazards of disease as well as on agriculture has by no 
means yet been disposed of. There were also important long- and short
term ups and downs of y, represented in Lee’s analysis by indicators of 
wages and prices, and he finds that their influence on mortality was not 
negligible, although it was less potent than the influence of n. One of the 
most interesting features is the low ceiling over e. Apparently even 
the wealth of kings and dukes would not purchase more than about 25 
to 35 years of life expectancy, depending on the conditions of n. The 
ceiling is much higher today, but it is still firm. Unlimited growth of 
national income per head seems "unlikely under present conditions to 
bring expectation of life for the two sexes much above 75 years.

England’s economic situation during the centuries shortly before the 
industrial revolution was relatively favorable compared with that of most 
other countries, as Lee points out. Both e and y were probably consid
erably lower in most of the rest of the world, and it is likely that the 
influence of changes of y over time may have been stronger elsewhere 
than it was in England. Lee suggests this with reference to Goubert’s 
observations on mortality in Beauvais during the seventeenth and eigh
teenth centuries. However, I would hypothesize that n was a major



343 Mortality Declines in Less Developed Countries Z o Z

factor in both temporal variations and international differences' in mor
tality under the prctransitional regimes throughout the world.

Preston (1 9 7 5 ) gives a chart of the changing relation between e and 
y in international cross sections about 1900, 1930, and 1960. If data 
were available to draw such a chart with reference to conditions around 
1750 and earlier dates, I presume that the correlation between e and y 
would be seen to have been weaker, the curve representing the relation 
between the two variables would exhibit a less steep positive slope, and 
it would shift erratically up and down from one date to another under 
the influence of changing natural factors. A m ajor feature of the transi
tion to modern regimes of mortality has been progressive neutralization 
of the influences of as a result of the growth of y and advances of k 
and s.
First Phase of the Transition

Although it is not easy to define the date of beginning of the mortality 
transition in any country, the secular trend of slowly rising expectation 
of life identified with the first phase of the transition was clearly general 
in Western Europe during the nineteenth century, and indications of 
accelerating rates of population growth suggest that it was also wide
spread in Eastern Europe, North Africa, and Latin America. The trend 
of mortality in the United States before the closing decades of the nine
teenth century remains an unresolved question.

In the countries in the vanguard of industrial development during the 
nineteenth century, the growth of income per head was undoubtedly a 
major factor contributing to the decline of m ortality in this first phase, 
but the effect of increasing y was reinforced by advances in k  and s. 
Under the heading of k, in addition to the important innovation of 
smallpox vaccination, I surmise that increasing understanding of the 
importance of hygiene and proper feeding of children, linked with the 
advance of popular education in the industrializing countries, played 
an influential part. Under r were such social actions as protection of 
water supplies, urban sewerage, swamp drainage, quarantine practices, 
restriction of child labor, and regulation of conditions of women’s em
ployment. Such health-protective social actions were not confined to the 
wealthiest countries; Sanchez-Albornoz (1 9 7 4 ) traces their develop
ment in Latin American cities during the nineteenth century.

With regard to the historical antecedents of Preston’s (1 9 75 ) chart 
of changing relations between e and y  during the twentieth century, I 
postulate, although I cannot provide statistical proof, that the develop
ments related to the first phase of the m ortality transition during the 
nineteenth century had the following effects: m aking the correlation 
between e and y stronger than it had been under the prctransitional

b>
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regimes; gradually shifting upward the curve of e values corresponding 
to given levels of v; and making the slope of the curve steeper—-that is, 
widening the differences in e between richer and poorer nations.

■Second Phase of the Transition

The decided quickening of the rate of gain in life expectancy that 
marks the beginning of the second phase of the transition took place in 
the 1890s or about a decade earlier or later in the more developed 
countries of Europe and America. It seems clear that this turn of the 
trend was prim arily a result of the first revolution in death-control 
technology produced by the validation and wide acceptance of the germ 
theory of disease. The effect of this was not lim ited to the new tech
niques of immunization and therapy for particular diseases that began 
to be invented late in the nineteenth century. M eanwhile, increasing 
income and health-protective social actions continued to contribute to 
gains in e, and it seems a reasonable hypothesis that the tightening con
trol of fertility may also have contributed to the quickening reduction 
in child mortality.

The less developed countries in Latin Am erica, A sia, and A frica were 
slow to get much benefit from the advances in k  at this stage. They were 
handicapped in applying the new knowledge by low income, low levels 
of popular education, small resources at the disposal of the governments, 
and perhaps colonial administrations’ lack of interest in taking very 
costly actions to protect the health of the indigenous people. So the 
beginnings of the second phase of the transition were delayed in most 
of these countries until after World W ar I, and in many until the 1940s 
or 1950s. As a result, the differences in life expectancy between more 
and less developed countries widened during the early decades of the 
present century, and the slope of the curve of e in relation to y grew 
steeper as it shifted upward more rapidly in the higher than in the lower 
brackets of per capita income.

It might be tempting to infer that countries had to reach some thresh
old of income and development in other respects to be eligible for rapid 
progress in the reduction of mortality under the conditions of this period. 
But some observations imply that if this were true, the level of the 
threshold was not high enough to explain fully why so many less devel
oped countries were so long retarded in entering the second phase of 
the mortality transition:

1. The case of the eastern and southern European countries: A l
though they were considerably less developed than the northwestern 
European countries, they were quick to join their richer neighbors in 
the sharp acceleration of gains in c around the turn of the century or 
shortly afterward. In spite of handicaps in income, education, and other



345 Mortality Declines in Less Developed Countries

aspects of development, the countries in eastern and southern. Europe 
generally managed to keep pace with those of northwestern Europe in 
rates of gain in life expectancy until about the 1940s, when they began 
to overtake the lead of the latter.

2. The case of Cuba: In a new study of the trend of mortality in 
Cuba since the late nineteenth century, Diaz Briquets (1 9 7 7 ) shows that 
a spectacular reduction of m ortality was achieved there during the few 
years of United States m ilitary occupation following the Spanish-Ameri- 
can W aj, by a campaign of san itary reforms and mosquito control insti
gated and aided by the army of occupation. He estimates that the crude 
annual death rate in the city of H avana dropped from a prewar average 
of 32 per 1,000 in 1891-95  to 20 in 1903-7 , and a large decrease was 
achieved in the rest of the country also, in the face of general poverty 
and illiteracy.

3. The case of Taiwan under Japanese rule during early years of this 
century is another precocious exam ple of the effective transfer of k  and 
.y from a more developed to a less developed country (B arc lay  1954). 
This is even more rem arkable than the Cuban case, because when the 
Japanese arrived Taiwan was a good deal le.ss developed than Cuba, 
and the Japanese themselves had not yet reached a very high level of 
either e or y.

4. A decided upturn of the trend of e took place during the 1920s 
in a number of less developed countries (C uba, Japan , Taiwan, and 
others). Diaz Briquets (1 9 7 7 ) observes that this seems to have been 
especially characteristic of countries where export industries were dom
inant, and he suggests that an economic boom in such countries in the 
1920s owing to expanding demand and rising prices for their exports 
might account for their having entered the second phase of the mortality 
transition earlier than other less developed countries did. The interest 
of their more developed trading partners in making these countries 
healthy places to do business with and in may also have been a factor.

The relevance of the trend of income to the life expectancy gains in 
less developed countries is illustrated in reverse by the exam ple of Cuba 
in the 1930s and early 1940s, when the misfortunes of the international 
market for sugar cast Cuba into economic doldrums. Diaz finds that the 
decline of mortality in Cuba was checked and probably temporarily 
reversed during this period, and that worsening nutrition and diminish
ing public and private expenditures on health services were important 
factors.

A second revolution in the technology of disease control began about 
1935 and progressed rapidly during the 1940s and 1950s, with major 
advances of k especially in the fields of immunization, chemotherapy, 
and chemical control of disease vectors. This time, the less developed
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countries were the principal beneficiaries. Although measures of trends 
in e since 1940 are lacking for many of these countries, especially among 
those at the lowc.st levels of development, it is apparent that substantial 
gain.s since that time have been practically universal in the less devel
oped regions of the world. Preston’s findings suggest that 50%  to 80% 
of the gains between 1940 and 1970 in less developed countries may be 
attributable to k and .r factors, but advances on these fronts have not 
gone so far as to make economic factors irrelevant. Gains in e since the 
1940s have been le.ss spectacular in the least developed countries, par
ticularly in Africa, than in those that were somewhat more developed, 
and Preston finds a positive association between rates of increase in e 
and >' among less developed countries.

A tendency toward slackening rates of gain in e in less developed 
countries is apparent in the 1960s and 1970s. While this might be due 
partly to slowing economic growth, Preston links it with a diminishing 
rate of “structural change,” that is, slowdown of the advance of k  and s. 
He observes that only a few innovations of major importance to health 
technology have been made during the last decade. The implication is 
that upward slhfting of e in relation to y may be draw ing to an end and 
that e gains in less developed countries henceforth may depend mainly 
on their ability to move up on the scales of y and related social develop
ments. This has been suggested in a number of recent studies. However, 
there may still be a good deal of scope for raising e in less developed 
countries where it remains relatively low, through the pursuit of s ac
tions to take fuller advantage of existing k at their present levels of y. 
To cite once again the example of Cuba; the series of Cuban life tables 
compiled by Diaz Briquets (1 9 77 ) shows expectation of life at birth for 
the two sexes incrctising from 58.8 years in 1953 to 72.1 in 1971 (70 .6  
for males, 73.9 for fem ales). The 1971 figure compares favorably with 
that of the United States, especially for mtiles. Diaz presumes that most 
of the gain in Cuba since 1953 has taken place since the establishment 
of the socialist government, and he attributes the high rate of gain since 
that time mainly to more equal distribution of income and government 
policies aimed at equalizing access to health services for all categories 
of the population.

Although th.c less developed countries were the main beneficiaries of 
the new advances in k since the 1930s, the more developed countries 
also benefited to an important extent. Examination of the trends in a 
number of more developed countries shows that the 1940s were a bum
per decade for gains in life expectancy. Preston’s analysis indicates that 
a major share of the gains in more developed as well as less developed 
countries since 1930 has been due to the upward shifting of the curve of 
e in relation to y and other indicators of development, which may be 
attributed to the advances of k and s.
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Third Phase of the Transition

In more developed countries, the rates of gain in e have slowed con
spicuously since the 1950s, and in many of them hardly any gains have 
been registered during the past ten years. The same tendency is notice
able in recent statistics from some less developed countries that have 
attained levels of e comparable to those of more developed countries. 
This feature is commonly interpreted as meaning that tlie expectation 
of life in countries where it is now highest is approaching a ceiling that 
cannot be surpassed by increasing income or by other means unless a 
new revolution in medical technology is achieved— a revolution that 
would make possible important gains in control over the so-called de
generative diseases. If this interpretation is correct and if the less devel
oped countries where e is still well below such a ceiling manage to 
continue progress in reducing their m ortality rates through economic 
development and fuller application of the present medical knowledge, 
the time may come when levels of mortality will be nearly equalized 
among countries around the world. The advances of k and i  would then 
have neutralized, to a large extent, the influence of y  as well as that of n.

An interesting aspect of the recent trends in countries where e is high 
is that they seem to be leveling off at considerably different values of e. 
If they are coming up against a ceiling, the level of the ceiling seems not 
to be the same in all countries. In the United States, for example, e 
seems to be stagnating some four or five years below the level achieved 
in the Scandinavian countries. On the surface, these differences do not 
seem very consistently related to per capita income. I mentioned earlier 
that C uba’s estimated expectation of life in 1971 compared favorably 
with that of the United States. The position of Puerto Rico and Hong 
Kong is sim ilar, although they are far below the United States in per 
capita income. Perhaps a part of the explanation for such anomalies 
might be found in factors associated with advanced economic develop
ment that are unfavorable to health and longevity. I think it would be 
interesting to make a systematic study of factors related to the different 
levels of e, and of m ortality rates for sex and age groups, causes of 
death, and so forth, at which the trends seem recently to have been 
stalling in many countries. The distribution of income, governmental 
action in fields of health care, environmental pollution, diets, and behav
ioral patterns relevant to health are among the factors that might use
fully be examined.

N ot e
I. McNeill (1976) argues that major factors in the long-range trends of mor

tality and population growth in Europe between the fourteenth and eighteenth 
centuries were new diseases resulting from increased contacts with the Orient 
during the Mongol conquests and a subsequent gradual adaptation to these dis
eases, as well as variations of climate.

O
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C o m m e n t  Victor R. Fuchs

The paper by Preston has two principal purposes: to explain the increase 
in life expectancy in the less developed countries over the past several 
decades and to consider the effect of this increase on population size, 
output, and output per capita. The bulk of the paper is concerned with 
the first question, and I shall limit my comment to that. Furthermore, I 
shall examine only one aspect of Preston’s multifaceted discussion— the 
attempt to partition the gain in life expectancy into the portion attrib
utable to increased per capita income and the portion due to a structural 
shift in the relationship between life expectancy and per capita income.

Using the data Preston provides, I have run regressions of life expec
tancy {L E )  on the natural logarithm of per capita income (L n Y )  for 
four separate groups of countries: LDCs in 1940 (L 4 0 ) ,  MDCs in 1940 
(M 40 ), LDCs in 1970 (L 7 0 ), and MDCs in 1970 (M 7 0 ) }  The results 
are presented in table C5.1. I have also plotted the predicted (from the 
regressions) relationship between life expectancy and per capita income 
for each group in figure C5.1. The curves are plotted over the range of 
per capita income actually observed for each group.

Table C5.1 Results of Regressing Life Expectancy on Logarithm of per
Capita Income acro.ss Less Developed and More Developed 
Countries in 1940 and 1970

LE = a -F b 1 n Y L40 M40 L70 M70

b 4.99 6.65 7.82 .13
<̂b (1.95) (1-21) (1.10) (.85)
a 13.3 17.1 12.5 70.8

(10.0) (8.0) (6.7) (6.6)
R2 .27 .68 .77 - .0 8
N 16 15 16 . 15

Inspection of figure C5.1 suggests that the structural relation between 
life expectancy and per capita inedme in the LDCs in 1940 was different 
from that in the MDCs in the same year. Given the level of income, life 
expectancy seems to have been appreciably higher in the MDCs. It is 
therefore inappropriate to pool the two groups of countries, as Preston 
docs, without allow ing for differences in structure. It should also be

Victor R. Fuchs is professor of economics at Stanford University and is a re
search associate of the National Bureau of Economic Research.
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Fig. C5.1 The relationship between life expectancy and per capita
income across less developed and more developed countries 
in 1940 and 1970.

noted that in the MDCs in 1970, the relationship between life expec
tancy and per capita income has disappeared, a phenomenon I have 
called attention to before (Fuchs 1965, 1974). There can be no ques
tion, therefore, of attempting to assess shifts in the function between the 
MDCs in 1940 and 1970 or between the LDCs and MDCs in 1970.

I have run regressions that pool LDCs and MDCs in 1940 and LDCs 
in 1940 and 1970 with dummy variab les inserted to allow for differences 
in intercepts and slopes. These results are reported in table C5.2.

The first regressions (part A ) constrain the slopes of the pooled 
groups to be equal but allow the intercepts to vary. We see that the shift 
coefficients are large and highly significant in both cases. This means 
that, compared with the LDCs in 1940, both the MDCs in 1940 and 
the LDCs in 1970 had substantially higher life expectancy for any given 
level of per capita income. The second set of regressions (part B ) con
strains the intercepts to be equal and allows the slopes to vary within 
each pair of groups. We now find that the slopes do differ significantly. 
The third set of regressions (part C ) allows both the intercepts and the 
slopes to vary, and with this specification none of the interactions are 
statistically significant.

if  one does not demand statistical significance, it is possible to answer 
Preston’s question fairly unambiguously along the following lines. The 
mean life expectancy of the LDCs rose from 38.8 years in 1940 to 59.6
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Tabic C5.2 Pooled Rci;rc,ssion Re.'iults with Interactions

L40 + M40 L40 -p L70

A. LE  =: a + A 7n y  -f c Intercept
b 5.83 6.83

(1.14) (1.04)
C -13 .4 -14 .6
CTc (2.10) (1.70)
a 22.4 18.4
«■n (7.54) (6.34)
R- .91 .89
N 31 32

I!, LE = a -{■  b ! n Y d Slope
b 7.00 7.77
o’b (1.00) (.95)
d -2 .29 -2 .69

(.35) (.30)
a 14.7 12.8

O'n (6.50) (5.74)
,91 .90

N 31 32

C. LE = a b In Y  c Intercept -f- d Slope
b 6.65 7.82
<Tb (1.63) (1.27)
c -3.19 .78
(Jc (13.60) (11.80)
d -1.66 -2.83 .

(2.31) (2.15)
a 17.1 12.5

(10.7) (7.73)
R2 .91 .90
N 31 32

years in 1970, a rate of increase of 1.4% per annum (see tab le C5.3).® 
Over that same period the mean per capita income (in  1970 dollars) 
rose from $194 to $560. We can estimate what the change in life expec
tancy would have been as a result of income change alone by moving 
along either the 1940 predicted relation or the 1970 predicted relation. 
The former tells us that life expectancy would have changed from 39.6 
years to 44.8 years, an increase of 0 .4%  per annum. If we calcu late the 
change along the 1970 curve, we get a predicted increase of 0 .5%  per 
annum, from 53.7 years to 62 .0  years.

A lternatively, we can look at the implied rates of change attributable 
to structural shift by comparing predicted life expectancies at the same 
per capita income in the two years. A t $194 the implied change is 1.0%  
per annum; at $560 it is 1.1%  per annum. Thus, either approach indi
cates that about one-third of the observed change in life expectancy in
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Tabic C5.3 Life Expectancy in Less Developed Countries in 1940 .and 1970: 
Actual and Predicted Changes

Mean Life Expectancy
(Years)

Actual 1940 (A40) 38.78
Actual 1970 (A70) 59.59
Predicted 1940 (P40;40) (from L40 regression) 39.56
Predicted 1970 (P70:40) (from L40 regression) 44.85
Predicted 1940 (P40:70) (from L70 regression) 53.68
Predicted 1970 (P70:70) (from L70 regression) 61.97

Rates of Change
(Percentage per Annum)

A40 to A70 1.4
P40:40 to P70:40 0.4
P40:70 to P70;70 0.5
P40:40 to P40:70 1.0
P70:40 to P70:70 1.1

the LDCs between 1940 and 1970 can be attributed to the growth of per 
capita income, and about two-thirds to a shift in the life expectancy- 
income relationship. Preston presents one estimate of 50%  due to struc
tural change and another of 80% due to that source. The results pre
sented here are quite consistent with those estimates.

Notes
1. The LDCs are all in Asia, Africa, and Latin America, and all had life expec

tancies below 50 years in 1940. The MDCs are all in Europe, North America, and 
Australia, and all had life expectancies above 50 years in 1940.

2. The change is expressed in percentage per annum in order to minimize the 
problem of interaction between shifts in the function and movements along the 
function.
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C o m m e n t  Richard W. Parks

Preston presents an interesting regression test of the relative importance 
of private and national income in determining life expectancies. In light 
of the Kuznets and Fishlow discussions of interaction between the in
come distribution and the age distribution of the population, it may be 
useful to point out a possible bias in the Preston regression in section
5.1.1.

The income distribution as commonly measured does not correct for 
the age distribution of the population. Thus, in a hypothetical world 
with no difTcrcnccs among individuals in their lifetime income streams, 
we will observe considerable income inequality as conventionally mea
sured if individuals follow the usual life-cycle pattern of earning and 
saving followed by retirement. For the determination of the effect of 
income on life expectancy, it appears that a permanent income rather 
than a measured income concept makes more sense, but given the data 
available to him, Preston relies on the distribution of measured income.

Preston’s distribution measure, which I shall call D =  2 ln (5 'i/ .05 ), 
takes values ranging from — a; to 0 on a scale representing increasing 
equality. Thus we can represent the partial relationship between life 
expectancy e \,  and D  as shown in figure C5.2.

We expect a positive association. Suppose we start at point A  with 
given (unequal) distribution and low life expectancy. If incomes were 
to become more equal (in a life-cycle sense), we would expect to find 
a new point at B showing greater equality and higher life expectancy. 
However, even with the pattern of life-cycle income corresponding with 
point B, there is likely to be an effect on the measured income distribu-

Fig. C5.2
Richard W. Parks is associated with the Department of Economics, University 

of Washington.
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tion arising from the altered life expectancy. An increase in the share 
of population in nonproductive years, for example, older age groups, 
will have the effect of increasing the observed inequality. The observa
tion based on measured income will be at point C, giving an upward 
bias to the slope coefficient. Since the crucial test of the relative impor
tance of national and private incomes in the determination of life ex
pectancy depends on the size of the slope coefficient, the upward bias 
would tend to suggest the absence of an effect for national income even 
when it-was in fact important.
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U N A  T E O R I A  D E L  D E S A R R O L L O  E C O N Ó M I C O  *

G u s ta v  R a n is  v  f o h n  C .  H .  F e i

Este artículo pretende hacer una contribución a la teoría del crecimiento 
mediante un riguroso análisis del proceso de transición a través del cual 
una economía subdesarrollada espera pasar de la fase de estancamiento 
a la de crecimiento autosostenido. Puesto que la totalidad de las econo
mías que llevan la etiqueta del "subdesarrollo” rechazan la fácil generali
zación, nos ocuparemos aquí principalmente del excedente de fuerza de 
trabajo, de la escasa variedad de recursos de la mayor parte de la población 
agrícola en condiciones de desocupación disfrazada y tasas elevadas de 
crecimiento de la población. Confiamos realizar nuestra tarea inspirán
donos liberalmente en el acervo de ideas aceptadas y, en seguida, procede
mos a entrelazarlas en un modelo general explicativo del crecimiento eco
nómico.

Nuestro análisis comienza en el punto de jparHda de_ una ̂ economía 
casi estancada o de iniciación del llamado proceso de despegue.̂  Rostov/ 
lo define como un periodo de dos o tres décadas, durante las cuales la eco
nomía se transforma de manera tal que el crecimiento económico se lleva 
a cabo, subsecuentemente, en forma más o menos automática; se caracte
riza por una disminución de la proporción de la población rural, por lâ 
duplicación de las tasas de ahorro y por el florecimiento inicial y continuo 
de la industria, estimulado por la disponibilidad de mano de obra exce
dente [11, pp. 25-32]. Esta noción intuitiva, bien conocida, se ha escogido 
como nuestro punto de partida. Para nuestro instrumental analítico básico, 
sin embargo, utilizamos ampliamente el trabajo de Arthur Lewis.

En sus célebres artículos, Lewis [3] [4] presenta un modelo de dos sec
tores e investiga la expansión del sector capitalista o industrial, tal como 
es alimentado por la oferta de fuerza de trabajo barata que proviene del 
sector de subsistencia o agrícola.- El desarrollo consiste de una redistribu
ción de los trabajadores agrícolas excedentes, cuya contribución a la pro
ducción pudo haber sido cero o insignificante, para la industria, donde se 
convierten en miembros productivos de la fuerza de trabajo con un salario

* Los autores son, respectivamente, profesor asistente de la Universidad de Yalc y profesor aso
ciado en el Antioch CoUege. Este articulo se comenzó atando ambos se hallaban asociados al Instituto 
de Economía del Desarrollo, Karachí, Pakistán. Se agradecen cumplidamente los comentarios de Bela Balassa y John M. Montias de la Universidad de Yale. Véase The American Economic Kadcw, vol LI, núm. 4, septiembre de 1961, pp. 535-56Ñ \̂crsión al castellano de Héctor Rodríguez Licea.

1 No se trata de subestimar la importancia dcl periodo de acondicionamiento previo (véase [I] V [9] cuando se movilizan fuerzas institucionales potcncialnicr.tc expansionistas y capacitan 'hl sistema 
para responder en forma positiva a estímulos o,uc se presentan al azar.- Deseamos subrayar la ausencia de cualquier relación unívoca entre el sector de subsistencia y 
la agricultura o entre cl sector capít.rlist.i y la industria en la mayoría de las economías menos desarrolladas. La existencia de importantes rsUs de producción comercializada cu cl sector primario y de aprecia- 
bles enclaves de subsistencia en las industrias de serx’idos y en pequeña escala, no impide, sin embargo, 
que Lewis utilice esta tcrniinologia abreviada.

Í46 ,  „ . . . . .  V. { y  í-/X y i x .
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igual (o atado) al salario institucional-de la agricultura. Este proceso con
tinúa hasta que la curva de la oferta de mano de obra industrial comienza 
a declinar.

Sin embargo, Lewis no ha presentado un análisis satisfactorio del sec
tor agrícola o de subsistencia. Parece claro que este sector también debe 
crecer para que el mecanismo que describe no se vea conducido a deten
ción prematura. El desenvolvimiento de la noción de un necesario equi
librio en el crecimiento nos lleva entonces a una definición lógica del fin 
del periodo de despegue.

Finalmente, la economía debe resolver el problema malthusiano con 
objeto de asegurar el buen éxito del proceso de desarrollo en forma equili
brada. Consideraciones de esta naturaleza han dado lugar a la llamada 
teoría del “esfuerzo crítico mínimo” [2], que se ocupa de la magnitud del 
esfuerzo necesario para salir más que temporalmente del estancamiento. 
Mostraremos en el curso de nuestro análisis que el concepto del esfuerzo 
crítico mínimo no presupone ninguna magnitud absoluta de esfuerzo, sino 
que contiene una dimensión automática de tiempo que permite la varia
ción del esfuerzo con la duración del proceso de despegue.

Así pues, la contribución de este artículo es construir una teoría del 
crecimiento económico de la cual las ideas anteriores, rigurosamente formu
ladas, constituyen sus partes componentes. En la Sección I presentamos 
los supuestos básicos estructurales de nuestro modelo, con énfasis en el 
análisis del papel del sector agrícola. La Sección II generaliza el análisis 
"estático” anterior admitiendo la posibilidad de un cambio de producti
vidad en el sector agrícola. En la Sección III introducimos cambios en la 
productividad industrial y en la noción del “criterio de crecimiento equili
brado”, por medio del cual se define formalmente la terminación del pro
ceso de despegue. La Sección IV continúa con una precisa formulación 
matemática de nuestra teoría, la que nos pennite hacer ciertas predicciones 
condicionales cuantitativas como una primera prueba de su pertinencia 
empírica. Finalmente, en la Sección V, integramos el crecimiento de la 
población así como otros fenómenos complejos en nuestro modelo, e in
vestigamos la noción del esfuerzo crítico mínimo en relación con la dura
ción del proceso de despegue.

I .  L o s  SUPUESTOS BÁSICOS

Nuestro modelo formal explicativo se presenta con la ayuda de la gráfica 1. 
La gráfica 1.1 representa el sector industrial y las 1.2 y 1.3 el sector 
agrícola. La primera es la conocida gráfica de Lewis que mide la fuerza 
de trabajo industrial en el eje horizontal OW y su productividad marginal 
física (PMF) en el eje vertical OP. La cun-a de la demanda de trabajo (v.gr, 
la curva dtf de la PMF), junto con la curva de la oferta de trabajo

\)>
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[Stt'S'), determina el empleo de la fuerza de trabajo industrial (St). Puesto 
que la furv'a de Iriproductividad marginal física depende del \wumen del 
acervo de capital, en cooperación con la fuerza de trabajo, un incremento 
en el acervo de capital conduce a un desplazamiento de la curva PMF 
hacia la derecha, v. gr., de dtf a d'ff. La curvea de la oferta de trabajo “ili
mitado” de Lewis se define por la porción horizontal de la curva de la ofer
ta, en el ejemplo Sí. Cuando la curva de la oferta vuelve hacia arriba, ter
mina ;u carácter ilimitado. Nuestro primer problema es investigar las 
condiciones de este punto de ífíTTexíoñr Esto lios'nevâ 'óóñceTrfTarTâáten-̂  
ción en'el sector agrícola. ' "

En la gráfica" 1.3 la tuerza de trabajo agrícola se representa en el eje 
horizontal O A (leyendo de derecha a izquierda) y la producción agrícola 
aparece en el eje vertical OB (de la O hacia abajo). La curva ORCX  des
cribe la productividad física total del trabajo (PFT) en el sector agrícola. 
Se supone que esta curva tiene una porción cóncava ORC  que muestra una 
productividad marginal del trabajo agrícola que disminuye gradualmente 
y una porción horizontal XC donde desaparece el producto marginal. La 
porción de cualquier fuerza de trabajo en exceso de OD puede considerarse 
redvmclahte en el sentido de que su retir̂ ĤeTaT̂grTcultura no afecta la 
producción de la misma.

En erpuñto miciál. supondremos que toda la fuerza de trabajo OA está 
ocupada en la agricultura y produce un volumen aerícola total de ~ÁX. 
Supongamos que la producción agrícola AX se consurñe~eñ~~sü̂tótalidad 
porJa fuerza de trabajo agrícola OA. Entonces el salarloAeaT̂eŝTgüár á 
AX/OA o la pendiente de OX. La_pCTsLtencja„de_.e¿tsmÍYel delalanos~citá 
apoyada jor. fuerzas Jnstitucionales jndependientes del mercado, puesto 
que bajo supuestos de competencia el salario real descendería a cero)’ en 
igualdad con PMF. Lo llamaremos alario institucional.

El punto R  de la curva de producción total es el punto en el que la 
PMF  es igual al salario institucional, v.gr., la línea punteada tangencial 
erTTl es paralela a OX. Entonces podemos definir AP como la fuerza de 
trabajo agrícola en condiciones de dê cupación disfrazada, puesto~qñelñás 
allá de P, PMF  es menor que el salario institucional.®

Obsérvese que las graficiETATlEZy 1.3 se hallan “alineadas”. Cualquier 
punto sobre el eje horizontal de las gráficas 1.1 a 1.3 representa una forma 
particular en que la población total o la fuerza de trabajo OA se distribuye 
entre los .dos sectores; por ejemplo, en el punto P (gráficas 1.2 y 1.'3) la 
fuerza de trabajo agrícola es OF y la fuerza de trabajo (ya asignada) indus
trial es AP. Si en el punto de partida, la población total OA se ocupa en el 
sector agrícola, el proceso de distribución durante el despegue puede repre-

3 Ln rcdun(-:inci:i es un fenómeno tecnológico. \'.gr. dctcnnin.ida por l,i función producción. Por 
otra parte, el desempleo disfrazado depende de la función producción, del salario institucional y el monto de la población agrícola. En otras palabras, es un concepto económico.

h
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sentarse por una serie de puntos, A,G,D,Í,P, etc., sobre OA, que se mueven 
gradualmente hacia O}

Los importantes conceptos de desocupación disfrazada, fuerza de tra
bajo excedente y salario institucional pueden representarse con mayor clari
dad con ayuda de la gráfica 1.2 en donde la producción agrícola por traba
jador se mide en el eje vertical AN. Los puntos ADU V  representan la curva 
de la productividad marginal física (PMF) del trabajo. La distancia vertical 
AS es igual al salario institucional (representado también como PU, igual 
a la PMF del trabajo agrícola en U, alineado con P y R en la gráfica 1.3). 
Pueden ahora distinguirse tres fases en el proceso de redistribución: ]) Fase 
1 es la escala en que PMF =  O, por ejemplo, el sector en que la curva de 
la productividad total en la gráfica 1.3 es horizontal. Esta fase señala la 
fuerza de trabajo excedente, AD. 2) La fase 2 es la escala en la cual una 
PMF positiva es menor que el salario institucional. Las fases 1 y 2 juntas 
indican la existencia de desocupación disfrazada de la fuerza de trabajo, 
AP'. 3) La fase 3 es la escala en donde la PMF  es mayor que la tasa insti
tucional de salario que se supone prevalece en el punto de partida,

Suponemos que el salario institucional AS prevalece durante las fases 
1 y 2 y que una tasa de salarios igual a la PMF se encuentra en la fase 3. 
Sólo cuando la desocupación disfrazada ha sido absorbida, v.gr., en la 

Tase 3, la contribución marguraTdel trabajo a lajoroducción se hace tan 
grande o más que el salario real institucional. Como resultado, el terrate- 
niente~̂üéde entonces pujar con ventaja por la mano de obra; puede 
decirse que el sector agrícola se ha comercializado al abandonarse el salario 
institucional y las fuerzas competitivas del mercado generan las condicio
nes de equilibrio comúnmente aceptadas. Bajo esos supuestos, el salario 
agrícola real en términos de bienes agrícolas se define por la curva SUV 
en la gráfica 1.2, consistente de una porción horizontal SU y una porción 
ascendente, UV. Ésta puede ser conocida como la curva de oferta precio J 
del trabáje agrícola. Indica, para cada nivel de salario real, el volumen de 
fuerza de trabajo que puede liberarse del sector agrícola.

La transición a la fase 3 constituye un punto culminante de impor
tancia en el proceso de desarrollo. Al completarse la transferencia de los 
trabajadores en condiciones de ocupación disfrazada, ocurrirá un cambio, 
forzado por las circunstancias, en la conducta del patrón, v.gr. la apari
ción de un sector agrícola plenamente comercializado. Esta culminación 
puede definirse como el fin del proceso de despegue. No conocemos otra 
fonna de restablecer un criterio no arbitrario para una economía que 
alcanza el umbral del llamado crecimiento autosostenido.®

4 El suDucsto nctual de una población estática se eliminará después.5 Ya sea que el crcciniicnto pueda realmente ser o no “autosostcnido”. según la frase de Rostow, básicamente no es un problema dócil n los instrumentos del análisis económico tradicional. El papel 
de las tasas de ahorro v de los niveles de ingresa [xrr capifa en la generación de su movimiento permanece indefinido. Todo lo que afirmamos aquí es que, después del punto de inflexión, el salario real

A.
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Volviendo ahora a la gráfica 1.3 vemos que, al liberarse ajos trabaja- 

d_OT« agricpIasTcomienza a aparecer un excedente de bienes agrícolas. Esa 
porción de la pfóciu(5cTón agrícola total que excede a las necesidades de 
consumo de la fuerza de trabajo agrícola con un salario institucional, se 
define como el excedente agrícola total (EAT). La cantidad de EAT 
puede considerarse como una función del volumen de mano de obra redis
tribuida en cada etapa. Por ejemplo, si se retira a ■Ios_tiaha.iadoxes agrícolas 
en la medida de AG enTadFasedTy se les redistribuye, se..requiere JG.para 
’alimentar alos agricultores restantes y se obtiene un EAT de dimensión JF. 
El EAT a cada punto de distribución en las fases 1 y 2 se representa por la 
distancia vertical entre la línea recta OX y la curva de la productividad física 
total ORCX. (Para la fase 3, debido a la elevación de la tasa de salarios, 
el EAT es en cierta medida menor, que esta distancia vertical, e iguala la 
distancia vertical entre la curva O Q  y la curva de la productividad total.)

El EAT puede considerarse como recursos agrícolas libradqs al mCT- 
cadó"lT~trávés de la redistribución de los trabajadores agrícolas. Dichos 
recmsoTpueden traspasarse mediante las inversiones de la clase terrate
niente y/o la política impositiva gubernamental y puede utilizarse en 
apoyo de las nuevas aportaciones industriales.* El excedente agrícola pro- 
medio, o EAP, puede definirse ahora como el excedente agrícola total 
díspbñTbTTpor'cadá̂ 'unó de los trabajadores industriales asignados.

La cur.'a'del̂ EAP se representa con la curva SYZO en fa gráfica 1.2. 
En la fase E al aumentar el EAT en forma lineal con la distribución de la 
'fuerza de trabajo excedente de A a D, podemos representar a cada traba- 
jadóT aL’gnado como si llevase consigo su propia cesta de subsistencias. 
La curva del EAP de la fase 1 coincide así con la curva SY de salarios insti
tucionales. Sin embargo, en la fase 2, puesto que era positiva la PMF de 
los trabajadores agrícolas ahora repartidos, no habrá una producción agríco
la suficiente para alimentar a todos los recién llegados a la industria, al 
nivel institucional de salarios. Así pues, en tanto que todavía aumenta 
el EAT, el EAP comienza a declinar.'' Además, puede verse fácilmente

en la agiicultura csti determinado por las fuerzas competitivas impcnonalcs del mercado, una trans
formación cualitativa que constituye una condición necesaria (si no suficiente) para que el crecimiento 
se haga automático y rutinario. Es este el punto que Lewis parece tener en mente [4, p. 26] cuando habla de “dos diferentes etapas de desarrollo económico con dos conjuntos diferentes de resultados” y cuando describe la segunda etapa como una situación en que “todos los factores de la producción son escasos [y los] .. .salarios dejan de ser constantes al proseguir la acumulación”.

« No obtantc que el modelo podría comprenderlos fácilmente, omitimos los costos de transfe
rencia de recursos así como la posibilidad de que pueda ser imposible inducir a los que se quedaron en la agricultura para liberar todo el excedente.

7 Puede tómarsc la siguiente analogía con el análisis de la empresa individual para mostrar con 
claridad la relación entre los conceptos marginal, total y promedio. Podemos considerar la curva del producto agrícola total (ORCX) y la cur̂a del consumo agrícola total (OX) en la gráfica 1.3 como 
análogas a la curva del ingreso total y a la cuiv'a del costo total, respectivamente. La diferencia entre esas curv'as es la cun̂a del beneficio total que es equivalente a nuestra curva del EAT. La curva del beneficio total alcanza un máximo cuando el costo marginal iguala al ingreso marginal. Esto ocurre 
en el punto U de la gráfica 1.2 —debido a que SU es la cur\a del costo nrarginal y .ADl/V es la curva

! ^  
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durante la fase 3 el EAP declina aún más rápidamente (y EAT también 
desciende) al hacerse operante el salario agrícola ahora comercializado.

Podemos ahora considerar la derivación del punto de inflexión de 
Lewis en el sector agrícola. Lewis mismo [4, pp. 19-261 explica el punto 
de inflexión de un niodo más bien libre, el cual ocurre cuando uno cic los 
siguientes sucesos pone fin a la curva horizontal de la oferta de mano 
de obraTÚj) él~dctcrioro en la relación de intercambio en el sector indus- 
tríalT̂  b) la terminación del excedente de fuerza de trabajo en el sector 
agrícola. Pero en nuestro modelo cualquier explicación semejante debe 
tomar en cuenta la determinación básica de la curva de la oferta de la 
fuerza total de trabajo por las condiciones postuladas para el sector no 
industrial.

El “deterioro en la relación de intercambio’’ del sector industrial 
ocurre como resultado de una escasez relativa de bienes agrícolas que bus
can intercambiarse por bienes industriales en el mercado. En nuestro 
modelo, se recordará, este excedente se mide por el excedente agrícola 
total (EAT) y sobre una base por trabajador industrial, por excedente 
agrícola promedio (EAP). Entonces aparece una tendencia a la elevación 
de la curx'a de la oferta industrial al entrar a la fase 2 porque en esos 
momentos comienza a sentirse una escasez de bienes agrícolas medidos 
en EAP —que provoca un deterioro en la relación de intercambio del 
sector industrial y una elevación en el salario industrial real medido en tér
minos de bienes industriales—. Así, vemos que la desaparición del exce
dente de fuerza de trabajo ra el sector agrícola es una causa del pupto-de 
Inflexión de Lewis.

1EI~̂'agoTamiento del excedente de fuerza de trabajo” debe interpre
tarse en primer lugar como un fenómeno de mercado más bien que como 
una escasez física de mano de obra; se indica por un incremento del salario 
real en el origen de la oferta. Si suponemos que el salario real del traba
jador industrial es igual al salario real agrícola,® entonces hay una ten
dencia a la elevación de la cun-a de la oferta de trabajo {Stt'S' en la gráfica 
1.1) cuando se llega a la fase 3. Con la desaparición de la desocupación 
disfrazada de la fuerza de trabajo y la ¿omcrcializacion deTsector agneoTa, 
el salaríoreaj agrícola comienza a aumentar (véase la gráfica 1.2) listo 
conduce a un incremento del nivel del saliurio real industrial si es que el
del ingreso marginal—. La curva del E.LP en la gráfica 1.2 es equivalente a una ''cjjr\-a de utilidad 
media’." S “Gobernado por” puede ser una desciipción más realista. Lewis [3, p. 150j señala que la urbanÍ7ación, los costos de transferencia, etc. pueden requciir un salario real industrial a un margen 
o “colina" (que considera aproximadamente del 30 S'c ) constante por arriba del salario .,institucio- m’l de la agncnltnra; en tanto que, por simplicidad de exposición, nuestro modelo mantiene inicial- 
mente una estricta igualdad entre las dos tasas de salario, más tarde este supuesto se elimina (Sección V). En su segundo artículo [4], Lewis también se refiere a ciertos “factores exógenos”, inclu\cndj 
la formación de sindicatos y probablemente otros cambios en el medio institucional. Dicha "colma” 
que crece dinámicamente puede también acomodarse en el modelo, pero no se b.a considerado en c'sta 
primera aproximación. «c
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patrón industr ia l  q u ie re com petir  con b u en  éxito con el terra ten i ente por 
la  u t i l iz ac ión de la oferta de traba jo  ahora  “l im i t a d a ” .

Juntando los doFIactores~7'cry~l>jy7p̂ démos dccijr que al redistribuir 
la fuerza dF traba]o~_dela~igriciñtÍíra aJ sector industrial, la curva deja 
'oferta industrial suUe (v.gr., aparece el punto de 'inflexi6n~~de Lewis ), en 
él primef'cá’so (en t), debido a úna eseasez de bienes agrícolas atribuible 
a la desaparición de la fuerza de trabajo agrícola e.xcedcnte; y que esta 
tendencia ascendente del salario real industrial se acentúa más tarde (en 
XJ por el movimiento hacia arriba del__salario real agrícola que se explica 
por la desaparición completa del desempleo disfrazado de la fuerza de 
trabajo y la comercialización del sector agrícola.

Para facilitar nuestro análisis posterior, vamos a tratar el límite entre 
las fases 1 y 2 (v.gr., punto Y de la gráfica 1.2) como el "punto de escasez” 
que significa el comienzo de escasez de productos agricolas como lo indica 
cTFcJípjje guels/njdesachdóqpoŶqTcrT̂  vamos tam-

"blen a referirnos al lirnitc entre las..fases_2-v 3-como ,elJÓpuntoJle comer" 
cialización’Jque .lignifica el comienzo de la igualdad entre la productividad 
marcio al v el salario real en la agricultñrab El puñlJJleJiiflcxión cícTTcivi s 
coincide asi CjQn_eLpm?lfl_de escasez Y._eljm.Q.\:imigiitQ..ascendente del salario 
real industrial se acentúâ en el punto d e comercializació_n.”

Existen dos factores que pueden contribuir a posponer el punto de 
inflexión de Lcwis: Ì) incrementos de la productividad agrícola, y 2) cre-_ 
cmñeTitD de la población. Ambos factores ~òpéràh èn forma'muy íTfe- 
Téñte: cl'primero'se.cóns'idera en general como una bendición, ya que eleva 
la producción agrícola excedente; el segundo, se considera casi invariable- 
mmntc como una maldición, puesto que aumenta la oferta de mano de 
obra excedente. En primer lugar examinaremos la importancia de un in
cremento de la productividad agrícola. El análisis sobre el crecimiento de 
la población se hará más tarde.

I I .  C.AMBIOS EN LA PRODUCTn'ID.AD AGRICOLA

El aumento de la productividad del trabajo en el sector agrícola puede 
describirse por un desplazamiento “hacia arriba” de la curva de la pro
ductividad física total (PFT) de la gráfica 1.3. Esos incrementos de la 
productividad se representan en la gráfica 2.3 por una secuencia de las 
cim’as PFT marcadas I,II,III. . . , etc-, entre las cuales la cunu I es lamurva 
inicial PFT (como en la gráfica 1.3) y II,III. .. representan las curvas PFT

'd Desde un punto de vista estrictamente lógico. la curva de la oferta de trabajo industrial debe derivarse de la totalidad de condiciones que surgen de nuestro análisis del sector agrícola. L<as condi
ciones importantes incluven: Jj Í.t curva del salano real agricola, 21 la curi'a del EAF, y 5j un cuadro 
de las preferencias de los consumidores cspcciticando las preferencias por bienes agrícolas \-s. bienes industriales. Las limitaciones de espacio nos impiden llevar a cabo una der;vac¿ón rigurosa del salano 
real industrial en cada punto a travós del mecanismo de la relación de intercambio.

Sn»
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después de porciones sucesivas de inversión agrícola. (Por el momento no 
suponemos cambios en la productividad industrial.)

Supongamos que al aumentar la productividad agrícola el salario insti
tucional permanece inalterado; v.gr. en la gráfica 2.2, SA es igual a la 
pendiente de OX  en las gráficas 1.3 y 2.3 que están determinadas por 
la curva inicial PFT.̂ ° Podemos ahora seguir en la gráfica 2.2 la secuencia 
de las curvas (todas contienen la porción plana A5i) de la pro
ductividad marginal física del trabajo y la secuencia de las curvas I,II,IÍI 
del excedente agrícola promedio que corresponden a las curvas de
la productividad física total en la gráfica 2.3: De acuerdo con el método ya 
indicado, podemos determinar las tres fases para cada nivel de producti
vidad, v.gr., la secuencia de puntos de escasez, Sj,82,83... y la secuencia 
de los puntos de comercialización, Ri, R2, Rs,.. ■ La referencia a esos 
puntos‘facilitará nuestro análisis de los efectos de un incremento en la 
productividad agrícola en la curva del precio de la oferta del trabajo 
agrícola y en la curva del EAP.

Según la gráfica 2.2, por cada cantidad de trabajo empleado en el 
sector agrícola, un incremento de la productividad agrícola también des
plaza hacia aniba la curva de la productividad física marginal.̂  Como 
consecuencia, la curva._del precio de la oferta del trabajo agricola.se trans
formará de SíiP 1 a SÍ2P2 a SÍ3P3... etc. con un acortamiento de su porción 
horizontal (v.gr., la fase 3 llega primero) como la secuencia de los puntos 
de comercialización Ri, R2, R 3... se desplaza gradualmente de derecha a 
izquierda. Por otra parte, la secuencia de los puntos de escasez Si, 82, Si... 
etcétera se mueve gradualmente de izquierda a derecha. Esto se debe al 
hecho de que, por cada cantidad de trabajo asignado al sector industrial, 
el EAP aumenta con el incremento de la productividad física total; la can
tidad de alimentos consumida por el trabajo agrícola permanece inalterada, 
dejando más EAT (y en consecuencia EAP) a los trabajadores industria
les. Así, el efecto de nuestro incremento de la productividad agrícola es 
un desplazamiento hacia arriba de la curv'a E/\P (a las posiciones 11,111...).

Tarde o temprano, el punto de escasez y el punto de comercialización 
coinciden, la distancia SiRi, 82R 2, 83R 3. . . se desvanece y se elimina la 
fase 2. En la gráfica 2-2 ese punto de coincidencia se representa por Rŝ Ss. 
Éste será el punto de inflexión. Allí existe un nivel de productividad agríco
la que, si se alcanza, producirá este punto de inflexión. (En la gráfica 2.3

10 Por supuesto, es posible permitir d aumento del salario agrícola determinado institucional- 
mente; pero como la economía se hace más capitalista parece muv dudoso que las fuerzas que no pertenecen al mercado en la agricultura sean reforzadas y en esa forma prevenir el cierre de la laguna dcl salario artificial de la productividad marginal. Una scc;unda salvedad, quizás más poderosa, surge del 
hecho de que el nivel dcl salario institucional de la agricultura puede ser lo bastante cercano al de subsistencia calórica de manera que su elevación puede constituir una forma muy productiva de inver
sión. Sin embargo, no consideramos esta posibilidad en el contexto del presente modelo. Con respecto a la posición relativa dcl nivel del salario industrial, véase nota 8.

ir.5to es un supuesto razonable si el desplazamiento en FFT es proporcional.
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este nivel de productividad agrícola se representa por la curva III de 
la PFT.)

Investiguemos ahora el efecto de un incremento de la productividad 
agrícola en la curva LiLi de la oferta industrial representada en la grá
fica 2.1. Por una parte, el desplazamiento liacia arriba de la curva EAP 
moverá hacia abajo la curva de la oferta industrial enfrente del punto de 
inflexión. Esto se debe al hecho de que un increnrento del EAP abatirá 
la relación de intercambio del sector agrícola y, con el mismo salario insti
tucional (en términos de bienes agrícolas) pagado a los trabajadores indus
triales, el salario industrial (en términos de bienes industriales) debe decli
nar. Por la otra, el desplazamiento hacia arriba de la curva PMF que es 
acompañado por un mayor salario real en el sector agrícola después 
del punto de inflexión, eleva la curva de la oferta industrial después de ese 
punto. Así vemos, por ejemplo, que la curva L2L2 cruza la curva LiLi por 
abajo, indicando que en última instancia el “efecto de la relación de 
intercambio” (debida a un incremento del EAP) ha sido vencido por el 
"efecto del salario real” (debido a un incremento de la PPM). Para los 
propósitos de este trabajo, sin embargo, no nos preocupa mucho la fase 3 
que se encuentra más allá del punto de inflexión. .

Examinemos ahora más de cerca las posiciones relativas de las curvas 
de la oferta industrial antes de llegar a la fase 3. Permítase que la porción 
horizontal LiLi de la curva inicial LiLi de la oferta industrial se extienda 
al punto de inflexión Ps, y llámese trayectoria del crecimiento equilibrado 
a esta línea horizontal segmento L1P.3 (por razones que se explicarán am
pliamente en la sección siguiente). Podremos entonces pretender que todas 
las curv'as de la oferta industrial entre LiLi, es decir, la inicial, y L3L3 o sea 
la que corresponde al punto de inflexión, crucen la trayectoria del creci
miento equilibrado en los puntos de escasez respectivos. Esto se debe al 
hecho de que en el punto de escasez de cada caso (v.gr., punto en la grá
fica 2.2 en el caso de la curva de la oferta industrial L2L2 en la gráfica 2.1) 
la tasa de salarios de subsistencia y el EAP toman el mismo valor que el 
que prevalecía en la fase 1 antes de que se hubiese registrado cualquier 
incremento de la productividad agrícola. En consecuencia, debe prevale
cer el mismo salario real, en términos de bienes industriales, en el punto 
de escasez que existía previamente. En suma, antes del punto de infle
xión, la curvea de la oferta de trabajo industrial se encuentra arriba (abajo) 
de la trayectoria del crecimiento equilibrado cuando la curv'a EAP yace 
debajo (arriba) de la línea horizontal Sa. causando un deterioro (mejo
ría) de la relación de intercambio del sector industrial.

La importancia económica de la igualdad entre nuestro punto de in
flexión y el punto (final) de escasez es que, antes del punto de inflexión, 
la economía se mueve a lo largo de su trayectoria de crecimiento equili
brado en tanto que explota (o aprovecha de la mejor manera) su fuerza

N>
N>
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de trabajo agrícola subocupada por medio de los incrementos de la pro
ductividad agricola. La importancia econòmica de la igualdad entre nues
tro punto de inflexión y el punto de comercialización es que, después del 
punto de inflexión, la curva de la oferta de trabajo industrial se eleva final
mente cuando entramos a un mundo donde el sector agrícola deja de 
estar dominado por fuerzas institucionales que no pertenecen al mercado 
y toma las características de un sistema capitalista comercializado.

III. Cambios en la productividad industrial y crecimiento
EQUILIBRADO

Además de la inversión en el sector agrícola, el otro aspecto de importan
cia del crecimiento que debe considerarse es el proceso simultáneo de inver
sión en el sector industrial. Conocemos, por añadidura, que tales activi
dades en los dos sectores no constituyen actividades independientes. Esto 
es asi porque desde el punto de vista de la producción, los dos sectores 
deben proporcionar los mercados para los productos de cada uno; y, desde 
el punto de vista del insumo, el sector industrial debe proporcionar las 
oportunidades de empico para absorber a los trabajadores liberados por 
el sector agrícola. La consideración de esta interdependencia básica du
rante el proceso de despegue no es otra cosa sino la consideración del 
problema del "crecimiento equilibrado”, un concepto clave en la literatura 
del desarrollo.̂ " El propósito de esta sección es formular rigurosamente 
el problema del crecimiento equilibrado e investigar su importancia en el 
contexto de nuestro modelo.

Con referencia a la gráfica 2.1 vemos que durante el proceso de des
pegue la curva de la demanda de fuerza de trabajo, uii, izú... se desplaza 
gradualmente hacia arriba a la derecha al acumularse el capital real en el 
sector industrial. En forma simultánea la inversión que ocurre en el sec
tor agrícola mueve la cun'a de la oferta de fuerza de trabajo LiLi, L2L2. •. 
hacia abajo en la misma dirección. El problema central del crecimiento 
equilibrado comprende la sincronización a través del tiempo de los cam
bios de las dos secuencias de curvas. En cualquier momento del proceso 
de despegue, la cuestión decisiva es decidir cómo debe distribuirse el fondo 
total de inversión entre los dos sectores, para asegurar que sean “armo
niosos” desde el punto de vista del criterio del insumo y de la producción.

El criterio de producción, es decir, la existencia de mercados mutuos, 
especifica que la asignación de fondos de inversión debe hacerse en tal 
forma que sostenga continuamente los incentivos de inversión en ambos 
sectores de la economía. En el contexto de nuestro modelo, esto significó

"̂'case especialmente R. Xurksc [5] y [6, p. 192]: “Sin Ij rcorgiinización [agrícola] el excedente de fnerza de trabajo en la agricultura $c mantiene en gran parte en estado de potencia. Por otxoi lado, la reorganización puede ser impracticable sin una política activa que absorbe la mano de obra excedente.”

\)j
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que la relación de intercambio entre los dos sectores no debe deteriorarse 
de modo importante en contra de ninguno de los sectores. El criterio del 
insumo, por otro lado, especifica que la distribución del fondo de inversión 
debe capacitar al sector industrial a demandar, con el salario real indus
trial constante de acuerdo con el criterio de producción, el número preciso 
de trabajadores ahora liberados, como un resultado de la actividad de inver
sión en el sector agricola. Ahora procederemos a mostrar que existe una 
trayectoria de crecimiento equilibrado que satisface esas condiciones, como 
parte integral de nuestro modelo.

La curva de la demanda inicial de mano de obra industrial en el punto 
de partida se indica por ihi y la curva de la oferta inicial por LiL. en la 
gráfica 2.1, con las unidades OB de trabajo ya empleado en el sector indus
trial. (En tanto que es factible suponer que existe ya algún establecimiento 
industrial durante el periodo de preacondicionamiento y se hereda en el co
mienzo del proceso de despegue, también es factible suponer que la 
fuerza inicia] de trabajo industrial OB es muy pequeña.) En este nivel 
de ocupación el sector industrial obtiene una utilidad representada por 
el área sombreada (gráfica 2.1) que puede tomarse como represen
tante del fondo de inversión de la economía en esta etapa.Este fondo 
de inversión se va a asignar en parte al sector agrícola, elevando así la pro
ductividad agrícola y desplazando la curva de la oferta industrial a la dere
cha, y en parte al sector industrial, aumentando así el acervo de capital 
industrial y moviendo hacia la derecha la curva de la demanda industrial.

Si se pretende satisfacer el criterio del crecimiento equilibrado, la nue
va curva de la demanda industrial, v.gr., iiú, y la nueva curva de la oferta 
industrial, v.gr. L2L2, deben interceptarse en un punto, v.gr., P2, que se 
encuentra en la trayectoria del crecimiento equilibrado (L1P3). De otra 
manera se viola la condición de estabilidad de la relación de intercambio. 
En P2, donde se satisface el criterio de crecimiento equilibrado, el sector 
industrial habrá absorbido O0P2 obreros adicionales, que es el mismo 
número de trabajadores liberado por el sector agrícola (es decir, c/2 en la 
gráfica 2.2 es igual a O 0P2 en la gráfica 2.1).

Así, a medida que tiene lugar el proceso de inversión en ambos sec
tores, la trayectoria del crecimiento equilibrado describe la trayectoria del 
crecimiento real si el criterio del crecimiento equilibrado es satisfecho. Por 
supuesto, es probable que de vez en cuando el curso del crecimiento real 
se desvíe del curso de crecimiento equilibrado en una dirección o en otra. 
Sin embargo, tal desviación pondrá en juego fuerzas equilibradoras con
trarrestantes que tienden a restablecerlo en la trayectoria del crecimiento

Sí es que puede ptisarse por a](o el consumo cnpítalísLi. Debe noLerse que el sector agrícola2.2) no contribuye ai fondo de inversión puesto que la producción agrícola total (área OaSA) cí justamente adecuada para satisfacer las necesidades de consumo de los trabajadores agrícolas (área 
'Coca] V las necesidades de consumo de los trabajadores industriales (arca A5cb).
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equilibrado. De hecho, es probable que el curso del crecimiento real oscile 
alrededor de la trayectoria del crecimiento equilibrado.

Por ejemplo, si el curso del crecimiento real se encuentra arriba del 
curso de crecimiento equilibrado, digamos en en la gráfica 2.1 (como 
seria el caso si la inversión en el sector agricola hubiera movido la curva 
de la oferta industrial a L2L2 y la inversión en el sector industrial hubiera 
desplazado la curva de la demanda industrial a uu), tenemos entonces un 
caso de sobreinversión en el sector industrial. La escasez de alimentos pro
ducirá un deterioro en la relación de intercambio del sector industrial y 
provocará un incremento del salario real industrial. Esta situación tenderá 
a desalentar la inversión en el sector industrial, y a estimular la misma en 
el agrícola, impulsando así el curso dei crecimiento real a volver hacia la 
trayectoria del crecimiento equilibrado. Puede suponerse que la política 
gubernamental seguirá la misma dirección si el sistema de precios resulta in
adecuado. En esta forma, la economía que se mueve sobre el curso de 
crecimiento real que coincide u oscila alrededor de la trayectoria del creci
miento equilibrado, se dirige hacia el punto de inflexión, P¡, definido pre- 
viamente.̂ '*

IV. Importancia empírica del modelo básico
Con objeto de formular con mayor rigor nuestro modelo y hacerlo suscep
tible de verificación estadística, deben ahora aceptarse ciertos supuestos 
restrictivos no necesarios en nuestro análisis cualitativo previo. El primer 
supuesto, de que la productividad física marginal del trabajo cambia a una 
tasa constante, al variar la ocupación en el sector agrícola, se ocupa de la 
forma de la curva inicial de la productividad física total. Esto significa 
que la curva inicial PFM (I en la gráfica 2.2) se compone de dos segmentos 
en línea recta; un segmento horizontal, ASi, que coincide con el eje hori
zontal, y un segmento SiP 1, para el orden de la productividad física margi
nal positiva. Los dos segmentos se unen en el punto Si que marca la fuerza 
de trabajo agrícola excedente (ASi en la gráfica 2.2). Bajo esos supuestos, 
puede mostrarse (véase el Apéndice) que la curva PFT toma la forma 
siguiente:

( D }’ =
M p a r a  x  <  T L  

p a r a  x  >  T L

14 La porción "ilimitada” de la curra de la oferta de trabajo de Lcwis puede así interpretarse 
como una cur,’a de oferta ex post definida como el centro de todos los puntos en nuestro curso de 
crccimicnLO equilibrado en condiciones de incrementos continuos de la productividad agrícola. Sin embargo, ni Lcwis ni nosotros debemos dcscnrlar la posibilidad do que el curso de crecimiento real 
pueda de hecho ascender suavemente, más bien que permanecer liorir.ontal. Esc curso de crecimiento 
implicaría d ascenso gradual de los niveles de sallado real industrial durante cl periodo de despegue. (Véase también la noía 8.)
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donde las variables x y y, y los parámetros M, T y L tienen la siguiente 
intepretación económica y diagramática (gráfica 2.3); i) y = producción 
agrícola total (medida hacia abajo desde el punto O); ti) x = fuerza de tra
bajo empleada en el sector agrícola (medida hacia la izquierda del punto O); 
iii) M — producción agrícola máxima (la distancia Ai); iv) L = monto 
de la población en el punto de partida (la distancia OA); v) T = la frac
ción de L que no es excedente, v.gr. TL es la fuerza de trabajo no excedente 
(la distancia OSi en la gráfica 2.2) y (1 — T)L es la fuerza de trabajo 
excedente (la distancia SiA). El parámetro T o coeficiente del no exce
dente puede tomar cualquier valor no negativo. Si T es menor que 1, 
(1 — T)L es la fuerza de trabajo excedente en el punto de partida. Si T es 
mayor que 1, (T — 1)L es la adición a la fuerza de trabajo agrícola L que 
podría tolerarse antes de que cualquier porción de la fuerza de trabajo 
agrícola se haga excedente, v.gr., de productividad física marginal igual a 
cero. El caso de T menor que 1 se representa en la gráfica 2.3.̂ ®

Nuestro segundo supuesto restrictivo es que un incremento de la pro
ductividad agrícola desplaza proporcionalmente “hacia arriba” toda la curva 
de la PFT. En otras palabras, la nueva curva PFT se obtiene multipli
cando la curva inicial PFT por una constante k que se llamará coeficiente 
de productividad. Al aumentar sucesivamente el valor de éste, se genera 
una secuencia de curvas PFT (II,III, etc.) según se muestra en la grá
fica 2.3.̂ ®

De las curvas de la PFT podemos fácilmente derivar expresiones para 
el salario institucional, las curvas de la productividad física marginal 
(PFM), y las curvas promedio del excedente agrícola (EAP);
( 2 )  W  =  M / L

( s a l a r i o  a g r í c o l a  r e p r e s e n t a d o  p o r  l a  d i s t a n c i a  /VS e n  l a  g r á f i c a  2 . 2  
o  l a  p e n d i e n t e  d e  O X  e n  l a  g r á f i c a  2 . 3 )

2kM
( ! )  /  =  ^  ( - *  +  TL)

( c u r v a  d e  l a  p r o d u c t i v i d a d  f í s i c a  m a r g i n a l  p a r a  l a  f u e r z a  d e  t r a b a j o  
a g r í c o l a  n o  e x c e d e n t e  e n  l a  g r á f i c a  2 . 2 ;  . O  < T  ^  1 )

(4) E A F  =
k y  -  x W

L — X
( c u n ' a  d e l  e x c e d e n t e  a g r í c o l a  p r o m e d i o )

15 Hay quienes creen, v.gr. Harry Oshima [8, p. 259] que la PFM de la mano de obra agrícola 
en im área subdcsarrollada nunca desciende realmente a cero. Esta posición está representada por el segundo caso, esto es, T ]> 1, porque probablemente nadie negará que, con una cantidad fija de tierra, 
habrá un cierto monto de población agrícola lo bastante grande para reducir la PEAÍ igual a cero. 
Kn tanto que ambos casos se tratan sistemáticamente en el apéndice, por razones de facilidad en la 
exposición sólo prescntam.os el caso de O O T 1 en el texto. Sin embargo, las condiciones para 
ambos casos se incorporan en este trnbaio.IG Nótese üuc bajo esos supuestos todn.s las cur.'as PFM contienen el mismo scí̂incnto licri- zonta! .A5..

C'
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E s a s  v a r ia b le s  s o n  f u n c io n e s  d e  x  (e s t o  es, l a  fu e rz a  d e  t r a b a jo  a g r í c o la ) ,  
c o n  M ,  T  y  L  c o m o  p a r á m e t r o s  y  fe e l c o e f i c ie n t e  d e  p r o d u c t iv id a d  e x ó g e n a .

E l  o b je t i v o  p r i n c ip a l  d e  n u e s t r o  m o d e lo  es d e r iv a r  u n a  e x p re s ió n  p a ra  
PFTA,  e l  p u n t o  d e  in f l e x ió n  d e  la  f u e r z a  d e  t r a b a jo  a g r íc o la ,  r e p r e s e n ta d o  
p o r  la  d is t a n c ia  O S 3 e n  la  g r á f ic a  2 .2 . P F T A  es u n a  f r a c c ió n ,  V ¡  d e  la  p o b la 
c ió n  t o t a l  L ,  e s to  es, P F T A  —  ViL. R e s o l v i e n d o  e l v a lo r  d e  fe e n  e l p u n t o  
d e  in f le x ió n ,  p u e d e  d e r iv a r s e  d e  ( 1 )  a  ( 4 )  la  s ig u ie n t e  e x p re s ió n  ViP’’

(5 )  v , =  1 +  T - V 1 + T ^

E s t e  p o r c e n t a je  d e  la  p o b la c ió n  a g r íc o la  e n  e l p u n t o  d e  in f l e x ió n  ( V í ) 
d e p e n d e  s ó lo  d e  T ,  e l  c o e f i c ie n t e  d e l  n o  e x c e d e n t e .  D e s d e  e l  p u n t o  d e  v is t a  
e c o n ó m ic o ,  e s to  s ig n i f i c a  q u e  n u e s t r o  m o d e lo  es in d e p e n d ie n t e  d e  l a  d im e n 
s ió n  ( e s t o  es , l a  e s c a la )  d e  l a  e c o n o m ía  (d e s c r i t a  p o r  e l m o n t o  a b s o lu t o  d e  
p o b la c ió n ,  L ,  o  la  c a n t id a d  a b s o lu t a  d e  p r o d u c c ió n  a g r íc o la  in i c i a l ,  M ) .

P a r a  s o m e t e r  n u e s t r o  m o d e lo  a  su  p r im e r a  p r u e b a  d e  p e r t in e n c ia  e m 
p ír ic a ,  e x a m in e m o s  ( c u a d r o  1 )  lo s  v a lo r e s  d e  Vt e n  u n  o r d e n  d e  v a lo r e s  
d e  T  ( d e  .7  a  3 )  q u e  r e p r e s e n t a  u n  e s p e c t r o  r a z o n a b le  q u e  c u b r e  la  m a y o 
r ía  d e  lo s  p a ís e s . U n a  p e q u e ñ a  T ,  o  u n  p e q u e ñ o  c o e f ic ie n t e  d e  n o  e x c e 
d e n te ,  s ig n i f i c a  q u e  u n  p a ís  s e  h a l l a  i n i c i a lm e n t e  m a l  d o ta d o  d e  re c u rs o s  
n a tu r a le s ,  e s to  es, q u e  e x is te  u n a  b a ja  r e la c ió n  t r a b a jo - t ie r r a .  A u n q u e  s o n  
e scasas  la s  e s t im a c io n e s  p r e c is a s ,  l a  m a y o r  p a r t e  d e  lo s  o b s e r v a d o r e s  in t e r e 
sa d o s  e s tá n  d e  a c u e r d o  e n  q u e  l a  f u e r z a  d e  t r a b a jo  e x c e d e n te  p u e d e  a lc a n 
z a r  e l 30 %  e n  la s  r e g io n e s  d e n s a m e n t e  p o b la d a s  d e  A s ia ,  v .g r . ,  P a k is t á n ,  
In d i a ,  C e i l á n .  E l  c o e f i c i e n t e  d e  n o  e x c e d e n t e  d e  T  =  .7  r e p r e s e n t a  a s í e l 
p a ís  c o n  la  d o t a c ió n  i n i c i a l  d e  r e c u r s o s  m á s  d e s fa v o r a b le .  E n  e l o t r o  e x t r e 
m o  d e l  e s p e c t ro  e s t á n  c ie r t o s  p a ís e s  o c c id e n t a le s ,  p o s ib le m e n te  D in a m a r c a ,

C u a d ro  1

T .7 .8 .9 1 1.1 1.2 1.3 1.4 2 3

V, .48 .52 .5? .58 .61 .64 .66 .68 .75 .80

q u e  h a n  c o m p le t a d o  y a  s u  p r o c e s o  d e  d e s p e g u e .  P o r  s u p u e s to ,  se  t ie n e n  
a ú n  m e n o r e s  c o n o c im ie n t o s  e s t a d ís t ic o s  d e l  c o e f ic ie n t e  d e l  n o  e x c e d e n te  
p a ra  c u a lq u ie r  p a ís  e n  e l  p u n t o  r e le v a n t e  d e  s u  h is to r ia ;  h e m o s  e s c o g id o  
m á s  o  m e n o s  a r b i t r a r i a m e n t e  u n  v a l o r  s u p e r io r  d e  T  —  3, a u n q u e  d e  n i n 
g u n a  m a n e r a  n o s  c o m p r o m e t e m o s  c o n  d ic h a  cifra.^**

Según se muestra en el apéndice.
18 Nótese que se acerca a 1 al aproximarse T  al infinito en forma tal que el valor de no 

es muy sensitivo’'^! cambio en T  cuando ésta se hace más grande. En  consecuencia, no debemos prcoai* 
pamos demasiado con el límite superior del orden de valores postulado en el cuadro 1. Incidental
mente, una gran T  no debe confundirse con la posibilidad de que la producción primaria, digamos 
en Austria, pueda siempre organizarse sobre la base de la plantación y, por lo tanto, sin que forme 
parte jamás del sector “ agrícola", según lo hemos definido (nota 2). Como se dijo antes, nuestro 
modelo no es pertinente cuando la economía cntcm se encuentra comercializada desde cl principio.

p
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E n  e s te  o r d e n  r a z o n a b le  d e  v a lo r e s  p a ra  T, lo s  v a lo r e s  c o r r e s p o n d ie n 
tes  p a r a  V ¡  se  e x t ie n d e n  a p r o x im a d a m e n t e  d e l 50 a l  8 0  % .  E s t o  s ig n i f i c a  
q u e  a l  f i n a l  d e l  p r o c e s o  d e  d e s p e g u e  n u e s t r o  m o d e lo  “ p r e d i c e ”  q u e  d e l 
2 0  a l 50 %  d e  la  fu e r z a  d e  t r a b a jo  t o t a l  d e b e  h a b e r s e  d is t r ib u id o  e n  e l s e c to r  
in d u s t r ia l .  N o c io n e s  a c e p ta d a s  c o n  r e s p e c to  a esas m a g n it u d e s  s u g ie r e n  
q u e  n u e s t r o s  r e s u lt a d o s  s o n  t a m b ié n  ra z o n a b le s .

E n  e s te  c u a d r o  p o d e m o s  v e r  t a m b ié n  q u e  e l v a lo r  d e  V¡ a u m e n t a  c o n  
e l i n c r e m e n t o  d e l  v a lo r  d e  T ,  u n a  r e la c ió n  e n  g e n e r a l  v á l id a  q u e  p u e d e  
e s ta b le c e r s e  f á c i lm e n t e  o b t e n ie n d o  la  p r im e r a  d e r iv a d a  d e  ( 5 ) .  L a  i n t e r 
p r e t a c ió n  e c o n ó m ic a  d e  e s ta  r e la c ió n  es c la r a :  m ie n t r a s  m a y o r  sea  e l c o e f i 
c ie n t e  d e l  n o  e x c e d e n te ,  m á s  f a v o r a b le  se rá  ( r e l a t i v a m e n t e )  l a  d o t a c ió n  
i n i c i a l  d e  re c u rs o s ;  y  m ie n t r a s  m á s  f a v o r a b le  sea  e s ta  d o t a c ió n ,  m á s  p r o b a 
b le  s e rá  q u e  la  e c o n o m ía  e s té  o r ie n t a d a  h a c ia  la  a g r ic u l t u r a  (m e d id a  p o r  
u n  v a lo r  r e la t i v a m e n t e  g r a n d e  d e  V t )  e n  e l p u n t o  d e  in f le x ió n .  P o r  e l  c o n 
t r a r io ,  m ie n t r a s  m á s  p e q u e ñ o  sea  e l c o e f ic ie n t e  d e l  n o  e x c e d e n te ,  m á s  d e s 
f a v o r a b le  s e rá  la  d o t a c ió n  i n i c i a l  d e  re c u rs o s  y  m á s  p r o b a b le  se rá  q u e  la  
e c o n o m ía  se  o r ie n t e  h a c ia  la  in d u s t r ia  ( m e d id a  p o r  u n  v a lo r  r e la t i v a m e n t e  
p e q u e ñ o  d e  Vi) e n  e l m o m e n t o  d e  c o m p le ta r s e  e l p ro c e s o  d e  d esp eg u e .^ ®  
E n  e l p r im e r  c a s o  ( o r i e n t a c ió n  a g r í c o l a ) ,  a s o c ia d o  c o n  a lg u n a s  e c o n o m ía s  
m á s  a v a n z a d a s ,  n u e s t r a  t e o r ía  “ p r e d i c e ”  e n to n c e s  u n  p u n t o  d e  in f l e x ió n  
h a c ia  a r r ib a  d e  la  f u e r z a  d e  t r a b a jo  a g r íc o la  d e l 65  %  ( c u a n d o  T  es m a y o r  
q u e  1 .2 ) .  E n  e l ú l t im o  c a s o  ( o r i e n t a c ió n  i n d u s t r i a l ) ,  a s o c ia d o  c o n  lo s  
p a ís e s  s u b d e s a r r o l la d o s  c o n t e m p o r á n e o s  d e  A s ia ,  n u e s t r a  t e o r ía  “ p r e d i c e ”  
u n  p u n t o  d e  in f l e x ió n  h a c ia  a b a jo  d e  la  fu e r z a  d e  t r a b a jo  a g r íc o la  e n  u n  
55 %  ( c u a n d o  T  es m e n o r  q u e  . 9 ) .  E s  e v id e n t e  q u e ,  s i e l p ro c e s o  d e  d e s 
p e g u e  se  h a  d e  c o m p le t a r  c o n  b u e n  é x ito ,  lo s  p a ís e s  c o n  re c u rs o s  p o b r e s  
q u e  s o n  lo s  q u e  n o s  in t e r e s a n  p r in c ip a lm e n t e ,  t e n d r á n  q u e  r e d i s t r ib u i r  
u n  p o r c e n t a je  m a y o r  d e  su  fu e rz a  d e  t r a b a jo  t o t a l  a  la  in d u s t r ia  q u e  lo  q u e  
a s ig n a r o n  a lg u n o s  d e  lo s  p a ís e s  o c c id e n t a le s  m e jo r  d o ta d o s-  Y  e s ta  t a r e a  
y a  d i f í c i l  se  c o m p l i c a  a ú n  m á s  p o r  e l h e c h o  d e  q u e  e s to s  p a ís e s  e s tá n  p o r  
lo  r e g u la r  s o m e t id o s  a u n a  s e v e ra  p r e s ió n  d e m o g r á f ic a  e n  e s ta  e t a p a .  P r o 
c e d e m o s  a h o r a  a  in t e g r a r  e n  n u e s t r o  m o d e lo  e s ta  im p o r t a n t e  f a c e ta  d e l  
p r o b le m a  d e l  d e s a r r o l lo .

V .  E l c r e c i m i e n t o  d e  la  p o b l a c i ó n  y  e l  e s f u e r z o  m í n i m o

S u p o n g a m o s  q u e ,  e n  e l c u rs o  d e l  d e s p e g u e ,  la  e c o n o m ía  e x p e r im e n t a  u n  
i n c r e m e n t o  d e m o g r á f i c o  d e l  100  % .  In d i c a r e m o s  c o n  L¡ la  p o b la c ió n  t o t a l  
e n  e l p u n t o  d e  in f le x ió n .  E n t o n c e s

(6) L i  — (1 + s)L
10 Puesto que, en nuestro sistema, sólo el sector comercializado se halla en posición de obtener 

utilidades y de ahorrar, la conclusión es congruente con la predicción de Lewis [4, p. 27] de que “ los 
mórgenes de utilidades serán menores en los países que alcanzan con mayor rapidez su segunda etapa 
(punto de inflexión), y serán más elevados en los países donde la segunda etapa se retarda más tiempo” .
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d o n d e  L  es e l m o n t o  d e  la  p o b la c ió n  en^ e l  p u n t o  d e  p a r t id a .  C o n  t a l  in c r e 
m e n t o  d e  p o b la c ió n  la  f u n c ió n  d e l  e x c e d e n t e  a g r ic o la  p r o m e d io  ( E A P )  
se c o n v ie r t e :

k y - x W
(7 ) E A P  =  -

L(1 +  s) —  X

C u a n d o  e s ta  e c u a c ió n  se  e m p le a  e n  lu g a r  d e  ( 4 ) ,  p o d e m o s  d e r iv a r  l a  s i
g u ie n t e  e x p re s ió n :

(8) V, = 1 + . T
1 +  s

1 +

d o n d e  V ¡  es e l  p u n t o  d e  i n f l e x ió n  d e  l a  fu e r z a  d e  t r a b a jo  a g r íc o la  ( P F T A )  
e x p re s a d a  c o m o  u n a  f r a c c ió n  d e  Lt, e s to  es , P F T A  =  V i L i .  ( E n  o t r a s  p a la 
b ra s , c u a n d o  h a y  u n  in c r e m e n t o  d e  p o b la c ió n ,  u t i l i z a m o s  la  p o b la c ió n  t o t a l  
Lt e n  e l p u n t o  d e  in f l e x ió n ,  m á s  b ie n  q u e  la  d e l  p u n t o  d e  p a r t id a  c o m o  la  
b a s e  p a r a  c o m p u t a r  l a  f r a c c ió n  PFTA.)

C o m p a r a n d o  ( 5 )  y  ( 8 ) ,  v e m o s  q u e  n u e s t r o  a n á l is is  e n  la  ú l t im a  s e c 
c ió n ,’ s u p o n ie n d o  q u e  n o  h a y  c r e c im ie n t o  d e  p o b la c ió n ,  se  r e d u c e  a h o r a  a 
u n  c a s o  e s p e c ia l.  A d e m á s ,  p o r  lo  q u e  se  r e f ie r e  a l  e f e c t o  e n  V ¡ ,  e l in c r e 
m e n t o  d e  p o b la c ió n  es e q u iv a le n t e  a u n  d e s c e n s o  e n  e l  v a lo r  d e l  c o e f ic ie n t e  
d e l  n o  e x c e d e n t e  T .  E s t o  d e s ta c a  e l h e c h o  d e  q u e  a m b o s  f e n ó m e n o s  c o n s 
t i t u y e n  u n  e m p e o r a m ie n t o  d e  la  b a s e  d e  re c u rs o s  d e  l a  e c o n o m ía .  S e  i n 
f ie r e  q u e ,  p a ra  u n  v a lo r  d a d o  d e  T ,  m ie n t r a s  m a y o r  sea  e l in c r e m e n t o  d e  
p o b la c ió n  ( e s t o  es , u n a  s m a y o r )  m e n o r  s e rá  e l v a lo r  d e  Vi y  e n  c o n s e 
c u e n c ia  m a y o r  s e rá  la  o r i e n t a c ió n  in d u s t r ia l  d e  l a  e c o n o m ía  e n  e l  p u n t o  
d e  in f le x ió n .

L a  im p o r t a n c i a  d e  l a  e x p r e s ió n  ( 8 )  p u e d e  in v e s t ig a r s e  a h o r a ,  m á s  
m in u c io s a m e n t e .  E n  la  g r á f ic a  3, e l t i e m p o  se  m id e  e n  e l  e je  h o r iz o n t a l  
y  la  p o b la c ió n  e n  e l  v e r t i c a l .  L a  p o b la c ió n  L  i n i c i a l  o  d e l  p u n t o  d e  p a r t id a  
se  r e p r e s e n ta  p o r  l a  d is t a n c ia  Obo e n  e l  a ñ o  O  y  e l  c r e c im ie n t o  d e  p o b la 
c ió n  a  t r a v é s  d e l  t i e m p o  s e  d e s c r ib e  p o r  l a  c u r v a  bobB, q u e  l la m a r e m o s  
c u r v a  d e l  c r e c im ie n t o  d e  p o b la c ió n  ( C C P ) .  E l  c r e c im ie n t o  d e  p o b la c ió n  
se  t r a t a r á  c o m o  u n  f e n ó m e n o  c o n o c id o  e x ó g e n o  a  n u e s t r o  m o d e lo .

A l  c r e c e r  l a  p o b la c ió n ,  e l  s e c to r  in d u s t r ia l  o b v ia m e n t e  t e n d r á  q u e  
a b s o r b e r  m á s  f u e r z a  d e  t r a b a jo  e n  e l m o m e n t o  e n  q u e  se  a lc a n c e  e l p u n t o  
d e  in f le x ió n .  D e  h e c h o ,  e l  s e c to r  in d u s t r ia l  t e n d r á  q u e  a b s o r b e r  n o  s ó lo  
m á s  fu e r z a  d e  t r a b a jo  e n  t é r m in o s  a b s o lu to s  s in o  t a m b ié n  u n  p o r c e n t a je  
m a y o r  d e l  m o n t o  m a y o r  d e  p o b la c ió n  t o t a l .  P o d e m o s  e n t o n c e s  h a c e m o s  
la  s ig u ie n t e  p r e g u n t a  h ip o t é t i c a :  ¿ C u á l  s e rá  la  d im e n s ió n  a b s o lu t a  d e  la  
fu e rz a  d e  t r a b a jo  i n d u s t r ia l ,  L ¡ ¡ ,  y  d e  la  f u e r z a  d e  t r a b a jo  a g r íc o la ,  L m , en  
e l p u n t o  d e  in f le x ió n ,  s i e l p r o c e s o  d e  d e s p e g u e  se  c o m p le t a  e n  r a ñ o s ?  E l  
p u n t o  'd e  in f le .x ió n  d e  la  p o b la c ió n  t o t a l  Li, se  r e p r e s e n ta  p o r  la  d is t a n 
c ia  br. P u e s t o  q u e ,  p a r a  u n a  t  d a d a ,  l a  c u r v a  d e l  c r e c im ie n t o  d e  la  p o b la 
c ió n  n o s  d a  lo s  v a lo r e s  p a r a  L  y  Lt, p o d e m o s  d e t e r m in a r  in m e d ia t a m e n t e
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e l f a c t o r  m ú l t i p le  1 + 5 ( x )  e n  ( 6 ) .  [ N ó t e s e  q u e  s se  e x p re s a  a h o r a  c o m o  

u n a  f u n c ió n  s ( t )  d e  x .] C u a n d o  e l v a lo r  d e  1 + s ( x )  se  s u s t i t u y e  e n  ( 8 ) ,  
o b te n e m o s ;

(9) =  +1 + s (t) 1 V 1 + s (t) /

c o m o  la  f r a c c ió n  d e  la  p o b la c ió n  t o t a l  e n  e l s e c to r  a g r íc o la  e n  e l p u n t o  d e  
in f le x ió n .  A h o r a  se  e x p re s a  c o m o  u n a  f u n c ió n  d e  x e l p e r io d o  d e  t ie m p o

Puntode
partido

Puntode
inflexión

G ráfic .\ 3

e s p e c í f ic o  p a r a  c o m p le t a r  e l p ro c e s o  d e  d e s p e g u e ,  t r a t a n d o  T ,  e l  c o e f ic ie n t e  
d e l  n o  e x c e d e n t e ,  c o m o  p a r á m e t r o .  D e  e s ta  e c u a c ió n  p o d e m o s  d e t e r m in a r  
f á c i lm e n t e  la  d im e n s ió n  a b s o lu t a  d e l  p u n t o  d e  in f l e x ió n  d e  la  f u e r z a  d e  t r a 
b a jo  in d u s t r ia l  L »  y  d e l  p u n t o  d e  in f l e x ió n  d e  l a  m a n o  d e  o b ra  a g r íc o la  Lta 
c o m o  f u n c ió n  d e  x.

(10) (a) L,, =  [l-V,(x)] [l+s(x)]L
(Ò) C„ =  V,(x)[l-Ps(x)]L

'd o n d e  V t ( x )  se  d e f in e  e n  ( 9 ) -  i>o
L a  cu n - a  c o r r e s p o n d ie n t e  a ( 1 0 a ) ,  e s to  es, dcdD, a p a r e c e  e n  la  g rá- ^  

f ic a  3. A  e s ta  cu rv 'a  la  l la m a r e m o s  d e  la  in d u s t r ia l iz a c ió n  n e c e s a r ia  ( C I N ) .
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L a  d is t a n c ia  v e r t i c a l  e n t r e  la  C I N  y  la  C C P  se r e p r e s e n ta  p o r  ( 1 0 b ) .  L a  
C Í N  i n d i c a  e l  m o n t o  a b s o lu t o  d e  p o b la c ió n  q u e  d e b e  a b s o r b e r  e l s e c to r  
i n d u s t r ia l  si e l  p u n t o  d e  in f l e x ió n  se  p r e s e n ta  en  e l m o m e n t o  in d ic a d o  
s o b re  e l e je  h o r iz o n t a l .  C o m o  p o d e m o s  v e r  d i r e c t a m e n t e  e n  la  e c u a c ió n  (9 ) ,  
e l  v a lo r  d e  V í ( r )  se  a c e r c a  a  c e ro  a l a u m e n t a r  t .  E s t o  s ig n i f ic a  q u e  C Í N  se  
i n c l i n a  h a c i a  l a  C C P  a l  a la rg a r s e  e l t ie m p o  n e c e s a r io  p a r a  e l d e s p e g u e . 
L a  im p o r t a n c i a  e c o n ó m ic a  d e  e s te  f e n ó m e n o  es q u e  m ie n t r a s  m á s  t a r d a d o  
se a  a lc a n z a r  e l p u n t o  d e  in f l e x ió n ,  e s to  es, m á s  t ie m p o  t e n d r á  d e  e s ta b le -  i 
c e r s e  e l e n e m ig o  m a l t h u s ia n o ,  y  m á s  p e s a d a  s e rá  la  c a rg a  d e l  s e c to r  in d u s -  ¡ 
t r ia l  e n  t é r m in o s  d e  la  a b s o r c ió n  d e  lo s  t r a b a ja d o r e s  a g r íc o la s  n e c e s a r io s ,  j 
L a  C I N  in d i c a  la s  n e c e s id a d e s  d e  a b s o r c ió n  t o t a l  p a r a  c a d a  r  o d u r a c ió n  j 
d e l  p r o c e s o  d e  d e s p e g u e .

E s t e  im p o r t a n t e  c o n c e p t o  d e  la  c u r v a  d e  la  in d u s t r ia l iz a c ió n  n e c e s a r ia  
p u e d e  in t e r p r e t a r s e  e n  t é r m in o s  d e  l a  te s is  d e l  e s fu e rz o  m ín im o  c r í t i c o .  
E s t o  q u ie r e  d e c i r  q u e ,  p o r  c a d a  v a lo r  d e  q  d e b e  l le v a r s e  a  c a b o  u n a  c ie r t a  
a c t i v id a d  d e  i n v e r s ió n  m ín im a  t a n t o  e n  e l s e c to r  in d u s t r ia l  c o m o  e n  e l 
a g r íc o la  d u r a n t e  c a d a  a ñ o  d e l  p ro c e s o  d e  d e s p e g u e ,  d e l  a ñ o  0 a l  a ñ o  t .  

P o r q u e  c o m o  h e m o s  v is t o ,  l a  in v e r s ió n  e n  e l  s e c to r  in d u s t r ia l  d e b e  s e r  
a d e c u a d a  p a r a  p r o p o r c io n a r  o p o r tu n id a d e s  d e  e m p le o  a  la  m a y o r  fu e r z a  
d e  t r a b a jo  i n d u s t r ia l ,  y  l a  in v e r s ió n  e n  e l s e c to r  a g r íc o la  d e b e  se r  s u f ic ie n t e  
p a r a  in c r e m e n t a r  l a  p r o d u c t iv id a d  a g r íc o la  lo  b a s t a n t e  p a ra  a l im e n t a r  l a  
p o b la c ió n  c r e c ie n t e  a l a  v i s t a  d e  u n a  p o s ib le  r e d u c c ió n  d e  la  m a n o  d e  o b r a  
a g r íc o la .  A s í ,  y a  s e a  q u e  e l p r o c e s o  d e  d e s p e g u e  p u e d a  d e  h e c h o  c o m p le 
ta r s e  e n  r a ñ o s , d e p e n d e  d e  q u e  e l e s fu e rz o  n e c e s a r io  se  r e a l i c e  d u r a n t e  
lo s  a ñ o s  q u e  \ d e n e n .

P a r a  a c la r a r  m á s  e s te  p u n t o ,  p o s tu le m o s  e n  y u x t a p o s ic ió n  c o n  la  c u n 'a  
d e  la  i n d u s t r ia l iz a c ió n  n e c e s a r ia  ( C Í N )  a r r ib a  d e s c r i t a ,  u n a  c u r\ 'a  d e  la  
in d u s t r ia l iz a c ió n  r e a l  ( C Í R ) ,  q u e  m u e s t r a  la  c a n t id a d  d e  t r a b a jo  q u e  
r e a lm e n t e  a b s o r b e  l a  in d u s t r ia  e n  c a d a  p u n t o  a  t r a v é s  d e l  t ie m p o .  L a  e c u a 
c ió n  d e  e s ta  c u n ’a  se  e s c r ib e :

(11)
e n  d o n d e  t  es ig u a l  a  t i e m p o  y  E i  a l  m o n t o  r e a l  d e  la  f u e r z a  d e  t r a b a jo  
i n d u s t r ia l  e n  e l  t i e m p o  t .  E s t a  c u r v a  se d e n o ta  p o r  C o cE  e n  la  g r á f ic a  3. 
E n  e l m o m e n t o  r ,  p o r  e je m p lo ,  d e  la  fu e r z a  d e  t r a b a jo  t o t a l  o  d e  la  p o b la 
c ió n  b r  l a  c a n t id a d  q u e  a b s o r b e  realmente e l  s e c to r  in d u s t r ia l  es ig u a l  a  e r . 
A l  m is m o  t ie m p o ,  c o m o  h e m o s  v is to ,  l a  c a n t id a d  d e  t r a b a jo  q u e  necesita 
h a b e r  s id o  a s ig n a d a  a  e s te  s e c t o r  es dx s i e l p u n t o  d e  in f le x ió n  se  p r e s e n ta  
e n  e s te  m o m e n t o .  E n  c o n s e c u e n c ia ,  e n  e s te  c a s o , es im p o s ib le  a lc a n z a r  
e l p u n t ó 'd e  in f l e x ió n  e n  e l t i e m p o  t .  D e  a q u í  se  d e s p r e n d e  q u e  e l p ro c e s o  
d e  d e s p e g u e  p u e d e  c o m p le t a r s e  c o n  b u e n  é.x ito  s ó lo  si la  C Í R  y  la  C I N  se 
c r u z a n ,  v.gr., e n  e l p u n t o  P ,  d e s p u é s  d e  r  a ñ o s .

L a  p o s ic ió n  d e  CIR  d e p e n d e  e n to n c e s  d e l  e s fu e rz o  n a c io n a l ,  m e d id o

K
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e n  t é r m in o s  d e  lo s  g a s to s  d e  in v e r s ió n  e n  a m b o s  s e c to re s , q u e  se  r e a l i 
z a n  e n  e l  c u r s o  d e l  p ro c e s o  d e  d e s p e g u e . C o n  u n  m a y o r  e s fu e rz o  n a c io n a l  
l a  p e n d ie n t e  d e  la  C í R  es m a y o r  e  in t e r c e p t a  C Í N  e n  u n a  f e c h a  a n t e r io r ,  
e s to  es, u n a  t  m á s  p e q u e ñ a .  E n  f o r m a  r e c íp r o c a ,  c o n  u n  e s fu e rz o  n a c io n a l  
m á s  p e q u e ñ o ,  C Í R  se  e le v a  m á s  l e n t a m e n t e  y  c ru z a  C I N  e n  u n a  f e c h a  
p o s t e r io r ;  a l t e r n a t i v a m e n t e ,  n o  l le g a  n u n c a  a c ru z a r la .

P a r a  in v e s t ig a r  e s te  p r o b le m a ,  s u p o n g a m o s , p o r  s im p l ic id a d ,  q u e  la  
in d u s t r ia  a b s o r b e  r e a lm e n t e  la  m a n o  d e  o b ra  a  u n a  ta s a  a n u a l  c o n s t a n t e  i. 
C Í R  e n  ( 1 1 )  t o m a  e n to n c e s  la  s ig u ie n t e  f o r m a  c o n c r e t a :

(13) E ,  =  L ( 1  -  V ) e "

d o n d e  i, la  ta s a  d e  c r e c im ie n t o  d e  la  fu e r z a  d e  t r a b a jo  in d u s t r ia l ,  p u e d e  
t o m a r s e  c o m o  u n  ín d i c e  r e s u m id o  d e l  e s fu e rz o  n a c io n a l . ' “̂ “

C o n  o b je to  d e  p o d e r  e s t im a r  la  d u r a c ió n  d e l  p ro c e s o  d e  d e s p e g u e  
c o n  la  a y u d a  d e  n u e s t r o  m o d e lo ,  s u p o n g a m o s  q u e  l a  p o b la c ió n  c r e c e  a  la  
t a s a  c o n s t a n t e  r. L a  C C P  se  r e p r e s e n ta  e n to n c e s  p o r

(1 4 )  P =  Lê ‘

y, p o r  e s ta  C C P  p a r t i c u la r ,  la  C I N  e n  ( l O d )  se c o n v ie r t e  e n

(15) ■

d o n d e ,  u t i l i z a n d o  ( 9 ) ,  V < ( t ) = 1  - f - T e " ’’' —  V I  4-
S a b e m o s  p o r  n u e s t r o  e x a m e n  a n t e r io r  q u e , s i e l  p ro c e s o  d e  d e s p e g u e  

se  c o m p le t a  e n  r a ñ o s ,  la  C I N  y  l a  C Í R  d e b e n  c ru z a rs e  e n  t =  r. A s í ,  e l  
v a lo r  d e  r d e b e  s a t is f a c e r  la  s ig u ie n t e  e c u a c ió n  [ o b t e n id a  m e d ia n t e  la  ig u a 
la c ió n  d e  ( 1 3 )  y  ( 1 5 ) ] :

(16) L ( 1  -V)e‘-^=:L1 -V,(x)e’-

20 Y  í  — V  es k  fracción de ]a población inicial ocupada en k  industria. La importancia de i 
como índice de esfuerzo nadonal, por supuesto, de ninguna manera es una cuestión simple. Una í  ma
yor significa una tasa anual más acelerada de absorción de mano de obra por el sector industrial; pero 
esto, debe recordarse, requiere tanto una tasa de inversión mayor en el sector agrícola para alimentar 
a k  población creciente (a k  vista de una posible disminución absoluta de k  fuerza de trabajo agrícola), 
como una tasa mayor de inversiones en el sector industrial, para absorber a los nuevos trabajadores 
agrícolas liberados — con asignaciones entre los dos sectores, obedeciendo a nuestro criterio de creci
miento equilibrado— . E l  esfuerzo nacional en i es así una función del monto absoluto del fondo de 
invenión que puede estar disponible cada año durante el curso dcl proceso de despegue y una función 
de k  eficiencia de su uso en los dos sectores. Por ejemplo, para el sector industrial, suponemos que 
sOlo tiene lugar la ampliación de capital, entonces í también indica k  tasa anual necesaria de inversión. 
Con respecto a las necesidades de inversión del sector agrícola, k  tasa de incremento^de k  producción 
agrícola debe ser cuando menos igual a la de k  población total, y k  tasa anual necesaria de incre
mento de la productividad agrícola puede ser determinada únicamente. Se admite que k  medida real 
de sacrificio se encuentra en k  tasa de acumulación de utilidades. Pero su encadenamiento con k  tasa de 
industrialización y k  tasa de cambio de U productividad agrícola que se encuentra detrás de i requiere 
un conocimiento preciso de k  eficacia relativa de k  inversión y dcl efecto dcl cambio tecnológico en 
les dos sectores. Un análisis de este aspecto del problema dcl crecimiento equilibrado dinámico está 
siendo investigado por los autores, pero nos llcv.aría más allá de los confines dcl trabajo presente.
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l o  c u a l  s ig n i f i c a  la  in t e r s e c c ió n  d e  la s  d o s  c u r v a s .  L a  e c u a c ió n  ( 1 6 )  n o s  
p e r m i t e  r e s o lv e r  i e x p l íc i t a m e n t e  e n  t é r m in o s  d e  v :

(17) : r +  ■
Ín(l/1-V) In[l-V,(^)]

■ +

P o d e m o s ,  p o r  lo  t a n to ,  d e t e r m in a r  e l e s fu e rz o  m ín im o  a n u a l ,  t a l  c o m o  
lo  r e s u m e  i, p o r  c u a lq u ie r  v a lo r  d a d o  d e  ti. E n  f o r m a  in v e r s a ,  s i c o n o c e 
m o s  i ,  p o d e m o s  d e t e r m in a r  r ,  l a  d u r a c ió n  d e l  p ro c e s o  d e  d e s p e g u e .

A n t e s  d e  s o m e t e r  e s te  r e s u lt a d o  a o t r a  p r u e b a  c o n d ic io n a l ,  q u e d a  p o r  
g e n e r a l iz a r  n u e s t r o  m o d e lo ,  lo  c u a l  es u n  im p o r t a n t e  p a s o  m á s  c e r c a n o  a la  
r e a l id a d .  A d e m á s  d e  la s  n e c e s id a d e s  d e  c o n s u m o  d e  lo s  t r a b a ja d o r e s  a g r íc o 
la s  e in d u s t r ia le s  c o n  e l s a la r io  in s t i t u c io n a l ,  p u e d e  h a b e r  o tr a s  p r e t e n c io n e s  
(o  m e r c a d o s )  p a r a  la  p r o d u c c ió n  a g r íc o la .  E s p e c í f i c a m e n t e ,  e l  s e c to r  i n 
d u s t r ia l  p u e d e  r e q u e r i r  m a t e r ia s  p r im a s  y  e l t r a b a ja d o r  in d u s t r ia l  p u e d e  
d e m a n d a r  u n  s a la r io  c o n  p r im a  s o b re  e l n iv e l  d e  s a la r io s  in s t i t u c io n a le s  d e  
l a  a g r ic n l t u r a .  P o d e m o s  c la s i f ic a r  e sas  d e m a n d a s  c o m o  p r o p o r c io n a le s  a la  
fu e r z a  d e  t r a b a jo  in d u s t r ia l ,  L ( 1  - f s )  —  x , c o n  d c o m o  e l f a c t o r  d e  p r o 
p o r c io n a l id a d .- ^  O t r o s  m e r c a d o s  o m i t id o s  a n te s ,  in c lu y e n ,  la s  n e c e s id a d e s  
d e  c o n s u m o  d e  lo s  t e r r a t e n ie n t e s  y  l a  d e m a n d a  d e  e x p o r t a c io n e s  d e  p r o 
d u c t o s  a g r íc o la s . ”  P o d e m o s  c la s i f ic a r  e s ta s  d e m a n d a s  ( p o r  f a l t a  d e  u n a  
m e jo r  h ip ó t e s i s )  c o m o  p r o p o r c io n a le s  a l c r e c im ie n t o  d e  la  p r o d u c c ió n  
a g r íc o la  t o t a l ,  c o n  1 — 0 c o m o  f a c t o r  d e  p r o p o r c io n a l id a d .  C u a n d o  re s ta 
m o s  eso s  r e n g lo n e s  a d ic io n a le s  d e  la  p r o d u c c ió n  a g r íc o la  t o t a l ,  o b te n e m o s

(18) EAP = k y - x W -  dW[L{l + s) - x] - {1 - 6) ky

e n  lu g a r  d e  ( 7 ) .  C o n  la  i n c o r p o r a c ió n  d e  esas  c o m p l ic a c io n e s  a n u e s t r o  
m o d e lo ,  y  c o n  u n a  C C P  d a d a ,  p u e d e  d e r iv a r s e  la  s ig u ie n t e  e x p re s ió n  ( v é a s e  
A p é n d i c e )  p a r a  V » ,  e l  p u n t o  d e  in f l e x ió n  d e  la  m a n o  d e  o b r a  a g r íc o la  
c o m o  u n a  f r a c c ió n  d e l  p u n t o  d e  in f l e x ió n  d e  la  p o b la c ió n  t o t a l :

(19) V, (^)  =
1

i0 + 2d) {l+.s{x))
(0 - l - d ) T +  [1 - J -5 ( t ) ]  ( 1  +  d )  -

-  V [ d T -  ( 1 + s(t)) {1 +  d)Y-+  {0 +  2d) T^e

V (  es a s í u n a  f u n c ió n  d e  lo s  p a r á m e t r o s  T, 0, d y s, y a s í v e m o s  q u e  n u e s t r a  
f o r m u la c ió n  p r e v ia  e n  ( 8 )  se c o n v ie r t e  e n  u n  c a s o  e s p e c ia l  d e  ( 1 9 )  s i d e ja 
m o s  d =  s =  l —  0 =  0. P o r  l o  d e m á s ,  p u e d e  m o s t r a r s e  q u e  a l a u m e n t a r  T  
o  a l  d e c r e c e r  s, e l v a lo r  d e  V ¡  c r e c e ,  l o  c u a l  es la  c o n c lu s ió n  id é n t i c a  q u e  se 
o b t u v o  p a r a  e l c a s o  s im p l i f i c a d o .

21 Por ̂ conveniencia, en el cómputo, d puede medirse en ténninos de unidades de salario insti
tucional, W. Por ejemplo, supóngase que este apoyo “ adicional’' de trabajadores industriales está 
representado por materias primas, más premios de salarios en la cantidad de $ 2 por trabajador y el salario 
institucional es de $ 4 por obrero; entonces d es igual a .5.

22 Los autores investigan, actualmente, todas las implicaciones de economía abierta dcl modelo.
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E l  a n á l is is  d e  la  d u r a c ió n  d e l  p ro c e s o  d e  d e s p e g u e  p u e d e  e n to n c e s  r e s u 
m ir s e  u n a  v e z  m á s  p o r  ( 1 7 )  a r r ib a  c i t a d a ,  p e r o  c o n  V í ("c )  q u e  a h o r a  se  
d e f in e  p o r  ( 1 9 )  e n  lu g a r  d e  ( 1 5 ) .  E m p le a n d o  ( 1 7 ) ,  p o d e m o s  a h o r a  o b t e 
n e r  v a r io s  v a lo r e s  d e  i c o n  v a lo r e s  d if e r e n t e s  d e  t ,  r, T ,  V ,  y  d . L o s  r e s u l 
t a d o s  se p r e s e n t a n  e n  e l  c u a d r o  2.^^ E l l o s  n o s  p e r m i t e n  d e t e r m in a r  e l  e s 
fu e rz o  m ín im o  a n u a l  p a r a  c u a lq u ie r  v a lo r  d a d o  d e  t .  E n  f o r m a  r e c íp r o c a ,  s i 
c o n o c e m o s  e l e s fu e rz o  p r o m e d io  a n u a l  i q u e  p u e d e  o b te n e r s e ,  e n to n c e s  d e r i 
v a m o s  T, l a  d u r a c ió n  d e l  p ro c e s o  d e  d esp eg u e .^ *

Cuadro 2. E sfuerzo mínimo ANUAL
(Por

PROMEDIO
ciento)

(0 (9 =  .9, d == 1.3, V  =  8)

(T = .7) (T=.9)

T (años) r (años}
. \ 5 20 35 50 \ 5 20 35 50

LO 8.15 3.05 2.29 1.99 1.0 6.00 2.58 2.07 1.85
2.0 9.52 4.34 3.51 3.16 2.0 7.47 3.96 3.36 3.08
2,5 10.19 4.96 4.10 3.71 2.5 8.20 4.62 3.97 3.66
3,0 10.86 5.56 4.67 4.26 3,0 8,92 5.26 4.57 4.21
3.5 11.53 6.16 5.22 4.79 3.5 9.63 5.89 5.14 4.76

L a  a p l i c a c ió n  d e l  l a d o  iz q u ie r d o  d e l  c u a d r o  2  es q u iz á  m á s  im p o r t a n t e  
p a ra  la s  r e g io n e s  d e  A s ia  q u e  t ie n e n  u n  f u e r t e  e x c e d e n te  d e  f u e r z a  d e  t r a 
b a jo ,  y.gr. I n d i a  y  P a k is t á n .  C o n  u n  c r e c im ie n t o  a n u a l  d e  p o b la c ió n  e s t i 
m a d o  e n  c e r c a  d e l  2 .5  % ,  e l e s fu e rz o  m ín im o  a n u a l  e n  t é r m in o s  d e l  c r e c i 
m ie n t o  a n u a l  d e l  s e c to r  i n d u s t r ia l  d e b e  s e r  m a y o r  d e l  10 %  s i e l  d e s p e g u e  
se  v a  a  lo g r a r  e n  u n  p e r io d o  d e  c in c o  a ñ o s . S i  e l  p a ís ,  e n  f o r m a  r e a l is ta ,  
e s ta b le c e  u n a  m e t a  d e  2 0  o  50 a ñ o s  p a r a  c o m p le t a r  e l d e s p e g u e , e l s e c to r  
in d u s t r ia l  d e b e  c r e c e r  s ó lo  a l  4 .9 6  o 3 .71 %,  r e s p e c t iv a m e n t e .  A d e m á s ,  s i 
lo s  p r o g r a m a s  d e  c o n t r o l  d e  la  p o b la c ió n  a h o r a  e n  r e a l iz a c ió n  t ie n e n  é x ito

Ofe n  r e d u c i r  a  1 %  la  t a s a  d e  c r e c im ie n t o  d e  l a  p o b la c ió n ,  l a  c a rg a  e q u iv a le n 
t e  e n  la  e c o n o m ía ,  e n  t é r m in o s  d e  e s fu e rz o  m ín im o  d e b e  r e d u c ir s e  m á s  
t o d a v ía  a l  3 .0 5  y  1 .9 9  %  r e s p e c t i v a m e n t e .  P a r a  e l c a s o  d e  u n  p a ís  la t in o -

-3 Los parámetros V , y d se han estimado partiendo de importantes datos empíricos, principal
mente para el Japón hacia fines del siglo xix. La estimación para V (= .8 )  se basa en (7 ), ^ (= -9) 
en (10), y d (1.3) en gran parte sobre los resultados de un estudio reciente no publicado de insumo- 
producto para 1953*54 por el Indian Statistical Instituto, Calcuta. Estimaciones independientes para T 
son más difíciles de lograr. Hemos utilizado dos de las "estimaciones aproximadas" que se hacen con 
más frecuencia y que cubren el orden de lo plausible (.7 y .9). Una r que se comporta ,bien puede 
variar de 1 a 3.5 y t de 5 a 50.

-•1 Los autores se hallan ocupados actualmente en la comprobación de la validez empírica del 
modelo y así de su '̂alor de predicción, examinando la medida en que proporciona un marco consis- 
Icnte-^de explicación en el caso de los países cuyo despegue se ha completado )a. Los índices teóricos 
de ejecución que muestra el modelo, pueden, por ejemplo, compararse con los índices de ejecución 
real de economías dadas, durante periodos determinados. Como la elaboración de este esfuerzo nos 
llevaría más allá de los límites del presente artículo, nos conformamos con atestiguar los primeros 
estimulantes resultados con respecto al caso del Japón.

OJ
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a m e r ic a n o  o  a f r ic a n o  d o n d e  p o d e m o s  se r  u n  p o c o  m á s  o p t im is t a s  c o n  r e la 
c ió n  a la  d o t a c ió n  i n i c i a l  d e  re c u rs o s , e l l a d o  d e r e c h o  d e l  c u a d r o  2  p u e d e  
s e r  m á s  p e r t in e n t e .

C o n  la  a y u d a  d e  la  g r á f ic a  4 , lo s  r e s u lt a d o s  d e  e s ta  s e c c ió n  p u e d e n  
r e s u m ir s e  e n  f o r m a  d e  u n a  s e r ie  d e  “ t e o r e m a s ”  e s tá t ic o s  c o m p a r a t i v o s .  E s

D

e v id e n t e  q u e ,  m ie n t r a s  m a y o r  se a  e l  e s fu e rz o  a n u a l ,  m á s  c o r t o  s e rá  e l p r o 
c e so  d e  d e s p e g u e . E s t o  c o n f i r m a  s im p le m e n t e  la  c o n o c id a  v e n t a ja  d e  la s  
e c o n o m ía s  c a p a c e s  y  d e s e o sa s  d e  s o m e te r s e  a  la  a u s te r id a d  t e m p o r a l  p a ra  
lo g r a r  u n  m a y o r  f o n d o  d e  in v e r s ió n .  P a r a  la  m is m a  p o b la c ió n  i n d u s t r ia l  
i n i c i a l ,  Oco e n  la  g r á f ic a  4 , y  l a  m is m a  c u r v a  d e  c r e c im ie n t o  d e  l a  p o b la 
c ió n ,  b o R ,  y  p o r  e n d e ,  l a  m is m a  c u r v a  d e  in d u s t r ia l iz a c ió n  n e c e s a r ia ,  d o D , 
p u e d e  m o s t r a r s e  u n a  s e r ie  d e  c u r v a s  d e  in d u s t r ia l iz a c ió n  r e a l ,  e „ P i ,  C o P - . . .  
C l a r a m e n t e ,  m ie n t r a s  m a y o r  sea  e l  e s fu e rz o  r e a l  a n u a l ,  m a y o r  s e rá  la  
p e n d ie n t e  d e  la  CIR  y  m á s  p r o n t o  (e s t o  es, a u n a  r m e n o r )  s e  p r e s e n 
t a r á  e l p u n t o  d e  in f l e x ió n  m a r c a d o  p o r  la  in t e r s e c c ió n  d e  C I N  y  CIR 
(e n  P „  P = . . . ) .

M ie n t r a s  m a y o r  sea  la  ta s a  d e  c r e c im ie n t o  d e  la  p o b la c ió n ,  m á s  la rg a  
se rá  l a  d u r a c ió n  d e l  p ro c e s o  d e  d e s p e g u e  o  m a y o r e s  p r o b a b i l id a d e s  d e  q u e  
e l d e s p e g u e  se h a g a  im p o s ib le .  C o n  la  a y u d a  d e  la  g r á f ic a  4  p o d e m o s  f á c i l 

k
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m e n t e  t r a z a r  e l e f e c to  d e  u n  in c r e m e n t o  e n  r, c a m b ia n d o  C C P  d e  boR a, 
d ig a m o s ,  b „ R ' .  E n  c o n s e c u e n c ia ,  C Í N  t a m b ié n  se d e s p la z a  h a c ia  a r r ib a  
(d e  doD a doD') y  e l p u n t o  d e  in f l e x ió n  se r e t ra s a ,  p u e s  su  in t e r s e c c ió n  
c o n  la  im p o r t a n t e  C Í R  a h o r a  o c u r r e  e n  F\, P\, . . . P o r  o t r a  p a r t e ,  e n  e l 
c a s o  d e  C Í R  CoPs, q u e  in t c c e p t a b a  la  v ie j a  C I N  e n  P s ,  e l p u n t o  d e  i n f l e 
x ió n  p u e d e  se r  a h o r a  im p o s ib le  d e  lo g ra r s e . E l  m is m o  e s fu e rz o  a n u a l  es 
a h o r a  i n s u f i c i e n t e  p a r a  s a t is fa c e r  la  p r e s ió i i  d e  u n  c r e c im ie n t o  a c e le r a d o .

S i  e l e s fu e rz o  m ín im o  q u e  p u e d e  lo g r a r s e  d e  la  e c o n o m ía  n o  es b a s 
t a n t e  g r a n d e ,  e l b u e n  é x ito  d e l  d e s p e g u e  p u e d e  r e s u lt a r  p o r  c o m p le t o  im p o 
s ib le .  E s t a  o b s e r v a c ió n  s ó lo  c o n f i r m a  la  n o c ió n  d e  q u e  a lg u n a s  e c o n o m ía s  
p u e d e n  n o  t e n e r  c a p a c id a d  p a r a  l le g a r  a l p u n t o  d e  in f le x ió n ,  n o  im p o r t a  e l 
t i e m p o  q u e  e s té n  d is p u e s ta s  a e s p e ra r ,  d e b id o  a q u e  su  d o t a c ió n  d e  r e c u r 
sos o  su s  m o t iv a c io n e s  s o n  in a d e c u a d a s .  E s t a  s i t u a c ió n  se r e p r e s e n t a  e n  la  
g r á f ic a  4  p o r  C Í R  CoPe la  c u a l ,  c o m o  se  o b s e r v a ,  n o  in t e r c e p t a  C Í N  e n  
n in g ú n  p u n t o  i n d e p e n d ie n t e m e n t e  d e l  p e r io d o  d e  t ie m p o  p e r m i t id o .  E s  
s ó lo  q u iz á  e n  e s te  s e n t id o  q u e  p o d e m o s  h a b la r  d e  u n  ú n ic o  e s fu e rz o  m í 
n im o  c r í t i c o  c o m o  la  ta s a  m ín im a  a n u a l  d e  c r e c im ie n t o  d e  la  fu e r z a  d e  
t r a b a jo  in d u s t r ia l  q u e  es t a n g e n t e  a la  im p o r t a n t e  C Í N .  S i  la  i d e s c ie n d e  
p o r  d e b a jo  d e  e s te  m ín im o  c r í t i c o ,  e l v a lo r  d e  t  s e rá  i n f i n i t a m e n t e  g ra n d e .  
E n  t a l  p a ís ,  p u e s to  q u e  n o  se p r e s e n ta  e l p u n t o  d e  in f l e x ió n  y  e l p ro c e s o  
d e  d e s p e g u e  n o  se c o m p le t a  c o n  é x ito ,  p o d e m o s  d e c ir ,  s in  v i o la r  e l s e n t id o  
c o m ú n ,  q u e  e l p ro c e s o  n o  h a  c o m e n z a d o  r e a lm e n t e .  L a  e c o n o m ía  s ó lo  
e x p e r im e n t a  u n a  s a l id a  t e m p o r a l  d e l e s t a n c a m ie n t o  y  e s tá , d e  h e c h o ,  t o d a 
v í a  e n  su  e t a p a  d e  p r c a c o n d ic io n a m ie n t o .

C o m o  p o d e m o s  v e r  e n  la  e c u a c ió n  ( 1 7 ) ,  e l d e s p e g u e  p u e d e  o c u r r i r  
s ó lo  s i r >  r ;  s i I  =  r  o  í  <  r , n o  im p o r t a  lo  g r a n d e  q u e  sea  t ,  e l  d e s p e g u e  
es im p o s ib le .  S i  r  a u m e n t a ,  p o r  lo  r e g u la r  d e b id o  a  u n  d e s c e n s o  d e  la  m o r 
t a l id a d ,  la  e c o n o m ía  d e b e  r e d u c i r la  o t r a  v e z , m e d ia n t e  u n a  d i s m in u c ió n  
d e  la  f e r t i l i d a d  a t r a v é s  d e  u n  p r o g r a m a  d e  p la n e a c ió n  d e  la  fa m .il ia  o  
b ie n ,  d e b e  a u m e n t a r  su  e s fu e rz o  d e  d e s a r r o l lo  n a c io n a l ,  i, a p r e t á n d o s e  a ú n  
m á s  e l c in t u r ó n .  D e b e  a s í s e ñ a la r s e  q u e  e l c o n c e p t o  d e  u n  e s fu e rz o  m ín im o  
c r í t i c o  n o  p u e d e  t e n e r  v id a  in d e p e n d ie n t e  s in o  q u e  d e b e  d e f in i r s e  e n  t é r 
m in o s  d e  u n a  ta s a  d a d a  d e  c r e c im ie n t o  d e  la  p o b la c ió n  a s i d e  u n a  f e c h a  
d a d a  c o m o  m e t a  p a ra  c o m p le t a r  e l p ro c e s o  d e  d e s p e g u e . S e  r e q u ie r e  u n  
“ g r a n  e m p u jó n ”  n o  p a ra  s a l i r  e n  f o m r a  d e f in i t i v a  d e l e s t a n c a m ie n t o ,  s in o  
p a r a  p r o p o r c io n a r  u n  e s fu e rz o  s o s te n id o  d u r a n t e  e l t ie m p o  p a ra  r e s is t ir  la s  
p r e s io n e s  m a l t h u s ia n a s  p r ó x im a s  y  la s  a s p ir a c io n e s  d e  c r e c im ie n t o  d e  u n a  
s o c ie d a d  d a d a .  U s a n d o  la  y a  f a m i l i a r  a n a lo g ía ,  n o  b a s ta  q u e  u n  a v ió n  
a lc a n c e  u n a  v e lo c id a d  i n i c i a l  q u e  le  p e r m it a  e s c a p a r  d e  la  a t r a c c ió n  d e  la  
g r a v e d a d  d e  la  t ie r r a ;  d e b e  t e n e r  c a p a c id a d  p a r a  t r a n s p o r t a r  s u f ic ie n t e  
c o m b u s t ib le  q u e  le  p e r m it a  p a s a r  la s  m o n t a ñ a s  d e  lo s  a lr e d e d o r e s  y  l le g a r  
a su  d e s t in o  a u n a  v e lo c id a d  d ic t a d a  p o r  la  a m b ic ió n  d e l  p i lo t o .

E n  e s te  t r a b a jo  h e m o s  i n t e n t a d o  c o n s t r u ir  u n  m o d e lo  e x p l ic a t i v o  d e
T s
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la  t r a n s ic ió n  d e  la s  e c o n o m ía s  m e n o s 'd e s a r r o l l a d a s ,  d e l  e s t a n c a m ie n t o  a l 
c r e c im ie n t o  a u to s o s te n id o .  E n  e l c u r s o  d e  e s te  e n s a y o  se  h a n  f o r m u la d o  
r ig u r o s a m e n t e  u n  n ú m e r o  d e  n o c io n e s  f a m i l i a r e s  e n  la  l i t e r a t u r a  s o b re  e l 
d e s a r r o l lo  y  se h a n  a s im i la d o  e n  lo  q u e  c o n s id e r a m o s  u n  p a t r ó n  s ig n i f i 
c a t iv o .  L a  r e fo r m u la c ió n  d e  lo s  s u p u e s to s  q u e  a p o y a n  la  c u n 'a  d e  o f e r t a  
i l im i t a d a  d e  fu e rz a  d e  t r a b a jo  d e  L e w i s  n o s  p e r m i t i ó  d e f i n i r  e l p ro c e s o  
d e  d e s p e g u e  (take-off) e n  fo r m a  n o  a r b i t r a r ia  y ,  c o n  la  a y u d a  d e  u n  c o n 
c e p to  d e l  c r e c im ie n t o  e q u i l ib r a d o  a  c o r t o  p la z o  y  d e  u n a  te s is  r e t o c a d a  d e l 
e s fu e rz o  m ín im o  a la r g o  p la z o ,  e la b o r a r  la s  c o n d ic io n e s  p a r a  c o m p le t a r lo  
c o n  é x ito .
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A P É N D I C E

I .  P r o d u c t o  t o t a l  y  f u n c i o n e s  d e l  p r o d u c t o  m a r g i n a l

E n  la s  g r á f ic a s  A . l  y  A . 2, d ir e m o s  q u e  e l p u n t o  O  es e l o r ig e n  y  m e d ir e m o s  
la  p o b la c ió n  a g r íc o la ,  x, s o b re  e l e je  h o r iz o n t a l  a l a  i z q u ie r d a  d e  O .  L a  f u n 
c ió n  P F T  ( p r o d u e t n id a d  f ís ic a  t o t a l ) ,  f(x), y la  f u n c ió n  P F A Í  (p ro d u c -  
t h a d a d  f ís ic a  m a r g in a l ) ,  f'(x), se m id e n  s o b re  e l e je  v e r t i c a l ;  h a c ia  a b a jo  
p a ra  f(x) y  h a c ía  a r r ib a  p a ra  f ' ( . x ) .

T V A
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L a  p o b la c ió n  a g r íc o la  i n c i a l  s e rá  ig u a l  a L  ( u b ic a d a  e n  e l p u n t o  S  e n  

a m b a s  g rá f ic a s  A . l  y  A . 2 )  y  e l p r o d u c t o  t o t a l  d e  x  =  L  es M  (u b ic a d o  en  e l 
p u n t o  S ' ) .  L a  fu e r z a  d e  t r a b a jo  n o  e x c e d e n t e  e n  c a d a  c a s o  es ig u a l  a T L  
(e s to  es, lo c a l iz a d a  e n  e l p u n t o  P). L a  d e f i n i c i ó n  d e  la  fu e r z a  d e  t r a b a jo  
n o  e x c e d e n te  es f  ( x )  =  O  p o r q u e  x  S :  T L .

A l  d e r iv a r  la  f u n c ió n  PFT, d e b e n  d is t in g u ir s e  lo s  d o s  caso s , es d e c ir ,  
0 <  T  í í  1 ( g r á f i c a  A . l )  y  T  >  1 (g r á f i c a  A . 2 ) .  E l  p r im e r  c a s o  s ig n if ic a
q u e  u n a  p a r t e  d e  L ,  o  sea  (1  —  T ) L ,  y a  es e x c e d e n te .  E l  s e g u n d o  c a s o
s ig n if i c a  q u e  la  o f e r t a  e x is t e n te  d e  t ie r r a  podría h a b e r  t o le r a d o  u n  in c r e 
m e n t o  u l t e r io r  [ e n  la  c a n t id a d  d e  ( T —  1 ) L ]  d e  p o b la c ió n  m á s  a l lá  d e  la  
p o b la c ió n  i n i c i a l ,  L ,  a n te s  d e  q u e  p o r c ió n  a lg u n a  d e  la  p o b la c ió n  se  h a g a  
e x c e d e n te .  S u p o n ie n d o  q u e  f'{x) = 0  ( e s t o  es, la  f u n c ió n  P F M  es u n a  
l ín e a  r e c t a ) ,  la  f u n c ió n  PFT, f(x), d e b e  s a t is fa c e r  la s  c o n d ic io n e s  s ig u ie n 
te s  p a r a  lo s  d o s  c a s o s  q u e  a c a b a m o s  d e  e s t a b le c e r ;

(1) (a) f'(x) =  0 (la curv'a de la P F M  se forma de líneas rectas)
(b) f (x) =  0 (la curva de la P F M  es una linca horizontal más allá

del punto P) para x'^TL
(c) /(O) =  0 (la curva PFT comienza en el origen)

(f(x) = M  para el caso 0 <  1 (gráfica A.l) porque x^TL
' 1 lf{L) =  M  para el caso T  >  1 (gráfica A.2)

E s  f á c i l  c o m p r o b a r  q u e  la  f u n c ió n  PFT, f(x), t o m a r á  la s  s ig u ie n te s  
fo r m a s  s i t o d a s  la s  c o n d ic io n e s  e n  ( 1 )  se  s a t is f a c e n :

(2)

M [ -  (x/TL)A-h2(x/TL)] 

M
[M/(2T

porque X S  TL
para el caso T  ̂  1 (gráfica A.l) 

porque x >  TL

1)] (x/L)=-f 2T(x/L)] porque x ^ T L
para el caso T >  1 (gráfica A.2)

U n  in c r e m e n t o  d e  la  p r o d u c t i v id a d  a g r íc o la  se  d e f in e  c o m o  u n  d e s p la 
z a m ie n t o  p r o p o r c io n a l  h a c ia  a r r ib a  d e  t o d a  la  c u r v a  PFT- E s t o  p u e d e  
e x p re s a rs e  c o m o  s ig u e :

(kM[ -  (x/TL)= -f 2(x/TL)] porquex <  TL
para el caso T  l (gráfica A.l) 

[feM porquex>TL
(ó)y =  p)(Lx) = [LM/(2T-1)] [- (x/L)= +  2T(x/L)]

para el caso T  >  1 (gráfica A.2)
E n  o tra s  p a la b r a s ,  d e s p u é s  d e  h a b e r  t e n id o  lu g a r  u n  i n c r e m e n t o  d e  

la  p r o d u c t iv id a d  a g r íc o la ,  la  n u e v a  f u n c ió n  P F T  es u n a  k m ú l t i p l e  d e  la s  
f u n c io n e s  e n  ( 2 ) .  L a  c o n s t a n t e  ^ ^  1 se  c o n o c e r á  c o m o  e l “ c o e f ic ie n t e

{ a ) y  =  F ^ ) { k , x y

25 La P F T  es constante para x ^ T L .  Sin embargo, puesto que la población agricola d’éclinará 
durante el proceso de despegue, no nos ocuparemos con esta porción de la función PFT en nuestro 
análisis.
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d e  p r o d u c t i v i d a d ”  p o r  q u e  m id e  e l g r a d o  d e  in c r e m e n t o  d e  la  p r o d u c t i 
v i d a d  a g r íc o la .  ( L a  s e le c c ió n  d e  l a  n o t a c i ó n î >̂ ) e n  {ib) es p a r a  f a c i 
l i t a r  la  e x p o s ic ió n  p o s t e r io r . )

D e  ( 2 )  y  ( 3 ) ,  p u e d e n  d e r iv a r s e  la s  fu n c io n e s  PFM:

(d)

í[2/dVÍ/(TL)̂ ] [- 
(̂ ) / =  ]

[o
(b) / =  [2kM/{2T- l)L̂ ] [-XH-TL]

TL] porque x <  TL
para el caso T : 

porque x ̂  TL
1 (gráfica A.l)

para el caso T  >  1 (gráfica A.2)

I I .  P r o d u c c i ó n  t o t a l  y  e l  s a l a r i o  i n s t i t u c i o n a l  e n  e l  
P U N T O  D E p a r t i d a

E n  e l p u n t o  d e  p a r t id a ,  u n a  p a r t e  d e  la  p o b la c ió n  in i c i a l ,  L ,  p u e d e  h a b e r  
s id o  y a  a s ig n a d a  a l  s e c to r  in d u s t r ia l .  D i r e m o s  q u e  la  p o b la c ió n  a g r íc o la  e n  
e l p u n t o  d e  p a r t id a  es ig u a l  a  V L  d o n d e  0 ^  V  <  1 es  la  f r a c c ió n  d e  L  
e n  a g r i c u l t u r a  e n  e se  m o m e n t o .  E l  p u n t o  d e  p a r t id a  es in d i c a d o  p o r  lo s  
p u n t o s . =  1, 2 , 3 )  e n  la s  g r á f ic a s  A . l  y  A .2 .  S e  e s c o g e n  esas  a n o t a c io 
n e s  p a r a  d is t i n g u i r  t r e s  c a s o s  p o s ib le s :

Caso uno: V  S :  T  p o r q u e  T  : S  1 ( r e p r e s e n ta d a  p o r  e l p u n t o  en la  
g r á f ic a  A . l ) .

Caso dos: V  <  T  p o r q u e  T  ̂  1 ( r e p r e s e n ta d a  p o r  e l p u n t o  e n  la  
g r á f ic a  A . l ) .

Caso tres: V  <  T  p o r q u e  T  >  1 ( r e p r e s e n ta d a  p o r  e l p u n t o  d e  la  
g r á f ic a  A . 2 ) .

E s o s  c a s o s  l l e v a r á n  e l í n d i c e  i  =  1, 2, 3 e n  e s te  a p é n d ic e .  ( P a r a  e l  c a s o  
u n o ,  l a  P F M  =  0 ; p a r a  lo s  c a s o s  d o s  y  t re s  la  P F M  es p o s i t i v a . )

L a  p r o d u c c ió n  a g r íc o la  t o t a l  e n  e l p u n t o  d e  p a r t id a  se  d e n o t a  p o r  
(1  =  1, 2 , 3 ) .  L o s  v a lo r e s  d e  fo^'' p u e d e n  c o m p u t a r s e  d e  ( 3 ) :

(a) = fM (fe =  1, X =  VL) =  M
(porque ¡ =  1 en la gráfica A.l)

(b) L^^)=fW(fe=l,x =  VL) =  [MV/T=][-V-)-2T]
C) (porque i =  2 en la gráfica A.l)

(c) =zp)(fe= l,x =  VL) =  [MV(2T- 1)] [-V-f 2T]
(porque I =  3 en la gráfica A.2)

D e n o t a r e m o s  l a  ta s a  d e l  s a la r io  in s t i t u c io n a l  p o r  W W ( { —  1, 2, 3 ) .  E l  
v a lo r  d e  e s tá  d e t e r m in a d o  p o r  e l r e q u is i t o  d e  q u e  e n  e l  p u n t o  d e  p a r 
t id a  la  p r o d u c c ió n  a g r íc o la  t o t a l  d e b e  se r  s u f ic ie n t e  p a r a  c u b r i r  e x a c t a 
m e n t e :

1) c o n s u m o  d e  la  p o b la c ió n  a g r íc o la  ( V L )  a  la  ta s a  d e  s a la r io s
2) e l  c o n s u m o  d e  la  fu e rz a  d e  t r a b a jo  in d u s t r ia l  [ ( 1  —  V ) L ]  a  l a  ta s a  

d e  s a la r io
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3) e l  c o n s u m o  d e l t e r r a t e n ie n t e  y ,o t r o s  u so s  p r o p o r c io n a le s  a la  p r o 
d u c c ió n  a g r íc o la  t o t a l  q u e  se s u p o n e  es u n a  f r a c c ió n ,  1 —  0, d e

4) la  d e m a n d a  d e  p r o d u c t o s  a g r íc o la s  c o m o  m a t e r ia s  p r im a s  y  o tro s  
r e q u is i to s  s u p u e s t a m e n t e  p r o p o r c io n a le s  a la  fu e r z a  d e  t r a b a jo  i n 
d u s t r ia l  [ ( 1  -  V ) L ] . " «

E s t o  p u e d e  e s c r ib ir s e  c o m o  s ig u e :

(6) = W « V L - t - W « ( l  -  V)L-h (1 -  0)/oW -f dW(‘)(l -  V)L

( E l  p a r á m e t r o  d es e l “ c o e f ic ie n t e  d e  i n s u m o ” , v .  gr., l a  c a n t id a d  d e  p r o d u c 
to s  a g r íc o la s  u s a d o s  c o m o  m a t e r ia s  p r im a s  in d u s t r ia le s  p o r  o b r e r o  e m p le a d o  
e n  e l  s e c to r  in d u s t r ia l ,  y  se m id e  e n  t é r m in o s  d e  u n id a d  d e  s a la r io . )

D e l  ( 6 )  e l s a la r io  i n s t i t u c io n a l  p u e d e  d e t e r m in a r s e  c o m o :

(7) W W  =  (0/RL)/oI*) puesto que i =  1, 2, 3 
d e  d o n d e

(8) R  =  1 -f d -  d V

P u e d e  o b te n e r s e  d e  ( 5 )  y  ( 7 )  u n a  e x p r e s ió n  e x p l íc i t a  d e  W < '> , d e f in id a  
e n  t é r m in o s  d e  lo s  p a r á m e t r o s  M, L, 9, V ,  T ,  d ( i n t r o d u c id o s  h a s t a  a h o r a  e n  
n u e s t r o  s i s t e m a ) :

(9)
a) WW  =  e M /R L
b) W(=) 8 M V - { -  V  -f 2T)/RLT^
c) W(^) =  0 M V ( -  V  -f 2T)/RL(2T • 1)

I I I .  F u e r z a  d e  t r a b a j o  a g r í c o l a  e q u i l i b r a d a  (FTAE)  y  f u e r z a  d e

T R A B A JO  A G R ÍC O L A  C O M ER C IA L IZ - A D A  (FTAC)

D e n o m in e m o s  a l  m o n t o  d e  l a  fu e rz a  d e  t r a b a jo  a g r íc o la  e n  e l  p u n t o  ( c o 
m e r c ia l iz a c ió n )  d e  e s ca se z  ( v é a s e  la  S e c c ió n  I ) ,  f u e r z a  d e  t r a b a jo  a g r ic o la  
e q u i l ib r a d a  ( c o m e r c i a l i z a d a ) ,  e s to  es, F T A E  (FTAC).  Q u e r e m o s  d e t e r 
m in a r  F T A E  y  F T A C  c o m o  u n a  f u n c ió n  d e  k. S u p ó n g a s e  q u e  h a y  u n  
1 00  %  d e  in c r e m e n t o  d e  l a  p o b la c ió n  t o t a l  e n  e l  s e c to r  a g r íc o la  d e s p u é s  
d e l  p u n t o  d e  p a r t id a .  L a  p o b la c ió n  t o t a l  a u m e n t a  d e  L  a  (1  s ) L .  S i  x  es 
e l m o n t o  d e  la  p o b la c ió n  a g r íc o la ,  l a  p o b la c ió n  in d u s t r ia l  es L ( 1  s )  —  x. 
P a r a  e s ta  d is t r ib u c ió n  d e  la  p o b la c ió n  t o t a l  e n t r e  lo s  d o s  s e c to re s ,  la  d e 
m a n d a  d e  p r o d u c to s  a g r íc o la s  c o n t ie n e  lo s  s ig u ie n t e s  c o m p o n e n t e s  [ c u a n d o  
se d a n  lo s  m is m o s  s u p u e s to s  d e  c o m p o r t a m ie n t o  ( l ) - ( 4 ) ,  id e n t i f ic a d o s  
e n  la  ú l t im a  s e c c ió n  1:

25 Obsérvese que en el texto introducimos inicialmente una versión simplificada de nuestro’modelo 
en el cual 3) y 4) no se toman en consideración, esto es, se supone que es igual a 0 y ^ igual a 1. 
En  esas circunstancias, todos los otros resultados en este apéndice, que refleja el modelo completo, po- 
dríafi sífnplificarse adecuadamente. En  forma similar, por supuesto, inicialmente abstraemos del creci
miento de la población en el texto, esto es, suponemos s =  Ü. E l  lector interesado puede verificar los 
resultados presentados en el texto, haciendo que s = :d =  (1 — ^) 0.
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(10)

EL TRIMESTRE ECONÓMICO

a) consumo de los terratenientes A(‘)(x) =  (1 —  (fe,x)
b) consumo de los trabajadores agrícolas BW(x) = W Ó ) x
c) materias primas industriales C<‘)(x) =  <ÍW’i<)[L(l +  s) —  x]
d) consumo de la mano de obra industrial D(‘>(x) =  W(*)[L(1 +  s) —  x]

d o n d e  W ( ' )  se d e f in e  e n  ( 7 )  o  ( 9 )  yf ‘̂'>{k,x) se d e f in e  e n  ( 3 ) .  [O b s é r v e s e  
q u e ,  p a r a  i —  a m b o s  se  d e f in e n  p o r  (2 c r ) . ]  P u e s t o  q u e  la
o f e r t a  d e  la  p r o d u c c ió n  a g r íc o la  es ig u a l  a la  d e m a n d a ,  e n to n c e s

(11) /w (k,x) =  A(‘) (x) +  B w (x) +  CW (x) +  D  W (x)

L a  s o lu c ió n  p a r a  x  e n  ( 1 1 )  es la  f u e r z a  d e  t r a b a jo  a g r íc o la  e q u i l ib r a d a  
( F T A E ) .  É s t a  es s ó lo  u n a  f o r m a  a l t e r n a t iv a  d e  d e c ir  q u e  F T A E  e s tá  d e t e r 
m in a d a  p o r  e l r e q u is i t o  d e  q u e  e l e x c e d e n t e  a g r íc o la  p r o m e d io  ( E A P )  d e b e  
ig u a la r  e l s a la r io  i n s t i t u c io n a l  q u e  es la  e x p re s ió n  q u e  h e m o s  u s a d o  e n  
e l te x to . E A T  (e x c e d e n t e  a g r íc o la  t o t a l )  y  E A P  ( e x c e d e n t e  a g r íc o la  p r o 
m e d io )  se  d e f in e n  c o m o :

EAT = fW{k,x) - A W ( x )  - B « ( x )  - C W ( x )
EAP = E A T / [ L ( 1  -1-s) - x ]

L a  e c u a c ió n  ( 1 1 )  p u e d e  t a m b ié n  o b te n e r s e  ig u a la n d o  E A P  c o n
P a r a  r e s o lv e r  x  e n  ( 1 1 ) ,  t r a n s fó r m e s e  e n  F T A E  e x p re s a d a  c o m o  

u n a  f r a c c ió n  d e  l a  p o b la c ió n  t o t a l ,  e s to  es, F T A E  =  U * L  (1  - j- s ) .  S u s 
t i t u y e n d o :

(12) x =  U * L ( 1  -f-s)

e n  ( 1 1 )  a r r ib a  c i t a d o ,  e l v a lo r  d e  U*  p u e d e  d e t e r m in a r s e .  E n  o t r a s  p a la 
b r a s ,  es la  f r a c c ió n  U * ,  m á s  b ie n  q u e  la  c a n t id a d  a b s o lu t a  d e  FTAE,  q u e  
s e  d e t e r m in a r á .  S u s t i t u y e n d o  ( 7 )  y  ( 1 2 )  e n  ( 1 1 ) ,  t e n e m o s :

(13) /W(¿,x)//„W(l-f í) R V É  
d o n d e

(14) R* =  1 + d - d U * ‘

y  d o n d e  e l l a d o  iz q u ie r d o  p u e d e  c o m p u t a r s e  c o n  ( 3 ) ,  ( 5 )  y  ( 1 2 ) .  L a  e c u a 
c ió n  ( 1 3 )  se  c o n v ie r t e  e n to n c e s :

a) (kR/T^) [~ { U ’* { l + s y  +  2 W T { l + s ) ]  -  (l +  s) (l +  d) +
,, _, +  d U * (1 -f- s) = 0 puesto que í = 1

b) {ZR/T^) [ - { U ^ { \ + s ) ) ^  +  2 U * T { l + s ) ] - ( l + s )  (1 +  d) +
4- dU* (1 -f s) = 0  puesto que i =  2,3

d e  d o n d e  p a r a  ( 1 5 b ) ,  

(16) Z =  Í:TVV(-V-I-2T)

E s a s  e c u a c io n e s  d e f in e n  ü *  c o m o  u n a  f u n c ió n  d e  k, e l  c o e f i c ie n t e  
d e  p r o d u c t iv id a d .  In d i c a n d o  e s ta  e c u a c ió n  e n  su  f o r m a  e .x p líc ita ,  p o r



i Y 3
UNA TEORIA DEL DESARROLLO ECONÓMICO 277

U *  =  U^{k), y  o b s e r v a n d o  q u e  Z  t o m a  e l  lu g a r  d e  k e n  (1 5 f a ) ,  t e n e m o s ,  
d e s p u é s  d e  u n a  s im p l i f i c a c ió n ,

a) U ’* =  U==‘(í:)
T

(17;
2Wt(l +  s)

[2kR +  dr

— V  (2kR + djy —  4kR(l + s) (1 +  d)], puesto que i ■ 
b) U* = U'*{Z), puesto que ¡ =  2,3
P a r a  c o m p u t a r l a  fu e rz a  d e  t r a b a jo  a g r íc o la  c o m e r c ia l iz a d a  (FTAC), 

p r im e r o  se ig u a la  ( P F M )  e n  ( 4 )  a l  s a la r io  in s t i t u c io n a l  e n  ( 9 ) ;

a) \V(>) =  [2kM/(TL)^¡ (- x +  TL),
(18) b) W< u  =  [2Í:M/(TLF] (- x +  TL),

c) \V(--) =  [2LV//(2T -  I ) L̂ ] (- X +  TL)

puesto que i — 1 
puesto que i =  2 
puesto que i =  3

L a  s o lu c ió n  d e  x  e n  ( 1 8 )  n o s  d a  la  FTAC.  I n d i c a n d o  F T A C  p o r  
V *  (1  +  s ) L  (e s to  es, V *  es la  f r a c c ió n  d e  la  p o b la c ió n  t o t a l  q u e  es FTAC), 
la  e x p r e s ió n ;

(19) x =  V*(l+s)L
p u e d e  s u s t it u ir s e  e n  ( 1 8 )  c o n  o b je to  d e  r e s o lv e r  V *  c o m o  u n a  f u n c ió n  
V* (k) d e  k. D e s p u é s  d e  s u s t i t u ir  ( 1 9 )  y  ( 9 )  e n  ( 1 8 ) ,  d e r iv a m o s ;

a) V ’' =  V * ( ^ )  =  [ T / ( l  +  s)] (1 — T5/2feR) puesto que i =  1

b) V * = V * ( Z )  puesto que ¡ =  2,3,

d o n d e  Z  e n  ( 2 0 ¿ )  se  d e f in e  c o m o  e n  ( 1 6 ) .

I V .  C o e f i c i e n t e  (k̂ '>) d e  p r o d u c t i v i d .a d  d e l  p u n t o  d f , i n f l e x i ó n  
Y  P U N T O  D E  IN T L E X IÓ N  D E  L A  F U E R Z A  D E  T R A B A JO  A G R ÍC O L A  (PFTA)

E l  c o e f ic ie n t e  d e  p r o d u c t iv id a d  d e l  p u n t o  d e  in f l e x ió n  k’-'> es e se  n i v e l  d e  
c o e f ic ie n t e  d e  p r o d u c t iv id a d  q u e  ig u a la  I L *  ( f e ) ,  ( 1 7 ) ,  y  V *  ( f e ) ,  ( 2 0 ) .  S i  r e 
s o lv e m o s  fe e s t a b le c ie n d o  U '^ ( f e )  =  V * ( f e ) ,  t e n e m o s ;

a) fe» =  (1/2R) [(1 -ps) (1 +d) - d T + ________
(21) +  V(dT —  (1-f s) (1 +  d))-+  (6 H-2d)T^ 0] puesto que ¡ =  1

b) fe» =  [V(- V  -p 2T)/T̂ ] feO) puesto que i =  2,3

e x p r e s a n d o  fe »  c o m o  u n a  f u n c ió n  d e  lo s  p a r á m e t r o s ,  V ,  s, d, T, 6. E l  p u n t o  
d e  in f l e x ió n  d e  la  f u e r z a  d e  t r a b a jo  a g r íc o la ,  Yt, (PFTA) es l a  F T A E  
(= FTAC)  c u a n d o  e l c o e f ic ie n t e  d e  p r o d u c t iv id a d ,  fe, a s u m e  e l v a l o r  d e l  
p u n t o  d e  in f l e x ió n  ( 2 1 ) .  A s í ,  s u s t i t u y e n d o  ( 2 1 )  e n  ( 2 0 ) ,  t e n e m o s ;

V, =  A +  B -  -̂ /(A +  B)^ -  2AB 2d +  d 
d  +  0

d o n d e

K »
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(22)

E L  T R IM E S T R E  EC O N Ó M IC O  

1 +  d
a y /

A:

Q  =

0 +  2d 
Q{d +  Q)

0 “{" 2d 
T

1 +  s
E I  v a lo r  d e  Vt, q u e  es e l m is m o  p a ra  lo s  t re s  c a s o s  ( ¿ =  1, 2, 3 ) ,  se 

c o n s id e r a  c o m o  u n a  f u n c ió n  d e  lo s  p a r á m e t r o s ,  d, T, s, 0. T a m b i é n  d e b e  
n o ta r s e  q u e  n o  p a r t i c ip a n  e n  ( 2 2 )  lo s  p a r á m e t r o s  L  ( l a  p o b la c ió n  i n i c i a l )  
y  M  ( l a  p r o d u c c ió n  a g r íc o la  i n i c i a l  t o t a l ) .  L a  im p o r t a n c ia  e c o n ó m ic a  d e  
e s te  h e c h o  es q u e  la  d im e n s ió n  a b s o lu t a ,  e s to  es, la  e s c a la  d e  la  e c o n o m ía ,  
m e d id a  e n  t é r m in o s  d e  L  y / o  M ,  n o  es p e r t in e n t e  p a r a  lo s  a r g u m e n t o s  
d e  e s te  t r a b a jo .

E n  ( 2 2 )  v e m o s  q u e  V t  es n o - n e g a t iv a .  P o r  lo  d e m á s ,  p u e d e  m o s 
t r a r s e  q u e  V t  1 s i se  s a t is fa c e  l a  s ig u ie n t e  c o n d ic ió n :

(23) T  :
( 1 - g/2) (I-f s) 

( 1 - ^ )
E s t o ,  s e g ú n  h e m o s  s e ñ a la d o  e n  e l c u rs o  d e l  e x a m e n  e m p ír i c o  d e  n u e s 

t r o  m o d e lo  e n  e l t e x to ,  p e rm ii t c  p o s t u la r  to d o s  lo s  v a lo r e s  r a z o n a b le s  d e  T ,  
p a r a  p r o d u c i r  0 ; ^ V » ^ 1 .  S u p o n ie n d o  q u e  se s a t is fa c e  ( 2 3 ) ,  p u e d e  d e 
m o s t r a r s e  f á c i lm e n t e  q u e

> 0  y 3 V t 0.

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

Frank T. Denton and Byron G. Spencer*
I .  In tro d u c t io n

C A S U A L  observation suffices to suggest im 
portant connections between dem ographic 

variab les and consum ption-saving behaviour. 
Patterns of spending v a ry  w ith the age and 
fam ily  responsib ilities of ind iv iduals over their 
lifetim es, and one m ight expect this to show  
up at the aggregate level when the age com 
position of the population changes. T h en  too, 
there are possible economies of scale in house
hold consum ption —  “ two can live  as cheaply  
as one,” the saying goes —  and one might ex
pect these to m anifest them selves at the aggre
gate level also, in response to changes in av er
age household size.^ ,Our purpose in th is paper 
is to develop a  consum ption function in w hich  
dem ographic influences are explicit and to use 
it to test for household and population effects.^ 

A n elegant and appealing theory of the influ
ence of age on consumption and saving  is pro
vided by the “ life -cycle” hjrpothesis proposed 
o rig in a lly  b y  M o dig liani and Brum berg

Received for publication June 17, 1974. Revision accepted 
for publication February 26, 1975.

* This paper is one of a series reporting results obtained 
from a continuing project involving the study of economic- 
demographic relationships. W e gratefully acknowledge the 
support of this project at various stages by M cM aster U n i
versity, the Canada Council, and the Ford and Rockefeller 
Foundations. Some of the material was presented at P ro 
fessor Richard Stone’s Growth Project Seminar at Cam
bridge University, and we are grateful to the participants 
for their comments. W e also thank Angus Deaton, Leslie 
Robb, and an anonymous referee for helpful comments on 
earlier drafts of the paper. W e note with appreciation the 
valuable research assistance provided by Christine Feaver.

t A  useful summary and discussion of much of the rel
evant literature is provided in United Nations (1973, 
ch. X I I I ,  p. 452 ), where it is noted that “ a number of 
findings . . . suggest that demographic factors may exert 
an influence on savings . . . .  The problem lies mainly in 
assessing the impact of population in quantitative terms 
and its relative importance as compared to other deter
minants . . . .  The findings suggest that population and 
demographic factors may play a significant, though not 
crucial role, in private savings.”

2 One of our aims was to extend the economic-demo- 
graphic model presented in Denton and Spencer (1973a) 
by incorporating a consumption function sensitive to de
mographic change. A first extension along these lines is 
presented in Denton and Spencer (1973b).

(1 9 5 4 ). O u r own approach starts w ithin a 
different fram ew ork at the m icrolevel and 
leads to a different form ulation of the con
sum ption function at the m acrolevel. A t the 
same time, it allow s for a lifetim e pattern of 
consum ption and saving b y  ind ividuals that 
m ay reflect their changing fam ily  responsibil
ities and incom e levels as they grow older. 
Population and household variab les appear ex
p lic it ly  in  our form ulation, so that our purpose 
of allowing for d irect lin ks between demo
graphic variab les and aggregate consumption 
and saving is well served.®

I I .  T h e  B as ic  M o d e l

W e begin by defining a “dependency matrix”
A — E a c h  colum n of A represents one -
ind iv idual, viewed as a consuming unit; each 
row represents one ind iv idual, viewed as a 
spending unit. T h e  m atrix  has n rows and n 
colum ns, corresponding to the n individuals in 
the population. I f  «¡y =  1, the individual is 
fu lly  dependent on the i “" ind iv idual for his 
consum ption requirem ents. I f  — 0, there 
is no dependency relationship . In  order to allow 
for shared responsib ility , we perm it also the 
elements of A to be positive fractions: for 
e.xample, if  flyy =  .5 and a*..,- =  .5, individuals 
i and k are jo in tly  and equally  responsible for 
ind iv idual ;.  I f  each in d iv idu al were responsible 
for him self and only h im self, A would be an 
identity  m atrix . B u t ch ildren  m ay be depen
dent on their fathers, w ives on their husbands,:) 
old people on younger relatives, and so on.: 
T h u s we expect A I . -

3 One of the assumptions appealed to in establishing con
sistent aggregation properties for the original “ hfe-cyck 
consumption function is that of constancy through tiiiii 
of the age distribution of the population. (See Ando and 
Modigliani, 1963, pp. 58-59.) Such an assumption is clearly 
unacceptable for our purposes, since our aim is to study 
the effects of changes in age distribution. However, for u> 
analysis within the “ life-cycle” framework which allows 
for changes in age distribution, see Heien ( 1972).

■* Conceptualization may be facilitated if we begin witi 
the use of some matrix notation even though it is not 
used in the subsequent algebraic development.

86
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W e next define an «-dim ensional vector 
Ij z=i [bi b2 ■ ■ ■ n̂] in w hich each element repre- 
^ents one in d iv id u a l and indicates whether he 
is the head of a household, in the sense of 
being responsib le for its consumption require
ments. I f  bi =  1, the P  m ember of the popu
lation is a household head; if  =  0, he is not. 
•\s before, we allow  for .shared responsib ility  
b\- perm itting  also the elements of b to be 
positive fractions.

T h e  consum ption that takes place w ithin a 
given household is related in part to the in d i
v idu als who m ake up the household and in part 
to the household itse lf. T o  some extent the d is
tinction can be made in terms of p articu lar  
classes of goods: food and clothing, for exam 
ple, are m ost c losely  associated w ith ind ividuals  
while the fam ily  car and the refrigerator in the 
kitchen are most closely associated w ith the 
household. O f course, this categorization is im 
perfect. -A larger fam ily  m ay require a larger 
refrigerato r; clothing can be passed down from  
one child  to another w ithin the household; and 
so on. B u t th is causes no difficulties in  princip le , 
since we can allow  some types of consumption  
to be related both to the household and to its 
ind iv idual m em bers. A ll that is required is that 
we be able to express total consum ption w ithin  
a household as the sum  of a constant term  and 
a com ponent that varies w ith  the num ber and 
personal ch aracte ristics of its m embers.

.Assume that at an y  given time there are  
certain b asic  levels of consum ption as.sociated 
with in d iv id u a ls and households. Th ese  are de
term ined in  part b y  nutritional requirem ents, 
feiju irem ents for basic clothing and shelter, 
and so on, and in part by social custom s. W h at
ever the reasons, ind iv iduals, qua spending  
I'nits, attem pt to meet these basic levels of 
consum ption before m aking any further'spend- 

or sav ing  decisions. B a s ic  consumption  
levels we th in k  of as committed consumption. 
f onsum ption beyond basic levels we th ink of 
as discretionary consumption.

Let 7T, be the total cost of committed con- 
"’'mption associated  w ith a household and as- 
J im e  it to be the sam e for all households. L e t

be the total cost of committed consumption  
'Y 'oeiated  w ith the ind ividual. W e assume 
■'‘‘ t each in d iv id u a l, qiia spending unit, behaves

follow s; (1 )  he first meets any commitments

that he m ay have as a provider for him self, his 
dependents, and his household; (2 )  he then 
allocates w hatever income rem ains between 
consumption and saving in accordance w ith a 
fi.xed proportional savings rule, assum ed to be 
the same for all ind iv iduals. T h u s , his total 
expenditure on consum er goods is given by

C£ =  Z, - | - / 3 ( D - Z i )  =  (1 _ / 3 ) Z H - / 3 D  (1) 
where is income and Z ; is com m itted expen
diture, defined by

Z i  =  bi-TTx +  (2 )

Sum m ing over all n in d iv idu als, aggregate con
sum ption is given b y

C = =  ( 1 - ^ ) Z - f / 3 7  (3)
where C  =  S C ,, F  =  S F „  and Z  =  S Z ,. A s 
sum ing that -TTj varies on ly w ith  age,® Z  can  
also be defined as

Z —  TT-iH ̂  (4 )

where H  is the total num ber of households and  
Ni- is the population in the age group. (N ote  
that 1b̂  =  H.) A s a th ird  po ssib ility , Z  m ay  
be expressed as

Z  =  S(77irfc 4- ■TT2 k)^\ (S)

where r̂  is the so-called “headship rate” for 
the age group, i.e ., the proportion of people 
in the group who are heads of households. T h e  
introduction of headship rates focuses atten
tion more d ire ctly  on the consequences of 
changes in the age com position of the popula
tion. It  also perm its explicit consideration of 
the effects of changes in  headship rates such as 
those associated w ith changes in  age at m ar
riage.”

It  is convenient to break Z  into two parts, 
as follows. L e t  6  be the value of rr̂  for an adult. 
W e m ay then write

Z  =  +  62DAT- =  +  2 8 2 ,^ 0
=  0z (6)

® For convenience, we think of ttj as varying only with 
age. However, there is no conceptual problem in allowing 
the parameter to vary also with .se.t or any other popula
tion characteristic.

 ̂The '‘headship rate” is a convenient concept in demo
graphic analysis. For our purposes, it matters little that 
the criteria employed in census taking for designating the 
head of a household may differ from the “ responsibility” 
criterion defined above. The incorporation of r into equa
tion (S ) introduces a meaningful demographic parameter 
without creating any complications as far as the theory 
is concerned.
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where 8; =  7r ,/0  and 82k =  T h e  variab le
z =  S ji7 +  n iay  be interpreted as the
num ber of weighted consum ing u n its ; an adult 
is given a weight of 1 and a child  a weight less 
than 1 ; a household is given some appropriate  
weight 8j.

N o w  let us introduce the notion of changing  
tastes. W e expect a society ’s view s on w hat are 
basic needs to change as income levels change. 
L e t  us suppose that ind iv iduals m ake com pari
sons w ith other in d iv idu als and households. 
T h e y  observe the levels of consum ption per 
consum ing unit that obtain elsewhere in society  
and g rad u ally  revise their ideas about basic 
needs in accordance w ith w hat they perceive  
to be the “perm anent” standard  of liv in g  of 
others. H o w  rap id ly  the revision takes place  
w ill depend on how h eav ily  an ind iv idual weighs 
the present ageunst the past, on perception lags, 
and so on. A  convenient w ay  of incorporating  
the revision of standards is to assum e that basic  
needs are adjusted in proportion to a weighted 
average of consum ption per consum ing un it in 
previous periods, w ith a geom etrically declin ing  
lag structure. W ritin g  Ct =  Ct/zt for consum p
tion per spending unit in  period t, we define the 
so ciety ’s perm anent standard of liv ing , as per
ceived by its m em bers, to be

E ĵ co
0 < X < 1

(7)

and rew rite equation ( 1) in  dynam ic form  as

c«r= (1-/3)Z.TcVc*o) -Fj3F„ (8)
where c*o is the perm anent standard of liv ing  
in the in itia l period to w hich 8  ̂ and the 82 
param eters relate.^ Aggregating, we obtain

C, =  a{l ~  ß)z,c*t -f ßV, 
w here a  =  6/c*„ß

(9)

I I I .  U t i l i t y  M a x im iza t io n  and  th e  
P ro p o r t io n a l S av in gs  R u le

T h e  assum ption of a constant proportional 
savings rule is consistent w ith optim izing be
haviou r of the following sort. A ssum e that an

r The consumption of each individual is assumed negli
gible in relation to total consumption in the economy, so 
that c* may be calculated without excluding individual i.

® Note that the parameter 6 relates to the initial period 
and does not change through time: changes in the cost of 
committed consumption are reflected entirely in changes

in d iv idu al has a  u tility  function of the form 
U =  U{C',C",W,dW) where C' is the rate of 
com m itted consum ption, C" is the rate of dis
cretio nary  consum ption, W  is (non-hum an) 
w ealth, and dW is the rate of accum ulation of 
w ealth. T h e  in d iv idu al is assumed to derive 
u tility  from his own consum ption, the consump
tion of h is dependents (p o ss ib ly ), and the exis
tence of a stock of financial or real assets which 
give him  protection against an uncertain  future 
and provide him  w ith social status. In  addition, 
he judges h is rate of achievem ent b y  the rate 
at w hich  he adds to h is wealth. T h a t  is to say, 
he derives u tility  from  the act of saving as well 
as from  his stock of previous savings.

A ssum e further that U is separable to the 
extent that U =  U^{C,W) +  U^{C",dW). At 
an y  point in time, C' and W are given. The 
in d iv id u a l derives u tility  from them  but his 
optim izing decision reduces to the maximiza
tion of U2 subject to an income constraint. As 
a  final assum ption, let U2 be homogeneous of 
degree k. N oting  that C" — ^ (Y  — C') and 
dW  = ( 1 — / 3 ) ( F  — C'), U2 can then be writ
ten as U2 =  {Y -  C'Y  1/2(18,1 -  /?). Since V 
and C' are given at any point in  tim e, maxim iz
ing Ua is equivalent to choosing a  value of P 
w hich m axim izes i/2(/3, l  — yS). T h e  maximiz
ing value of /3 w ill be the same for a ll values 
of F  and C'. W e expect yS to lie in  the open 
in terva l 0- 1.

T h e  foregoing m ay be extended to allow for 
interpersonal and intertem poral differences in 
u tility  functions. L e t  the u tility  function for 
in d iv id u a l i at tim e t be w ritten as Ui, — Uw 
(C\„Wit) +  U2i,(C"i„dJVii) and sp ecify  that 
i72v =  F-„ (t/2(C " < ,i/ IF .,) ) , where F,, repre
sents an y  m onotonic transform ation. Us,,, and 
hence i/«, w ill then be m axim ized for each 
in d iv idu al at each point of time b y  the same 
value of J3, as required b y  the model described 
in  the previous section. T h u s , u tility  functions 
m ay v a ry  among ind iv iduals in the population 
and over tim e, w ith in  the class defined by 
m onotonic transform ations of the original Vt 
function.

IV .  S om e P ro p e r t ie s  o f  th e  M o d e l

T h e  model has a  num ber of properties worth 
noting. F irs t , it allow s for variations in saving 
behaviour over the life  cycles of individuals as

% X



D E M O G R A P H I C  V A R I A B L E S  A N D  C O N S U M P T I O N 89

their com m itm ents and incom es v a ry . Second, 
it responds to changes in  the age distribution  
of the population. T h ird , it allow s for scale  
effects in  consum ption : other things equal, an 
increase in  average size of household w ill cause 
less than a  proportionate increase in  total con
sum ption. F o u rth , the aggregate savings ratio  
varies in  perio ds of d isequilibrium  but ap
proaches co n stan cy  as the population-income- 
consum ption system  approaches steady-state  
growth. F if th , the steady-state aggregate sav
ings ratio  depends on the rates of growth of 
population and incom e.

T h e  first three properties are clear from the 
discussion  of section I I .  T h e  other two m ay be 
dem onstrated as follows. W e begin b y  rew riting  
equation (9 )  as

c, =  a { l  -  ^)c*,+¡3y,  ( 10)

where yt =  Yi/z,.  Substituting  (7 )  into (1 0 )  
to e lim inate c * ,, subtracting  ^ C (_i from both 
sides, m aking  repeated substitutions, and then 
divid ing  through b y  y ,, we obtain

c'y, =  C,/Yt =  ̂  -f /3a(l -;8) (1 -  X)
z; a ( l - y 3 ) ( l - X )

-i/Vt). (11)
(We assum e 0 < X <  l , 0 < / 3 <  1 , 0 > O ,  and  
c*„ >  0. T h e  condition that a ( l  — /3)(1 — X) 
+  X be less than 1 in  absolute value is required  
for sta b ility . T h is  im plies a  <  1 / (1  — /3).) In  
steady-state  grow th, w ith Y and z growing at 
constant (though possib ly  different) rates, 
y i- i /y ,  is independent of t and the right side 
of the equation is constant. T h u s  the overall 
consum ption and savings ratios approach con
stan cy  as the system  approaches steady-state  
growth.

N o w  let y  (an d  hence c ) have steady-state  
growth rate  g per period. N oting  that c*, =  
r , ( l  — X) (1  —  X - | - g ) - \  equation (10)  pro
vides a basis for w riting

c,/y,^C,/Y, =  ft{\-\ +  g)/

+  5'}- (12)
T h u s  the consum ption and savings ratios de
pend on the rates of growth of population and 
income w h ich  u n d erly  g. F o r  a , /3, and X in the 
open in terva l 0—1, w hich  is w hat we expect, a 
positive va lu e  of g w ill reduce Ci/Y,  and hence 
increase the sav ing s ratio. T h is  im plies that the

steady-state savings ratio w ill v a ry  d irectly  
w ith the rate of growth of incom e and inversely  
w ith the rate of growth of population.

V . E s tim a tio n  o f  th e  A g g r e g a te  
C on su m p tion  F u n c t io n  fr o m  

T im e-S e r ie s  D a ta

T h e re  are several m atters to be considered  
in connection w ith the estim ation of the aggre
gate function from tim e-series data. F irs t , there 
is the question of an operational definition of z. 
T o  m ake the problem  m anageable, let us as
sume that the 82 param eters increase lin early  
from birth , reach a m axim um  of 1 at age 18, 
and rem ain constant for a ll subsequent ages. 
Lettin g  SjQ be the value of 62 for a child  under 
the age of 1, we m ay then w rite  

z, — 8]T7( 8 2 0 X 1 , T  X 2t,

E
k = lT

where =

= Z {k/l8)N,, +

(13)
k/l&)N„t and X 2,

z . Thus
we have reduced to 2 the num ber of param eters 
involved in  the specification of z.

T h e  second question has to do w ith the form  
in w hich  the consum ption function is to be esti
mated. H ere  we proceed as follows. W e rew rite  
equation (9 )  to incorporate a random  d istu r
bance u,:

C, =  a ( l - / 3 ) z , c * , +  /3F,

W e then subtract X (z ,/ 2i _ _ i ) C ( _ i  from  
sides of ( 14 ) ,  do some substitution and 
rangem ent, and obtain

C, —  f 1 (Z(/zt- 1 )C(_i 2̂!/
+  -j- V ,

where =  a (  1 — /3) ( 1 ~  X) - f  X, ^2

(14)
both
rear-

(15)  

= l3,
is =  — X/3, and v, - X ( z , / Z ( _ i ) m , _ i . T h is
elim inates c*, w hich  is convenient, since c* de
pends on the unknow n param eter X and on all 
previous values of C and z, and hence is not 
d irectly  observable. H ow ever, a new problem  
arises: even if  u, were se ria lly  uncorrelated, v¡ 
would not be, and th is, in conjunction w ith  the 
presence of C c i  in the equation, introduces 
some well known com plications.

A  th ird  question relates to the obvious sim u l
taneity in the determ ination of the contem po
raneous income and consum ption variab les. W e  
must regard incom e as being endogenous in

tJÍn
II

t-
Si
Î;
Ki

t
t;r
S'
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some larger but unspecified system  of equations 
and this im plies the fam iliar problem  of cor
relation between Vt and F f  I t  ^Eo im plies 
correlation between u, and F , _ i ,  inasm uch as 
the seria l correlation in Vt im plies that Vt and 

are not independently distributed.
T h e  strategy that we have adopted for esti

m ating the consum ption function from  time- 
series data is as fo llo w s: (1 )  W e choose equation 
f l 5 )  as our basic  equation. (2 )  T o  deal w ith  
the sim u ltan eity  and serial correlation prob
lem s, we use a two-stage procedure w hich  
invo lves replacing F<, Yt-i,  and C , _ i  w ith  
F * * ( ,  F * * , _ i ,  and the latter being
com puted b y  regressing the F  and C  variab les  
on a set of instrum ental variab les regarded as 
exogenous in the context of a  “ com plete” (but 
unspecified) model of the econom y. Equ atio n  
( I S ) ,  thus modified, is then fitted by ord inary  
least squares. (3 )  W e derive estim ates of a, 
¡3, and A. d irectly  from  the estim ates of ^i, ^2, 
and is in equation ( I S ) ,  w hile using a scanning  
procedure for Sj and the other two p aram 
eters of interest. T h a t  is to say , we refit equa
tion ( I S )  w ith alternative values specified for 
5i and 620, w ith in  an a priori adm issib le region, 
and exam ine the resulting sum s of squares of 
residuals and other characteristics of the equa
tions.

V I .  S om e E stim a tes  B ased  on  C a n a d ia n  
T im e-S e r ies  D a ta

im p lic it p rice  index for personal expenditure.- 
Population series are based on census data and • 
official intercensal estim ates. T h e  household 
series w as estim ated from  census and other 
data.^“

In  the first stage of the estim ation procedure 
values for F * * „  F * * ,_ _ i ,  and were gen-
erated b y  regressing F  and C  on a set of 18 
“ exogenous” variab les. Th ese  represent current 
or one-period lagged variab les of the sort that 
are typ ica lly  exogenous in C anad ian  macro- 
econom etric m o d e l s . I n  the second stage, 
equation (15)  was fitted w ith (Z i/ z ,_ i)C ( _ i ,  
F ( , and ( z ,/ Z ( _ i)  F , _ i  replaced b y  (Z (/z ,_ i)
C*' F * * ,  and (z ,/ z ,_ i)E * * ,_ i .^ = *  T he re-

W e now present some estim ates of the 
aggregate consum ption function derived from  
C an ad ian  annual time-series data for the period  
1928-1971,  excluding the years 1940-1946. 
Consum ption is defined as personal expenditure  
on consum er goods and services, expressed in 
1961 dollars. Incom e is defined as personal 
disposable incom e, adjusted to elim inate the 
effects of short-term  fluctuations in farm  in 
come,® and deflated b y  the national accounts

 ̂Canadian farm income, as defined for national ac
counting purposes, is subject to wide fluctuations which 
tend to be related to fluctuations of farm inventories —  
especially inventories of grain —  and to have little con
nection with aggregate consumption behaviour. Although 
we have fitted the consumption function using both ad
justed and unadjusted income variables, we have found the 
former to perform better. Net income received by farm 
operators from farm production is separated into two parts 
by passing a 5̂ ’’ degree trend polynomial through the series 
and treating the deviations as the short-term component.

suits are presented in  table 1. Resu lts are 
shown for 12 com binations of the 8, and 5,, 
param eters; 8 , =  0 ,1 ,2 ,3 , in  com bination with 
620 =  .1 ,-5 ,1.0 .̂ ^

T h e  table reports values for i i ,  2̂ , and I 3, 
w hich  are the coefficients computed d irectly  by 
fitting equation ( 15 ) ,  together w ith their asso-

The household series is based on census totals from 
the censuses of 1921, 1931, 1941, 1951, 19 5 6, 1961, 1966, 
and 1971. Intercensal annual estimates were calculated by 
interpolation on the basis of related series. Prior to 1961, 
the population 20 years of age and over was used to inter
polate between census years. Fo r the periods 1961-1966 
and 1966-1971, the interpolation was based on the series 
of published household estimates provided by the annual 
Statistics Canada Survey of Household Facilities and 
Equipment.

i r  The set includes the following: government current 
e.xpenditure on goods and services in constant dollars, both 
current and lagged; government capital expenditure in 
constant dollars, both current and lagged; exports of goods 
and services in constant dollars, both current and lagged; 
net income received by farm operators from farm produc- 
tion in constant dollars (i.e., deflated by the implicit price 
index for personal expenditure), both current and lagged; 
number of households; population 0-4 years of age, 5-9,... 
10-14, 15-19, and 20 and over; linear and quadratic time-- 
trend variables; a dummy variable representing postvfai , 
transition effects (value 1 in 1946, 0.75 in 1947, 0.50 in 
1948, 0.25 in 1949, and 0 in all other y ea rs ); and a dummy 
variable representing once-and-for-all postwar shift effects 
(value 1 in all years after W orld  W a r I I  and value 0 in all 
years prior to W orld  W a r I I ) .

12 A dummy variable designed to represent possible post
war transition effects in the period 1947-1949 was also 
tried. Howc\cr, this variable proved to be of no signifi
cance and was discarded.

13 The equation was estimated ako for a number of 
other combinations of and 6.,q within these ranges. How
ever, since the sums of squares of residuals, estimated 
parameter values, and other relevant statistics change 
smoothly, no significant additional information is provided 
by the other results.
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T a b l e  1. —  E st im a t ed  C o n s u m p t io n  F u n c t io n s  B ased  on Can ad ian  T im e -Se r ie s  D ata , 1928-1971 
( e x c l u d in g  1940-1946), for  Selec t ed  V a l u e s  of 8j  and S j ,,

~ 1 "P "P — O — i

d ated  “ ¿-ra tio s.” '̂* I t  also reports the values of 
or, ¡3 (w h ich  is equal to ^2) ,  a-nd A derived from  
these coefficients, as w ell as the standard  error 
of estim ate, corrected for degrees of freedom, 
S*, and the first-order coefficient of serial cor
relation in  the residuals,

A  strik in g  feature of the table is the degree 
to w hich  the results are insensitive  to the values 
specified for Sj and T h e  param eter values 
change v e ry  little  and the S* su rface  is rela
tive ly  flat. T h e  function fits w ell in  every case. 
H ow ever, th is is scarce ly  surprising  since close

The inclusion of “ i-ratios”  (ratios of coefficients to 
»tindard errors) should not, of course, be taken to imply 
that the two-stage coefficient estimators have Student’s 
(-distribution, except insofar as the latter .might be viewed 
M an approximation to the unknown distributions of these 
ruimators.

Coefficients of determination (2?^) 'verc also com
piled , as additional measures of overall goodness of fit. 
In every case R- was greater than 0.999. However, it 
‘ hould be noted that the equation and estimation pro
cedure that we have used results in residuals which do n_ot 
turn to 0. In  such a case, the usual interpretation of 
>■' not strictly valid  and some caution is warranted. See 
'^k'nor (1971, pp. 85-90) for a discussion related to this 
I'oint in the context of a regression equation with no inter-

term.

fits are a common ch aracteristic  of consum p
tion functions. Of more interest is the fact that 
all param eters correspond w ith a p rio ri expec
tations : ¡3 and X are positive and lie in  the in ter
val 0 -1 ; (X is positive and less than 1/ (1  — ¡3). 
(T h u s  the stab ility  requirem ent noted follow 
ing equation (11)  is satisfied .) T h e  values of 
p suggest that there is little  seria l correlation  
in  the residuals.^®

It  w ill be noted that S* falls as Sj falls and 
as S20 rises. T h e  i-ratios also im prove som ewhat 
as 5* falls. T h e  lowest value of S* occurs when

is 0 and is 1. T h is  suggests an absence  
of both household and age-distribution effects 
on aggregate consum ption, though the evidence  
m ust be regarded as rather w eak in  view  of the 
sm all variations in S * .

1® If  in equation (14) were serially uncorrelated, we 
would expect t;, in equation (IS) to he negatively serially 
correlated. On the other hand, if u, were positively serially 
correlated, which would not be an unusual situation, the 
tendency toward negative serial correlation in would 
be offset, in greater or le.‘=ser degree. The low positive va l
ues of p in table 1 might be viewed as consistent with the 
latter possibility.

VJ

Sf>oc ficd Values of
2̂0 Coefficients Estimated Directly Derived Parameters

\ £1 £3 a (3 \ s* P

0 .1 .8305 .5316 — .3649 .98 .53 .69 265 .10
r.

1
(8.0) (5.1) (2.3)

0 .5 .8311 .5332 — .3665 .98 .53 .69 262 .08
(8.1) (5.3) (2.4)

0 1,0 .8333 .5424 — .3776 .99 .54 .70 259 .07 '
(8.2) (5.6) (2.5)

1 .1 .8389 .5423 — .3843 .98 .54 .71 266 .11 L
(8.1) (5.1) (2.4) 1

1 .5 .8387 .5405 — .3819 .98 .54 .71 264 .09 i
(8.2) (5.3) (2.5) 1

1 1.0 .8395 .5441 — .3859 .98 .54 .71 262 .08 f.
p i ( 8.2) (5.5) (2.5) !

2 .1 .8438 .5493 — .3965 .97 .55 .72 267 .11
( 8.1) (5.2) (2.5)

2 .5 .8434 .5463 — .3927 .98 ,55 ,72 265 .10 1'
( 8.2) (5.3) (2.5) I-2 1.0 .8436 .5471 — .3932 .98 .55 .72 263 .09
( 8.2) (5.4) ( 2.6)

3 .1 .8470
( 8.2)

.5542
(5.3)

— .4047 
( 2.6)

.97 .55 .73 276 ,12 1
Kca' 3 .5 .8465 .5508 — .4006 .97 .55 .73 266 .11 1

1
( 8.2) (5.3) ( 2.6)

j 1.0 .8465 .5500 — .3993 .98 .55 ,73 264 ,09 1
(8.3) (5.4) ( 2.6)
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V I I ,  So m e E s t im a te s  B a se d  on  
In te rn a tio n a l C ro ss-Sectio n  

D a ta

A  b asic  difficu lty in the use of time-series 
observations on dem ographic variab les is that

alternative  approach, w hich is  less lik e ly  to be 
affected b y  th is problem , we have estimated I  
the sam e consum ption function using inter- f  
national cross-section data. Specifically , wg 
have fitted equation ( I S )  to data for 21 Orga-t

these variab les tend to change slow ly  and to be n ization for Eco n o m ic  Cooperation and Devel-
h ig h ly  intercorrelated , m aking difficult the task  
of id en tif5dng their separate influences. A s an

opment ( O E C D )  m em ber countries. T he  re
sults are reported in  tables 2 and 3.

T a b l e  2. —  E st im a t ed  C o k s u m p t io n  F u n c t io n s  B ased  on Cro ss-Co u n t r y  D ata , U s in g  G ross N a t io n a l  P roduct 
AS I n c o m e  M e a s u r e , fo r  S elec t ed  V a l u e s  o f  S j  ̂ and 620

Specified Values of
A « - Coefficients Estimated Directly Derived Parameters

«1 A 2̂ 8̂ a p X 5*

0 .1 .8S91
(17.S)

.2383
( 2.8)

— .1442
(1.3)

.84 .24 .61 328

0 .5 .8701
(19.1)

.2854
(3.5)

— .2004
(1.9)

.79 .29 .70 30S

0 1.0 .8767
( 21.0)

.3291
(4.1)

— .2502
(2.4)

.72 .33 .76 282

2.S .1 .8S74
(17.3)

.2325
( 2.8)

— .1371
( 1.2)

.85 .23 .59 331

2.S .5 .8644
(18.2)

.2607
(3.1)

— .1709
( 1.6)

.82 .26 .66 317

2.S 1.0 .8706
(19.4)

.2913
(3.6)

— .2068 
(2.0)

.78 .29 .71 301

s.o .1 .8568
(17.3)

.2302
(2.7)

— .1344
( 1.2)

.85 .23 .58 332

s.o .5 .8618
(17.9)

.2503 . 
(3.0)

— .1585
(l .S )

.83 .25 .63 322

s.o 1.0 .8669
(18.7)

.2732
(3.3)

— .1856
(1.7)

.80 .27 .68 310 -

T a b l e  3. —  E s t im a t ed  Co n s u m p t io n  F u n c t io n s  B ased  on Cro ss-Co u n t r y  D ata , U s in g  N a t io n a l  I n c o m e  
AS I n c o m e  M ea s u r e , fo r  S elec t ed  V a l u e s  o f  8j  ̂ and  620 

______________________________________C, = -f ̂2^1 + 1̂-1_________________________________

Specified Values of
A Coefficients Estimated Directly Derived Parameters

S' ■A fa a e X

0 .1 .9619 .4124 —  .3810 .85 .41 .92 356
(IS .S ) (6.4) (4.5) '

0 .5 .9639 .4475 — .4193 .78 .45 .94 323 *
(17.3) (7.5) (5.3)

0 1.0 .9606 .4819 — .4525 .68 .48 .94 293-
(19.3) (8.7) ( 6.1)

2.5 .1 .9610 .4081 — .3758 .86 .41 .92 361
(15.3) (6.3) (4.4)

2.5 .5 .9621 .4290 — .3984 .82 .43 .93 340
(16.4) (6.9) (4.8)

2.5 1.0 .9614 .4519 — .4218 .77 .45 .93 319
(17.6) (7.6) (S.4)

S.O .1 .9608 .4064 — .3738 .86 .41 .92 362
(15.2) (6.3) (4.3)

S.O .5 .9615 .4213 — .3899 .84 .42 .93 348
(16.0) (6.7) (4.6)

S.O 1.0 .9514 .4383 — .4075 .80 .44 .93 331
(16.8) (7.2) (S.O) _

VJ
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D a ta  were assem bled for each country for a 
recent census year for w hich  household figures 
were ava ilab le , and for the preceding year as 
well as required for the fitting of equation  
( ] 5 ) . Incom e and consum ption data from  
O E C D  ( 1970)  were expressed in U .S . 1963 
dollar equivalents. H ousehold data and de
tailed population age-group data from U nited  
N atio n s (1971)  were used to generate esti
mates of a for census years based, as before, 
on equation ( 1 3 ).

E q u a tio n  ( I S )  was fitted by o rd in ary  least 
squares,^® using two alternative incom e m ea
sures. B ecau se  of la ck  of data for personal 
disposable incom e in m any countries, gross 
national product and net national incom e were  
used. T a b le  2 reports results based on G N P  
for a ll 21 countries. T a b le  3 reports results 
based on national incom e for 20 of the 21 
countries.^®

R esu lts for com binations of Sj =  0,2.5 ,5 .0  
with SoQ =  ,1, .5,1.0 are shown in the tables. 
.As before, the lowest value of 5 *  was obtained  
for S, =  0 and S o o mi . O .  T h a t  th is result 
should be obtained with two such different 
types of data —  C an ad ian  tim e-series and

Values for JV j, X2, and H  were estimated for the year 
preceding the census year by assuming that the percentage 
change in X ,  between the two years was equal to the per
centage change in the population under IS , and that the 
percentage changes in X2 and U  were equal to the per
centage change in the population IS  and over. Because 
o( inconsistency from year to year in the published United 
Xalions age-group data, percentage changes for population 
under IS and IS  and over were based on data contained 
in O EC D  (1972). The latter data provide less age detail 
but incorporate adjustments to intercensal years and hence 
arc more appropriate for measuring changes through time.

■*The arguments of section Y supporting the use of a 
Iwo-stage estimation procedure apply also in the case of 
the cross-section version of equation ( I S ) .  However, the 
choice of a single set of instrumental variables would be 
much more difficult in the case of 21 different countries 
than in the case of a single country. Accordingly, we have 
not attempted to go beyond the use of ordinary least 
squares in fitting the equation to cross-section data.

The countries and the census years for which house
hold data were assembled are as follows: Austria (1961), 
bclgium (1961), Canada (1966), Denmark (1965), Finland 
M960), France (1968), Germany (1961), Greece (1961), 
I.uxcmbourg (1966), Iceland (1960), Ireland (1966), Ita ly  

t ' 6I ) ,  Japan  (1965), Netherlands (1960), Norw ay (1960), 
 ̂ortuKal (I960 ), Spain (1960), Sweden (1965), Switzerland 
’ (60), United Kingdom (1966), United States (1960). Net 

milional income figures were not published for Sweden in 
O EC D  publication and this country was omitted in 

f'hla.ning the results in table 3.

international cross-section data —  adds con
siderab ly  to the weight of evidence suggesting 
an absence of household and population age 
effects on total consumption.

T h e  time-series and cross-section results 
also agree in other im portant respects. T h e  
a , ¡i, k param eters of tables 2 and 3 are all 
w ith in  the expected ranges: as before, /3 and  
k are in the 0-1  interval and a  is less than  
1/(1 — (3). T h e  fits are good^” and the i-ratios  
are generally high, especially when 5j and 
are assigned values which m inim ize 5 * . I t  w ill 
be noted that the estimates of /3, the m arginal 
propensity to consume, are higher when the 
income m easure is national income than when  
it is G N P . Furtherm ore, using personal d is
posable income, in  the C an ad ian  tim e-series 
case, yields even higher estim ates of /3, as one 
might expect.

V I I I .  C o n c lu d in g  R e m a rk s

T h e  most strik ing  result of this study has 
been the accum ulation of evidence to suggest 
that aggregate consum ption is not affected d i
rectly  b y  variations in average household size  
or in the age distribution of the population. 
T h e  same result is obtained using two quite  
different sets of data —  C an ad ian  tim e-series 
and international cross-section data.^^ O f  
course, th is does not im p ly  an absence of d irect 
household and age effects on p articu lar cate
gories of consum ption, but on ly on the aggre
gate.

20 Coefficients of determination were computed and were 
found to be greater than 0.999 in every case. However, the 
problem of interpreting J ?2 when the residuals do not sum 
to 0 remains. See footnote IS.

21 I t  is worth noting that the population and household 
data that we have used reflect substantial variation in 
demographic circumstances. The Canadian data span the 
period from the late 1920's to the early 1970’s. The crude 
birth rate fell during the 1920’s and through most of the 
1930’s, rose rapidly in the 1940’s, remained at a high level 
throughout the 19S0’s, and then fell sharply during the 
1960's and early 1970’s. Taking the period 1928-1971, the 
birth rate per 1000 population ranged ffom a high of
28.9 to a low of 16.8. Immigration was also highly variable 
over the period. Reflecting these changes, the average size 
of households ranged between 3.5 and 4.8 persons, and 
the percentage of population under IS years of age ranged 
between 27.6 and 34.0. In  the case of the international ^  
cross-section data, the range is 2.8 to 4.2 for household 
size and 20.9 to 34.8 for the percentage of population 
under IS.
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It  should be stressed also that our results 
do not im ply that dem ographic factors have 
no influence on consum ption and savings ratios. 
O ther things constant (including incom e), a 
larger population im plies more committed con
sum ption and a lower savings ratio. Fu rth e r
more, we have been concerned only w ith the 
consum ption function itself. B u t dem ographic 
factors affect other aspects of the econom y, in 
particu lar the su p p ly  of labour and hence the 
levels of output and income. F o r  a population  
of given size, a lower proportion of w orking  
adults im plies a lower level of aggregate in 
come. W ith  a given level of committed con
sum ption, based on the population size, this 
in  turn im plies a lower savings ratio, even 
though the consum ption function itse lf con
tains no age-sensitive param eters. T h u s  our 
results are not inconsistent w ith the h}T)othesis 
that the savings ratio is influenced b y  birth  
rates or other dem ographic factors, or w ith  
em pirical evidence in support of th is hypothe
sis.-"

and future consum ption levels enter as argu. 
m ents. A ndo and M odig lian i (1963)  tested thel 
M -B  hypothesis w ith aggregate data but did! 
not allow  for the effects of changes in the age’

In  the context of our basic theoretical model, 
developed in section I I ,  the apparent absence 
of household and age effects im plies, in equa
tion ( 2 ) ,  that is 0 and that ttj,- is the same 
for a ll j .  E v e n  so, ind ividual household con
sum ption w ill v a ry  w ith the num ber of persons 
in  the household. O ver the life  cycle  of a typ ical 
in d iv id u a l household, its size w ill increase as 
children  are born and decrease subsequently  
as the ch ildren  grow up and leave home. A lso, 
the income of the household head m ay v a ry  
w ith age. T h u s, the savings ratio m ay be influ
enced at the m icrolevel b y  life-cycle  factors, 
even though our theoretical fram ew ork differs 
from  that of the “ life-cycle hypothesis” devel
oped o rig in ally  by M odig liani and Brum berg  
(1954) .

T h e  M odig lian i-Brum berg  (M - B )  h}qDothe- 
sis assum es a u tility  function in  w hich current

d istribution of the population or interest rates.! 
H eien  (1972)  did allow  for such effects, as-f 
sum ing a p articu la r form for the M -B  utility  ̂
function. T h e  basic  difference between thti 
M -B  type of hypothesis and ours lies in the'̂  
assum ptions regarding an in d iv id u a l’s percep.  ̂
tion of the future and of the significance of his l 
personal w ealth. T h e  M -B  assumption is thatl 
he anticipates his future circum stances and!’ 
m akes a rational allocation between current? 
and future consum ption. T h e  assumption un-‘̂  
derly ing  our approach, as presented in sec-: 
tion I I I ,  is that he bases his savings decision 
on his present consum ption commitments, his 
view  that personal w ealth is both a protectioai 
against an uncertain  future and a measure of • 
social status, and his perception of the rate at 
w hich he adds to his wealth as a measure of 
his rate of achievem ent. T h is  leads to the spec
ification of a u tility  function in  w hich utility is, 
derived from  the act of saving as well as from., 
the stock of savings, and subsequently to a) 
justification  of the proportional savings rule 
embodied in our theory. G iven  the fact that 
the future is indeed uncertain , this assumptitaj 
seems quite p lausib le . W hether or not it repre-| 
sents a better approxim ation to human ded- 
sion-m aking than the “ rational planning” as-: 
sum ption im p lic it in the M -B  hypothesis is V 
m atter of conjecture. -,

R E F E R E N C E S

-2 Fo r some specific evidence suggesting that the savings 
ratio is influenced by the proportion of dependents in the 
population, see the results of cross-country regression anal
ysis reported by Leff (1969). See also the comments by 
Adams (1971) and Gupta (1971), and the reply to these 
comments by Leff (1971). Left’s analysis, and the discussion 
centering on it, are concerned primarily with the differences 
in savings ratios between developed and underdeveloped 
countries. Our own empirical results are ba.sed on data for 
det eloped countries only, it may be noted.
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i Population Growth, the Dependency Rate, and the Pace of

Economic Development
A L L E N  C . K E L L E Y *

■p o ̂  <iJl. cJt I ^  \/o^ /  K  (y if y /-Cr̂ îtovx, 'Z ̂  ^
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r I. THE DEPENDENCY RATE AND ECONOMIC GROWTH
I T he  analysis of population’s impact on the economy has frequently been developed in the context of 

die dependency-rate argument. T h e  dependency rate, typically measured as the proportion of the total 
populadon outside the labour force, is a summary statistic which is intended to capture the influence of 

1 I? a population’s age structure on the process of economic growth. Unfortunately, there has been substan-
i ■ tial confusion surrounding the economic interpretation of the dependency rate. Th is confusion derives
- ii from the fact that the dependency rate has been used as a proxy for several age-specific influences of

* population on economic growth. Additionally, for any one of these influences of population, the impact
I • on the economy will be determined by the particiflar economic model within which the dependency rate 

i' is being analysed. In  other words, depending on which age-specific economic aspect of the dependency 
rate is being examined, and depending on which economic model forms the basis of the analysis, it is 
possible that an increase in the dependency rate may be associated with either an increase or a decrease 
in the economy-wide growth of output per head. As a result, the widely used dependency-rate statistic 
may not be a particularly useful prediaor of economic -  demographic -  growth-rate interrelationships 
unless the analyst makes explicit his underlying economic framework, and unless the particular economic 
influences for which the dependency rate is taken as a proxy are delineated.

- The Dependency Rate and the Economy-Wide Saving Rate; An Overview
■ I' T h is paper focuses on only one -  and possibly the least understood -  of the dependency rate
 ̂ 1' economic influences, the saving rate. It is frequently hypothesized that there is an inverse relationship

? fe between the rate of aggregate saving and the dependency rate. We will argue that this hypothesis is
 ̂ based on a somewhat restrictive set of assumptions relating to life cycle satfing, and on a highly aggrega-

!| five view concerning the economic behaviour of the dependent population. Moreover, we shall show
7 I  that under plausible assumptions, the dependency rate may be positively associated with the aggregate
t i  rate of saving.

I  T h is argument is based on examining separately the two components of the dependent population
3 g -  those who are in their pre-labour-force years, and those who are in their post-labour-force years. As

I  the dependency rate changes, so does its composition between the proportion of the dependent population
f g distributed between these two components. And, contrary to the typically employed assumption of equal
r  ̂ dissaving rates for the various members of the dependent population, the dissaving rate may not be the

li same for the pre- and post-labour-force cohorts. Indeed, at certain stages of economic development,
e I  the negative saving rate of the elderly could well be greater than the rate for those who have not yet

 ̂ entered the labour force. Thus, decreases in the dependency rate -  resulting, say, from a reduction in the
5 p fertility rate -  may be associated with decreases in the economy-wide saving rate, given the possibility

of a greater dissaving rate of the older as compared with the younger cohort of the dependent 
K population, and coupled w ith a compositional change in the age structure of the dependent pop- 
I  ulntion as the aggregate dependency rate changes.

* 7̂  p ortion o f this paper was presented at a N ational B ureau o f Econom ic Research Sem inar for the Com m ission 
5 on P opulation G ro w th  and the A m erican  F u tu re . I  am grateful for the comments on an earlier version o f this paper 
I  Professors R ich a rd  B illsb o rro w , G le n  G . C a in , R ich a rd  A . Easterlin, C harlie  H irsh am , N ath aniel H . L cff,
f 6  ’̂ ’-'ter H . L in d e rt, Soren T .  N ielsen, N ath an Rosenberg, Ju lia n  L .  Sim on and Jeffrey G . W illiam son. A  grant

■ torn the P opulation C o u n c il facilitated the com putational w ork o f this study.
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As an empirical illustration of these analytical arguments, two alternative cases are considered in 
Section III. First a numerical example is provided which examines the dependency-rate -  saving-rate 
connections in a stable population framework. Secondly, the case of a specific transitional population is 
presented: the American dependency rate over the historical period 1870-1970, and population projec
tions over the period 1970-2020. It is shown that the commonly hypothesized inverse relationship 
between the dependency rate and the aggregate saving rate may not hold throughout all of American 
experience.

Before we take up these specific relationships in detail, how'ever, it would be useful to place the 
analysis in perspective by first considering the two competing economic frameworks within which the 
dependency rate is commonly analysed, and the four economic influences for which the dependency rate 
is taken as a proxy.

Com peting Economic M odels an d  the D ependency R a te
The dependency rate is frequently analysed within the alternative contexts of the Keynesian or the 

neo-classical models. The neo-classical framework, the most popular in the economic growth and 
development literature, focuses on the expansion of potential output growth. The model is supply- 
oriented and stresses long-run growth performance. Short-run problems of unemployment, or ‘defici
ency’ of aggregate demand -  highlighted by the Keynesian framework -  are suppressed in the neo
classical model by an assumption of full employment. Indeed, given the full-employment assumption, 
the neo-classical model simultaneously explains potential an d  actual output expansion.

In justification of the full-employment assumption, it is sometimes asserted that problems of un
employment or underemployment are of a short-run, adjustment nature. The Keynesian framework 
may therefore be more appropriate for examining deviations from the long-run trajectory of economic 
performance. An important exception to this position was the concern of the stagnationists who, in the 
1930’s, argued that there may be tendencies toward a long-run deficiency of aggregate demand and 
toward secular unemploNment.^

A debate on the relative merits of the competing models is outside the scope of the present paper. 
However, it is important to recognize that the interpretation of the economic impact of the dependency 
rate depends critically on the specific model employed. Indeed, the supply-oriented neo-classical 
model and the demand-oriented Keynesian model may frequently yield opposite predictions with respect 
to the impact of the dependency rate on actual output growth per head. For example, a decrease in the 
saving rate -  due, say, to alterations in the dependency rate -  will stim u la te  actual economic expansion if 
there is Keynesian unemployment; it will dam pen  output growth in the fully employed neo-classical 
economy. While we have elected to focus attention below on the neo-classical framework, the analysis 
could easily be expanded to account for Keytiesian problems of demand deficiency. Moreover, the choice 
of models is not critical to our main argument. Our argument is not primarily concerned with the 
relationship between the dependency rate and economic growth, but rather with the relation betw'een 
the dependency rate and one factor influencing growth, namely, the aggregate rate of saving. Thus, the 
interpretation of the saving rate -  growth connection is not critical to the analysis. How-ever, since the 
growth question does constitute a prime focus of the dependency-rate literature, it would seem appro
priate at this point to give some attention to the problems involved in using the dependency-rate 
statistic in alternative models of economic growth.

Eccmomic B eh av io u r an d  the D ependency R a te
Four age-specific influences of population on the economy, for which the dependency rate has been 

used as a proxy, are often considered in the literature. The first, and most commonly cited economic -  
demographic connection, relates to the role of the individual as an economic ‘producer’, an active (or *

I K»

* A lv in  H . H ansen, ‘Econom ic progress and declin ing  population grow th’ , American Econonv.c Resdeiv, 29 (1939,', 
pp. 1-15.
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p o te n tia l)  member of the labour force. An increase in the proportion of the population in the 
la b o u r  force (a reduction in the proportion of dependants) cete ris  p a r ib u s  leads to a greater growth 
in  in c o m e  per head. In this instance, the ‘burden of dependency’ is therefore taken as the proportion 
o f  the population below and above the customary, or socially determined, working age. This measure 
c h a n g e s  over time and is clearly arbitrary. Measurement difficulties are particularly acute in deter
mining female participation rates, rural employment rates, and part-time labour force employment.^ 
]'or example, between i860 and 1940, the declining dependency ratio in the United States was offset by 
an in c re a s e  in leisure.® The dramatic rise in female employment during this period also diminishes the 
u s e fu ln e s s  of the dependency measure as an index of economy-wide manpower proportions.

h  second connection between age and economic behaviour relates to aggregate consumption. In 
particular, the larger the proportion of the population who are children, the smaller the aggregate con
sumption demands. This effect, at the micro-economic level, is often measured in an adult-equivalent 
framework; that is, the child’s consumption is considered as a percentage of an adult’s. ’

A third interaction between age and consumption relates not to aggregate consumption, but rather 
to its composition. Younger populations place a heavy demand on social services, particularly education; 
older populations place relatively strong demands on medical facilities. Educational and medical facihties 
are sometimes termed as relatively ‘unproductive’ investment goods; thus, higher dependency rates may 
be associated with lower investment in ‘productive’ capital -  machines, producer durables, and so forth. 
This argument must be modified, of course, if the rate of return on ‘human’, as well as ‘physical’ capital, 
is incorporated into the analysis.

The fourth dependency-rate -  economic connection -  and the one highlighted in this paper -  is 
associated with saving behaviour. This possibly represents the most fundamental connection betwxen 
the dependency rate, as a demographic statistic, and economic behaviour. That is, saving represents 
the combined influence, or the net impact, of the first two life-cycle hypotheses discussed above -  the 
aggregate production and the aggregate consumption behaviour of an individual over his lifetime. It is 
often alleged that the rate of aggregate saving and the dependency ratio are inversely related. The under
lying theoretical basis of this argument rests on the tw'ofold role of an individual over his fife cycle: he 
consumes (draws upon society’s scarce resources); he produces (contributes to the expansion of society’s 
output). The difference between these activities yields a ‘surplus’, denoted as savings, which may be 
cither positive or negative in value. In early and late stages of the life cycle, savings are negative since 
the consumption requirements of the individual exceed the value of his production (income); during 
the working years, savings are typically positive. (This set of arguments will be referred to below as the 
‘naive’ model of the saving-rate -  dependency-rate connection.)

II. QUALIFICATIONS TO THE ‘NAIVE’ SAVING-RATE - DEPENDENCY-RATE ARGUMENT
T h e r e  are several modifications to the ‘naive’ dependency-rate argument as it pertains to saving which 
appear critical to an analysis of this demographic statistic as a proxy for economic behaffour. In 
considering these qualifications, it is analytically important to examine separately the saving behaviour 
of the two components of the dependency ratio: the pre-working population (children), and the post- 
w'orking population (the retired). This bisection of the ratio, together with the empirical and theoretical 
impacts of each component of the dependent population on saving, represents a critical, yet seldom 
examined, element in dependency-rate analysis.

M
■ A lle n  C . K e lle y , ‘ D em ographic change and econom ic grow th: A u stralia, 1 8 6 1 -1 9 1 1’, Explorations in Entrepre- 

nctinal History, 5 (1968), pp. 228-235.
 ̂ E lizab e th  W . G ilb o y  and E d g ar M . H oover, ‘P opulation and im m igration’ , in  Seym our E . H a rris  (E d .), American 

Economic History (N ew  Y o rk , 1961).
‘ G le n  G . C a in , ‘ Issues in  the econom ics o f a population p olicy  for the U n ited  States’, American Economic Reviesv, 

^ I (19 71), p p. 408-417.
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The Im pact o f C h ild ren  on S a v in g :  The T heory I
The ‘naive’ dependency-rate analysis of the impact of children on saving is based on the notion that. 

children yield relatively little income, yet consume significantly; they therefore exert a negative  impact; 
on the saving rate. The fallacy of this framework is that the relevant resource costs of children to society 
are not fully specified. Considering first only their impact on household saving, children do not exert ; 
their influence in isolation, but manifest it through the total family budget. The decisions regarding the * 
size of the resource costs of a child are not made by the individual child, but rather by his parents ; the ' 
f a m ily  expenditure budget is thus the appropriate unit of analysis.

In contrast to frequent practice and ‘common sense’, the relevant dependency measure of child ; 
raising in this instance is not the sum of the various expenditures on children -  or an adult-equivalent ■ 
proxy -  but rather the net increment to the household expenditure budget due to the presence of or an , 
increase in the number of children.'’ There will be a substitution in the household budget between ! 
expenditures on children and on other goods and services. Depending on the nature of this allocation, 
the saving-rate ‘cost’ of raising an additional child can be positive or zero. For example, Henderson hat 
found that family size has a small effect on total expenditure. The impact on the structu re  of the budget 
is much larger.® Moreover, if the presence of an additional child induces more work by parents, or if 
the child contributes directly to family income, the net impact on the household saving rate may even 
be positive.’ Over time, of course, the measured costs of child raising will depend not only on the 
prices of other goods and services relative to the costs of raising children, but also on the relative ‘tastes’ 
for children v is -à -v is  alternative uses of the household’s resources.®

As an important qualification to the analysis of the impact of children on the family budget, it should 
be noted that the argument becomes more complex if the saving-rate impact of children on other sectors 
of the economy is considered. Simon, after exploring the matter in some detail, concludes: ‘The effect 
on sav ing  of the social spending for children and other children’s services is most unclear . . . there is 
no basis on which to estimate either the elasticity of spending on schools, or even harder, the extent to 
which the incremental expenditures on schools substitute for other social investment rather than causing 
new tax levies’.'’ Plausible hypotheses could be introduced on the impact of children on government 
and business saving which would either reinforce or overturn the findings presented for the household 
sector. The issue remains an empirical one. Below, we will examine empirically the combined impact of 
children on household, government, and business saving rates. For the one case considered, children 
exert a negative impact on saving, although this negative influence greatly diminishes as countries 
become more economically advanced.

The Im pact o f C h ild ren  on S a v in g  over T im e an d  S p ace
The impact of children on family saving will probably vary with the level of economic development. 

In very poor countries or regions where the family budget approaches subsistence levels, substitution

‘  A n sley J. Coale and E d g ar M . H oover, Population Grotvth and Economic Development in Lcnv-Income Countries 
(Princeton, 1958) pp. 2 6 1 -2 70 ; K .  G u pta, ‘D ep endency rates and savings rates: Com m ent’, American Economic 
Reviezv, 61 (19 71), p. 471.

* A . M . H enderson, ‘ T h e  cost o f  a fa m ily ’, The Review o f Economic Studies, (1949-50).
■ R . A . E aste rlin , ‘ T h e  effects o f  population grow th on the econom ic developm ent o f developing countries’ , in 

R . D . La m b e rt (E d .), The Annals o f the American Academy o f Political Science (Philadelphia, 1967); N athaniel Leff, 
‘ D ependency rates and savings rates’, American Economic Review, 59 (1969), p. 887; and N assau A . Adam s, ‘ D ep e n 
dency rates and savings rates; Com m ent’, American Economic Review, 61 (19 71), p. 472.

® G a ry  S. Becker, ‘A n  econom ic analysis o f fe rtility ’ , in  N ational Bureau o f Econom ic R esearch: Demographic 
and Economic Change in Developed Countries (P rinceton, i960), pp. 209-2 40; R obert ] .  W illis  and W arren Sanderson, 
Economic Models and F ertility Behervior; Some Examples and Implications (N ew  Y o rk , 1970), p. 26; R . A . E asterlin, 
‘ Tow ards a socioeconomic theory o f fe rtility : A  survey o f recent research on economic factors in  A m erican fe rtility ’, 
in  S. J. Behrm an et ai. (E d s.), Fertility  and Fam ily Planning, A  W orld View, (A n n  A rb o r, 1969), pp. 12 7-15 6 ; and 
R . A . Easterlin, ‘ O n the relations o f econom ic factors to recent and projected fertility  changes’, Demography, 3 (1966), 
pp. 131-153-

* Ju lia n  L .  Sim on, ‘ T h e  Influence o f P opulation G row th  on per W o rker Incom e in  D eveloped E conom ies’ 
(U n iv e rsity  of Illin o is , 1971), p. 10.
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induced by an additional child may be largely against saving; that is, there will be increased family 
consumption with little incremental income, given the under-utilization and low productivity of labour. 
Kuznets speculates that the negative saving impact of larger families is likely to be much larger in less 
developed countries, and that in developed countries, children are more likely to be at the expense of 
consumption and leisure that of saving. He provides limited evidence to support this p o sitio n .In  
contrast, Gupta postulates that when income levels are very low, ‘ . . . there is no margin left for 
saving . . .  it simply means that people are only sharing poverty’. He continues, ‘ . . . demographic 
factors, like the dependency ratio, become operative and significant only when the per capita income of 
the zcorking p opu lation  reaches a level where it can provide more than a minimum standard of living, 
thus generating potential savings’.

For countries with significant economic growth, and population well above subsistence levels, yet 
still primarily rural, the impact of an additional child on family saving is unclear. This situation may 
characterize the United States during the nineteenth and early twentieth centuries. The incremental 
resource costs of an additional child may be low, given the substitution against other forms of consump
tion and the scale economies of child raising; additionally, the contribution of children to family income 
may be positive and even exceed the incremental consumption expenditures.

In summary, the untested conjectures outlined above are sufficient to illustrate that on theoretical 
grounds the simple postulated impact of children as a ‘burden’ on society’s economic resources available 
for capital formation is ambiguous in direction, and in its quantitative magnitude. Moreover, the size 
of the impact (whether positive or negative) may change systematically as development takes place. 
Unfortunately, the empirical studies of the relevant relationships are very limited. We shall review some 
of these studies below and provide additional evidence, drawn from American historical e.xperience, to 
attempt to provide a preliminary quantification of the resource costs to society of children.

The Im pact o f the R e t ire d  on S a v in g
The dependency-rate argument typically focuses on the resource costs to society of a young popula

tion due to high birth rates. But the argument is rv\'o-edged. A low birth rate will yield an older popula
tion the resource costs of which, in precisely the same theoretical framework, also represent a social 
dependence.Indeed, these resource costs could dramatically increase in the future if serious attention 
were to be directed to the acute social problem of poverty among the elderly, a component of the popu
lation the high consumption standards of which are increasingly being frustrated by rising medical 
costs, taxes, and inflation.

III. SPECULATIONS ON THE ‘EFFECTIVE’ DEPENDENCY RATE 
The dependency ratio, as typically measured, abstracts from a differential age-specific rate of saving of 
the dependent population. However, saving rates are likely to vary between the pre-working and the 
post-working ages of the population; equally important, as development takes place, the simple depen
dency ratio fails to capture the ‘effective’ impact on savings for which it is taken as a proxy. The 
‘effective’ dependency rate should be constructed so as to zueight the two components of the dependent 
population -  the children and the aged -  according to their relative impact on saving.

The importance o f this modification to the dependency-rate statistic can be seen by examining a 
recent study by Nathaniel H. Leff, w'ho has estimated the differential impact of the 0 -14  and the 
f’ S - age groups on the savings rates for both the underdeveloped (LDC) and the Western developed

S im on K u z n e ts, ‘ P o p u latio n  change and aggregate o utput’, in  N ational B ureau o f Econom ic R esearch . Demo 
fZ^aphic and Hconomic Change in Developed Countries (P rinceton, i960), pp. 331 3 ^- 

G u p ta , /oc. cit., in  footnote 5, p. 47^-
W . E izenga, Deniograpkic Factors and Saving  (Am sterdam , 1961), pp- 21.
LciT, ¡oc. cit., in  footnote 7, p. 889.
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countries (DC).^‘ While Leff’s model is only one of many possible formulations of the relation
ship, it IS generally illustrative of the general principles involved. The tentative nature of LefF’s 
findings has been pointed out by several scholars,*^ Recalculations by them have changed some
what the impact of Dj and Dj levels, although the d if fe re n tia l im p ac ts  o f Dj and D., still hold. 
It is this differential impact of the two dependency rate effects which is emphasized in the 
present study. Leff employs the model

SIY=MYiNngy(D,y{Dff,

iwhere T/jV -income per head, average annual growth rate of income per head, D,=percentage o: 
population in the 0-14 age group, and /),=percentage of population in the 65 age group. As countries 
move from low average incomes of around S250 to those in the S1500 range, Leff finds that the negative 
impact on savings of the 0 -14  dependence component declines from —1-2297 to —0-4324; there is also 
a slight rise in the savings impact of the older age group from —0-4455 to —0-4916. (These specific 
figures represent the statistically significant estimated parameters S and e .) While his calculations apply 
largely to aggregate savings parameters, the theoretical interpretation still rests with the impact on! 
individual saving.̂ ® The main exception to the micro-economic interpretation lies, of course, in thi 
provision of population-sensitive social and educational services. The two sets of weights which will bej 
used in the numerical examples below are summarized in Table i. It is apparent that account must be 
taken of the ‘stage’ of economic development in selecting weights to be appHed to the two components'' 
of the dependent population in determining the ‘effective’ dependency-rate impact on saving.

T a b l e  i . W eights used to assess the d issav ings im pact o f two cohorts of the dependent population  by le v é
of income p er h ead  \

Dependent population 
cohort

ĉ i4 (Di)
6 5 -  (D ,)

SOURCE.- See te.xt.

L D C  weights 
{YIN n; $250) Developed country weights 

{ Y IN  ~  $1500)

3-43
3-49

The way in which these weights enter into the calculation of the ‘effective’ dependency-rate effea  ̂
on saving is readily illustrated by considering the determinants of changes in Leff’s estimated economy-i 
wide saving rate. If we abstract, for the moment, from changes in Y IN  and g  (and assume they, wiffl 
2, are a constant A), then differentiating (i) with respect to time (assuming all variables are time-|i 
dimensioned), we find that

d ( S I Y )
at ~ -K [B {dD Jdt)ID iff z id D fd t )  ID ̂ (2]g ̂'rj

We assume that 3 and s are negative; that is, both components of the dependent population exert £» 
‘burden’ on savings. Moreover, we assume that as the dependency rate increases, increases and D i  
decreases; that is, dD jd t > 0  implies d D f d t  > 0 , dD ^jdt <0.

Trends in the saving rate depend on the relative rate of change of the two dependency-rate com-̂  ̂
ponents -  each moving in an opposite direction -  and on their relative weights, S and e . The rate af

i
" /t-iii., pp. S86-S95. Î
’ 3 R ich a rd  E. B illsb o rro w , ‘ D ep e nde ncy rates and aggregate saving rates: C orrections and further analyscsif 

'iM im eographed, I9 "3U  A lso G u pta, loc. cii in footnote 5.
\\". Eizenga, eg. cir., p. 7 4 ; A . C . K e lle y , ‘ D em ographic changes and A m erican econom ic developm ent', ir" 

Re.\t\irci! Rcgorls c  :'u' Cinmn.<.<!e'i en Population Grotorh and the American Future: Economic Aspects of Poptilatiotl 
Change .W ashington, D .C .,  1 9 7 : '.  :
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saving can therefore move in either direction; additionally, and possibly more relevantly, changes in the 
s a v in g  rate may b e  non-linearly related to changes in the dependency rate. Indeed, in countries with 
\crv h ig h  mortality rates, where D j could initially b e  at very low levels, changes in D j might 
d o m in a t e  the total effect, even in the case, where 8  > e. For the low-income countries, however, 
th e  m o s t  likely case is one in which S(dD]/dt)/Di would dominate €(dD2/'dt)/D2. In the high- 

in c o m e  countries, in contrast, the opposite may well prevail. Moreover, there may be a 
t e n d e n c y  for the relationship between the aggregate dependency rate, D , and the direction and magnitude 
I .f  its im p a c t  on saving, to vary s y s te m a t ic a lly  as economic development takes place.

T h e  most important qualification to this argument lies, of course, with the relationship between 
litc dependency rate and Y ,N  and Given the above argument, which demonstrates a potential in
d e te rm in a c y  between the direction of association between the saving and dependency rates, it is by no 
m e an s clear what this relationship will be. Indeed, not only is the direction  of the association between 
D  and Sj Y  ambiguous, but, as argued above, the impact of changes in S j Y  o n g will vary depending on 
whether one employs a Keynesian or a neo-classical framework. As a result, for present purposes we 
s lia ll  e.vplicitly recognize that our analysis is of a partial-equilibrium nature and confine our observations 
to the ceteris p ar ib u s  impact of D  on 5 / Y.

A N u m erica l I llu s tra tio n  E m ploying a  S tab le  P opu lation  F ram ew ork

A convenient way to illustrate the effect of changes in the dependency rate is to examine the saving- 
rate implications of the age distributions for several alternative stable populations. Examples are provided 
in 'Fable 2. The stable populations are taken from Coale and Demeny,^’ and represent alternative 
intrinsic rates of populadon increase and three levels of mortality. (The West tables for males are 
utilized.) While the number of possible numerical illustrations employing alternative stable populations 
IN unlimited, the ones shown here are sufficiently representative to illustrate most of the analytical points 
developed in this study.

The trends reflected in Columns i and 3, which provide alternative representations of the depen
dency ratio for several rates of population growth, are well documented in the literature and require no 
comment. Column 2, which presents a measure (Dj/D) of the composition of the dependent population 
at various levels of dependency, represents a more interesting analytical feature underlying the ‘effective’ 
dependency-rate calculations below. Higher dependency rates are associated with a lower proportion of 
the post-labour-force age group; moreover, the level of varies inversely with the level of mortality.

The key results, presented in Columns 4 and 5, represent changes in A/ Y  at alternative levels and 
compositions of the dependency rate. Index numbers of S j Y  are presented to facilitate comparison. 
Using the LDC weights, it is seen that, with one exception, the widely discussed inverse relationship 
between the dependency rate and the saving rate holds. In the high-mortahty case, the rapid percentage 
changes in the D, cohort outw'eigh the fact that the absolute value of S is almost three times that of s. 
Lor practical purposes, however, this high level of mortality is not tj^ îcal, and the more general finding 
ol an inverse dependency’-rate -  saving-rate relationship in low-income countries prevails.

As one moves to the case of the developed countries (Column 5), the relationship alters dramatically. 
I here is a p o sitiv e  association betw'een the ‘effective’ dependency rate and S jY .  Moreover, the magnitudes 

of the changes in S jY  are equal to or greater than those observed in the LDC case. These results 
clearly indicate the need to apply extreme caution in generalizing across stages of development, and 
across countries, on the relationship between the dependency ratio and the economy-wide saving rate.

The changes in the ‘effective’ dependency rate may appear at first glance to be implausibly large. 
Historically, variations in the average saving rate in excess of 25% (say an index change of 100 to 125) 
arc seldom obscr\'ed. In defence, it should be noted that the comparisons in Table 2 relate to cases 
v-here the rate of population growth varies between 3*̂ 0 and o. In terms of calendar time, a change of 
this magnitude may reflect decades or centuries. Additionally, the specific cases where the changes in

I .\n s lc y  J. C oalc and Paul D em cn y, Regional M odel L ife  Tables and Stable Populations (Princeton, 1966).
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the saving rate are highest in Table 2 are typically ‘implausible’ situations; for example, the ‘developed 
country’ weights employing a high-mortality assumption. Finally, recall that the experiments in Table 2 
reflect partial-equilibrium relationships. A c tu a l changes in the saving rate depend on many factors, 
some moving in the opposite direction to the trends found in Table 2.

Even with these several qualifications, however, it is notable that the changes in the saving rate are, 
in some instances, large. Demographic factors, and, in particular, changes in the age distribution, may 
constitute an important determinant of the economy-wide saving rate, and through this influence, may 
exercise a quantitatively significant impact on the rate of economic growth.

T a b l e  2. I llu stra tio n s o f the ‘ e ffec tiv e ' sav in g -ra te  im pact o f the dependent popu lation  f o r  two a ltern ative  
cohort-specific d issav ing  effects, an d  f o r  three stab le  populations.

Dependency rate ( % )  
(0 - 1 4 , 65 +  )

Dependent population 
in  65 -t age group

(%)
Dependency-rate

index
(r(o ) = ioo)

‘E ffective’ dependency rates 
for alternative weights! 

index (r (o )=  too)

i d r* T o ta l population L D C D C
( I ) (2) ( 3 ) (4 ) (5 )

f - i: 1 Level J {high mortality)
0-00 40-13 5 -23 loo-o lOO-O lOO-O

, i O’OI 44 - 8 2 2-90 I I I -7 105-1 119-4
! 0-02 50-62 1-56 126-1 I I I - 3 143-7

• 1 0-03 56-24 0-82 140-1 123-7 178-5
= i Level 12 (medium mortality)
f 0-00 34-01 20-00 loo-o lOO-O lOO-O
5 j o-oi 38-08 13-50 I I 2-0 91-4 II5 -5

I ' i 0'02 4 3 - 0 0 7-51 126-4 89-2 129-0
i  > 
( d
‘ 1

0*03 48-50 4-08 142-6 91-5 I 5 3 -I
Level 24 (loco mortality)

0-00 3 5 - 94 44-38 100-0 lOO-O lOO-O
1 O-OI 37-50 29-07 104-3 8 3 5 106-6

.-i 0-02 40-83 17-39 1 1 3 - 5 75-6 118-7
i 0-03 45-40 9-78 126-3 73-6 137-5

s o u r c e : Coale and Dem eny, 1966, p .122. j

*r = intrinsic rate of population growth. j
!  T h e  average saving rates in Columns 4 and 5 were computed as follows. Fo r each o f the two sets of weights in j 

Tab le i  ( L D C ,  D C ), there is a corresponding set o f mean values for the variables attached to the estimated a, P, 
and y parameters in L e f f ’s equations. (T h e  mean values o f these variables were provided for me by N . Le ff.) The 
equations for S j Y  were next solved for the alternative dependency-rate proportions, 0-14 and 65 corresponding 
to the indicated stable population growth rates. T h is  yielded values of S / Y  corresponding to alternative dependency 
rates. T h e  S j Y ’s were then computed as an index w ith  SIY m̂  =  100.

The A m erican  Dependency R a te  an d  the ‘E ffective’ Im pact on S av in g  

While the stable population framework illustrates well the general properties of the saving-rate - 
dependency-rate connections considered in this paper, an equally relevant application of the model 
relates to specific populations. In this section we shall examine the course of the American dependency 
rate, and inquire whether variations in this statistic have acted as a contributing or an inhibiting factor 
to rates of saving. Recall that high-birth-rate countries, the developing countries of to-day being a case 
in point, are characterized by high dependency ratios; these, in turn, are frequently considered as one 
of the constraints on economic growth.^® Since early American development was also characterized by

Charles P. K indlebcrger, Economic Dct'clopmcnt (N ew  York, I 965)_, Chaps. 6, 15; Benjam in Higgins^ Economic 
Development (N ew  York,. 1959), pp. 17- 19.
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jed'l high birth rates and a very young population, the question arises whether, historically, the decline in the 
e 2̂  dependency rate has acted as a contributing factor to American economic progress.

 ̂ The solid line in Fig. i displays an index of American dependency rates over the last century, 
together with rates projeaed up to the year 2020. (For simplicity, the dependency rate in Fig. i rep
resents a single index, ages 0 -14 ,6 5 + . While the measure (0-19, 65+ ) was also examined, it was found 
that the conclusions below are not sensitive to the particular measure employed.) The projections are 

ji  tbr a family size of 2-ii children. Larger family sizes would, of course, result in higher dependency 
rates.

r. With the exception of the post-war baby boom, there is a decline, over most of the period, in the 
I dependency rate and in the population’s youth. The underlying calculations reveal that this trend results 

'a both from a decline in the pre-working ages and a significant rise in the retirement cohort. The overall 
dependency ratio falls between six and nine percentage points while the reduction in the pre-working 

’4 cohort ranges between eleven and 15 percentage points. The decline in the overall dependency rate is 
P thus associated with a marked ‘compositional dfect’ in which the weight is shifted from the young to 
I the old. To the extent that the magnitude of the dependency effect differs between the young and the 

elderly -  a point developed at length hi the preceding section -  the analysis of the dependency rate must 
consider both the overall trend and the compositional effect associated with it.

The broken and dotted lines in Fig. i, which employ the LDC and the ‘developed country’ 
weights, respectively, display changes in the average saving rate due to alterations in the dependency

I  P O P U L A T IO N ,  T H E  D E P E N D E N C Y  R A T E  A N D  D E V E L O P M E N T  2 ^ ^  413
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ra tio . T h e y  re p re se n t tw o a lte rna tive  h 3TDotheses c a p tu rin g  th e  ‘effective’ d ep en d en cy  im p ac t on 
econom y-w ide ra te  o f  saving. T h e  critical im portance  o f  exam ining  th e  age-com positional changej 
tak ing  p lace w ith in  th e  aggregate  dep en d en cy  ra tio , as deve lopm en t takes p lace , is ap p aren t. Th3 
a lte rna tive  hypo theses on  th e  relative negative im p ac t o f  age-specific saving ra te s  reveal m ark ed  
ferences in th e  resu ltin g  series.

T h e  L D C  w eights (the  b ro k en  line) p re sen t a sto ry  consisten t w ith  th e  w id e ly -h y p o th esized  invenftf 
re la tio n sh ip  betw een  th e  d ep en d en cy  ra te  an d  th e  ra te  o f  saving. T h e  solid  an d  b roken  fines g e n e ra lP  
m ove in  opposite  d irec tions. F ro m  1870— 1940, saving ra tes increased  as th e  ‘b u rd e n  o f  dependency  
d im in ish ed . M oreover, sh o u ld  th e  econom y in  th e  n ex t decades m ove to w ard  zero po p u la tio n  g row tg  
th e  low er ra te  o f  dep en d en cy  w ould  re su lt in  a  significant rise  in  ± e  saving ra te  to  a level eq u a lled  oc 
once before in  th e  p e rio d  u n d e r  considera tion . E m ploy ing  a neo-classical in te rp re ta tio n  o f  A m eric 
econom ic g row th , one cou ld  conclude th a t th e  lo n g -te rm  red u c tio n  in  th e  b ir th  ra te , an d  its continue 
decline in  th e  fu tu re , rep re sen ts  a n o tab le  co n trib u tio n  to  th e  p ace  o f  A m erican  econom ic progress.

O r does it?  T u rn in g  to  th e  ‘effective’ d ep en d en cy -ra te  series em ploying  th e  ‘developed  co u n t 
w eights (the  d o tte d  fine), a d iffe ren t scenario  is revealed . O ver th e  p e rio d  1870- 1940, th e  red u c tio n ^ *  
th e  dep en d en cy  ra tio  w as associated  w ith  an  approx im ate ly  eq u a l decline in  th e  econom y-w ide  sav iiy  
ra te ;  econom ic g ro w th  w as th u s  inh ib itedhy  th is  age-d is tr ibu tiona l aspec t o f  lo n g -te rm  p o p u la tio n  growT^
As to  th e  fu tu re , w hile one m ig h t expect a rise in  th e  saving ra te  d u e  to  a red u c tio n  in  the  dependence"h
ra tio , th e  qu an tita tiv e  im p a a  o f  th is effect m ay  be  relatively  s lig h t; from  1970- 2020, th e  ‘effectivj:? 
dep en d en cy  ra te  is a lm ost flat.

A choice betw een  th e  com peting  hypo theses fo r th e  U n ite d  S tates is difficult. E ven  th o u g h  nintV 
te e n th -c e n tu ry  A m erica w as in  th e  process o f  early  industria liza tion  and  g row th , its incom e p e r  het’*' 
w as su b stan tia lly  above th e  level o f  th e  L D C ’s o f  to -day . O n th e  o th e r h an d , the  ‘developed  county^ 
w eigh ts w ou ld  rep re sen t an  excessively h igh  average incom e. O u r  best guess w ou ld  be  a se t o f  weighii; 
w h ich  re su lt in  a tre n d  som ew here  betw een  th e  tw o ‘effective’ d ep en d en cy -ra te  series p resen ted  i f  
F ig . I . F o r  th e  fu tu re , th e  ‘developed  co u n try ’ w eights ap p ea r m ost ap p ro p ria te . I f  th is  set o f  conjq '| 
tu res  w ere accep ted , th en  one cou ld  conc lude  th a t variations in  th e  d ep en d en cy  ra tio  have ex e rted  o i | |  
a sligh t im p ac t on th e  econom y-w ide ra te  o f  saving in  th e  U .S . H isto rically , say over th e  p e rio d  1873 
1940, an  average o f  th e  b ro k en  and  d o tted  lines w ou ld  re su lt in  a nearly  flat ‘effective’ sav ing -ra te  se n ®  
m oreover, a fte r 1970, a s im ila r find ing  is revealed. I t  is th u s q u ite  possib le  th a t even th o u g h  th e  U | |  
has h is to rica lly  experienced  a q u an tita tiv e ly  large secu lar decline  in  th e  ra te  o f  p o p u la tio n  g row th , 
positive or negative im p ac t o n  savings, i f  we focus on  th e  d ep en d en cy -ra te  effect, has been  sligh t. 
th e  d ep en d en cy -ra te  m o d e l, as com m only  fo rm u la ted , m ay  p ro v id e  a useful p ro x y  fo r sav in g -r^ | 
tren d s  in  th e  less developed  coun tries o f  to -d ay , its ro le in  in te rp re tin g  tren d s  in  th e  U n ite d  S ta tes a | |  
in  o th e r econom ically  advanced  econom ies m ay be lim ited  indeed . | f
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T h e  I m p a c t  o f  C h i l d r e n  o n  H o u s e h o l d  Saving: 
A g e  Effects V e r s u s  F a m i l y  Size

THOMAS J. ESPENSHADE

In a recent paper in this journal,* Allen Kelley argued that the relation between the dependency 
burden and the aggregate savings rate is potentially ambiguous, not only in magnitude but also 
in direction, and that given aUernaiive sets of plausible assumptions, the impact of children on 
household savings behaviour could be positive, negative, or non-existent. If Kelley is correct, 
then the true nature of the dependency rate-savings rate relation cannot be determined on the 
basis of theoretical considerations, but must be resolved empirically. Kelley contends that further 
tests of this relation are needed at the household level, and adduces the speculation that whatever 
the resulting findings, they might be specific to the particular stage of economic development in 
question.

In another place, Kelley presents the results of one micro-investigation.̂  It is based upon an 
1889 sample, conducted in ten states of the United States, of the incomes, expenditures, and 
savings of 1,956 households whose heads were employed in either the iron, coal, or steel industry. 
In this study, Kelley allows for both direct and indirect effects of children on household savings 
rales. Holding the level of income constant, he finds family size to be negatively related to the 
household savings rate. A second equation, however, shows that the presence of children exerts 
a positive influence on family income and thus that, in this indirect way, children lend to increase 
household savings rates. Combining the direct and indirect impact, Kelley finds that the addition 
of the first child to the family has no appreciable effect on savings rates, that the addition of the 
second causes a notable increase, and that the marginal effect on savings rates of subsequent 
children is negative. These results, using as a control the mean income of the total renter sample, 
are presented in the upper portion of Table 1.

T able 1. Impact of family size on household savings rates
Household savings rates (per cent)

Number of Children
Source 0 1 2 3 4 5 6-1-

Kelley's calculations*Direct effect 7-91 7-91 7-91 3-75 021 -4-13 -5 55Indirect effect 0-00 0-00 3-82 3 19 290 5-78 8 20Total 7*91 7-91 11-73 694 3 11 1-65 2-65Author's recomputations using all least-squaresestimatesiDirect effect 8-20 817 609 4-23 0-49 -3-85 -526Indirect effect 0-00 1-55 3-83 3-21 2-92 5-81 8-24Total 820 9-72 9-92 7-44 3-41 1-96 298
* Table 2, p. 26, in Allen C. Kelley, ‘Demographic Changes and American Economic Development: Past. Present, and Future’, loc. cii. in footnote 2.t Ibid., Table 1, p. 25.
‘ Alien C. Kelley, ‘Population Growth, the Dependency Rate, and the Pace of Economic Development', Popu~ lafion Studies. November 1973, 27, 3. pp- 405-414. ̂Allen C. Kelley, ‘Demographic Changes and American Economic Development: Past, Present, and Future*, in Commission on Population Growth and the American Future, Research Reports, Volume II, Economic Aspects of Population Change (Washington. D.C., 1972), pp. 9-44.

123

Population Studies, 29, 1. Printed in Great Britain



124 THOMAS J. ESPENSHADE
Upon doser examination, Keüey’s results appear to turn on somewhat arbitrary methods of 

computation. To derive (he magnitudes in Table I, Kclicy assigned a value of zero to those 
coefficients which were not significantly different from zero in the original equations.̂  If, instead, 
he had retained the coefficients as estimated, his conclusions would have been dramalicaUy 
altered (compare the lower half of Table 1). In this case, it is the first child which exerts a positive 
impact on savings rates, whereas the addition of a second child has hardly any cfTect. Despite these 
differences, the general impression which emerges from Table 1 is that based on Kelley’s 1889 
sample, additional children exert a fairly sizeable and non-Uncar influence on household savings 
rates ; the addition of the first or second child causes savings rates to increase, whereas subsequent 
birth orders result in declines.

EVIDENCE FROM THE 1960-1961 CONSUMER EXPENDITURE SURVEY
The 1960 -1961 Survey of Consumer Expenditures conducted by the U.S. Bureau of Labor 
Statistics constitutes another rich data source for analysing the impact of children on household 
savings behaviour, In contrast to the sample Kelley uses, the 1960-1961 CES is a national sample 
of families at all levels of income and has the additional advantage of including the ages of children 
as well as their number. The following equation was estimated from 3,888 urban consumer units 
which were either of the hu$band-wife*with-own-children type where all children were under age 
18 or of the husband-wire-with-no-others-present type where the age of the head did not exceed 
45 years. Using household annual net savings (S) as the dependent variable,* wc obtained. ’

-5-3143 + 0-2574 K+0-0720 /--2-1952 +0-1131
(1-6078) (0 1180) (0-8458) (0-8440) (0-0031)
+ 0-0141 /'̂ + 0-3304 = 0-539
(0 0814) (0-1506)

(1)

where Y equals annual income after tax, /"equals fami}y size inclusive of the parents, and is a 
proxy for the age of the children.̂  The standard errors of the estimated coefficients arc shown in 
parentheses.

inspection of Equation (1) reveals that income exerts a positive and statistically significanf 
impact on household saving. In contrast to Kelley’s finding, however, the family size variable has 
no significant effect on savings in cither its linear or in its squared form. The corresponding (• 
ratios leave little doubt about this conclusion. The new and interesting discovery which emerges 
from an analysis of the 1960-1961 CES data is that although family size has no effect on house
hold saving, the age of the children does. Both the coefficients on A and on are statistically 
significant at the five percent level. Moreover, the direction and magnitude of the impact on 
household saving depends upon the average ages of the children. Calculating the partial derivative 
of savings (5‘) with respect to age of the children (A) in Equation (1), we have

dS 
dA ' -2-1952 + 0-6608 A. (2)

 ̂The coefficients in question are those of C\, C\, and /tj in Equation I and that of C, in Equation 2, See Allen C. Kelley, ‘Demographic Changes and American Economic Dcvciopmcm; East, Present, and Huture’, he. cif. in footnote 2. Table I, p . 25. It is not unusual to drop from regressions those variables which arc not statistically significant, but it is customary practice then to re-estimate the equations with the insignificant variables omitted. The fact that the insHfnificant variables in this case are components of dummy variables greatly enhances the difficulties of re-estimation.‘ Annual net savings are defined as the net change in household assets minus liabilities during the year. ̂Savings were measured in hundreds of dollars and income in thousands of dollars. The variable /i was such that .4 * 0 if there were no children, >4 =« I if the oldest child was under six. A = 2 if the oldest child was six to eleven and the youngest was under six, ̂  = 3 if all children were six to eleven or if the oldest was twelve to seventeen and the youngest was under six. A 4 if the oldest child was twelve to seventeen and the youngest was six to eleven, and A  ̂ 5 if all children were twelve to seventeen.



Thus, for values of -4 < 3 32. an increase in ihe mean age of children causes a reduction in house
hold savings, whereas increases iri this age for values of.4 >3-32 augment household saving. In 
terms of the scheme wc are using here, a value of 4 = 3'32 corrcbponds to an average age of 
children of about 9*5 years. In other words, children have the greaie.si po.siiive inipact on family 
savings when they arc nearing the completion of high school. One possible interpretation of this 
interesting finding is that parents at this lime are beginning to anticipate the costs of a college 
education and aitcnipting to save accordingly. This conjecture would appear to be corroborated 
by Turchi's finding that only when children roach high school age docs their presence exert a 
positive influence on the mother's market work. Turchi interpreted this ciTcct ‘perhaps as a res
ponse to the approaching onset of college.’*

Possibly, an alternative interpretation of these results is that they reflect an increase in the 
proportion of parents who are .saving for their children's educaiioti, and not necessarily an increase 
in the amount saved by individual families. This pattern of behaviour was in fact detected by a 
University of Michigan team who found that of those parents who had children in college between 
1955 and I960 and who had specifically set aside money for their children's education, eleven 
per cent had begun saving twenty years or more before the children went to college, 24 per cent 
had begun saving 15 (o 19 years in advance. 26 per cent between ten and 14 years, 17 per cent 
between five and nine years, and 22 per cent had begun saving less than live years in advance.’ 
The Michigan study, unfortunately, does not examine the amount saved by individual families 
and bow ibis varies with the age of the children.

Kelley has emphasized that the impact of children on household saving behaviour could 
plausibly depend upon the level of economic development. This hypothesis would appear to be 
supported by a comparison of some of the available evidence. Using data from 1889, Kelley found 
that family size had a pronounced effect on family savings rates; this eflcct was positive for the first 
or second child but became negative with the addition of third and subsequent children. The 
evidence from the 1960-1961 Consumer Expenditure Survey suggests, however, that by (he time 
the United States had achieved a substantially higher level of living, family size had ceased to 
have much influence. Eizenga’s study* fits neatly into this pattern ; using data from an intermediate 
period, he obtains an intermediate result. His analysis of the 1950 U.S. Consumer Expenditure 
Survey data shows that the impact of children on family saving is relatively slight, especially for 
children beyond the first.’ The lenlalivc hypothesis which is suggested by this comparaiive evi
dence, (herefore, is that the importance of family size per se as a determinant of household saving 
behaviour diminishes as a society reaches higher stages of economic and social dcvclopmenl, 
although other aspects of the presence of children (for exantple, their ages) may affect savings 
rates.

The purpose of these comments has been threefold : (1) to point out that Kelley’s assessment 
of the effect of family size on household savings rales is sensitive to his manipulation of the original 
equations and is altered when more conventional procedures arc followed, (2) to argue that in 
modern American society the savings behaviour of families may be lied more to the ages of the 
children than to their number, and (3) to provide some comparative evidence which tends to 
substantiate Kelley’s conjecture that the way and extent to which children influence household 
savings patterns depends upon the underlying level of economic development.

THE IMPACT OF CHILDREN ON HOUSEHOLD SAVING 1’5

® Boone A. Turchi, ‘The Cost of Child-Rearing: Elements of a Socioeconomic Model of Fertility', Paper presented at the annual meeting of the Population Association of America, Toronto, Ontario. April 13-15,19̂2. p. 20, ’ John B. Lansing. Thomas Lorimer. and Chikashl Moriguchi, //ok> People Pay For College (Survey Research Center. Institute for Social Research, The University of Michigan, September I960), p 43.■ VV. Eizenga, Demographic Factors and Savings (Amsterdam; North-Holland Publishing Company, 1961).’ Interpreting a family of size two as a childless couple, etc. and using a figure of $4,000 to approximate the mean income after tax for the sample, we have the following savings rates implied by Eizenga’s data r for childless couples, 4-24 per cent: for one-child families, 0 04 per cent; for two<hild families, 042 per cent; for tliree-chiid families, - 0-36 per cent; and for couples with four or more children -1'58 per cent.
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P r o j e c t e d  C o n s u m p t i o n  P a t t e r n s  f o r  a  S t a t i o n a r y  P o p u l a t i o n

D O N A L D  E I L E N S T I N E  A N D  J A x \ i E S  P .  C U N N I N G H A M
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I .  IN T R O D U C T IO N
R e c e n tly  e co n o m is ts  h av e  d e m o n s tra te d  a re n e w e d  in te r e s t  in  th e  p o p u la t io n  p ro b le m s  o f  a m a tu re  
so c ie ty . T h is  rev iva l o f  in te re s t  h a s  b e e n  sp a rk e d  b y  th e  g e n e ra l re c o g n itio n  o f  th e  re la tio n sh ip  
b e tw e e n  p o p u la t io n  g ro w th  a n d  e n v iro n m e n ta l p ro b le m s  a n d  h a s  le d  to  g en e ra l accep tan ce  o f  th e  
p ro p o s it io n  th a t  ‘ a  z e ro  ra te  o f  p o p u la t io n  g ro w th  is th e  o n ly  e q u il ib r iu m  ra te  th a t  can  b e  
s u s t a in e d ’.  ̂ C o n se q u e n tly  th e  l i te r a tu re  p ro d u c e d  d u r in g  th e  d is c ip lin e ’s la s t p e r io d  o f  s im ila r  
c o n c e rn , a  p e r io d  ru n n in g  fro m  th e  la te  1920’s th r o u g h  th e  1940’s , n e e d s  re -e x a m in a tio n .^  A t th a t  
t im e  e c o n o m is ts  w e re  p r im a r i ly  o c c u p ie d  w ith  th e  im p lic a tio n s  o f  a d e c lin in g  ra te  o f  p o p u la t io n  
g ro w th  a n d  m o s t a n tic ip a te d  th e  a rr iv a l o f  a s ta t io n a ry  p o p u la t io n  w ith in  th e  fo reseeab le  fu tu re .
F o r  m o s t o f  th e  e c o n o m is ts  o f  th is  e a r l ie r  p e r io d  th e  o n se t o f  a  s ta t io n a ry  o r  d e c lin in g  p o p u la t io n  
w as f r a u g h t w ith  d a n g e rs  fo r m a tu re  c a p ita lism .

T h e  l i te r a tu re  o f  th is  p e r io d , in c lu d in g  th e  c la ss ic  P re s id e n tia l  A d d re s s  b y  A lv in  H a n se n  b e fo re  
th e  A m e ric a n  E c o n o m ic  A sso c ia tio n , c o n ta in s  a n u m b e r  o f  su g g e s tio n s  a b o u t th e  p ro b a b le  im p a c t 
o f  z e ro  p o p u la t io n  g ro w th  o n  th e  p e rc e n ta g e  o f  in c o m e  sa v e d  a n d  o n  p a t te rn s  o f  c o n su m p tio n . 
W h e th e r  th e  is su es  a re  a p p ro a c h e d  fro m  th e  m a c ro -e c o n o m ic  o r  th e  m ic ro -e c o n o m ic  p e rsp e c tiv e s , 
c o n s u m e r  b e h a v io u r  o ccu p ie s  th e  p r im a ry  p lace . I f  a  s ta t io n a ry  p o p u la t io n  is to  d isp lay  s ig n ifican tly  
d if fe re n t c o n fig u ra tio n s  i t  m u s t  m e a n  th a t  c o n su m e r  b e h a v io u r , in  th e  ag g re g a te , is d if fe re n t in  th e  
tw o  so c ie tie s . L io n e l R o b b in s  a n d  G . C . B illin g  w ro te  e a rly  a r tic le s  th a t  su g g e s te d , in  th e  case  o f  
B illin g  q u ite  s tro n g ly , th a t  a  s ta t io n a ry  p o p u la t io n  w ith  a  la rg e r  p ro p o r t io n  o f  o ld e r  p e o p le  w o u ld  
e x h ib i t  a  s ig n ific an tly  d if fe re n t p a t t e r n  o f  c o n s u m p tio n  fro m  a  g ro w in g  p o p u la tio n .^  H a n se n  
w as  e v en  m o re  e x p lic it o n  th is  p o in t .  H e  s ta te d  t h a t  ‘ . . . th e  r a te  o f  p o p u la t io n  g ro w th  m u s t  
n e c e ss a rily  p la y  a n  im p o r ta n t  ro le  in  d e te rm in in g  th e  c h a ra c te r  o f  th e  o u tp u t ;  in  o th e r  w o rd s , 
th e  c o m p o s it io n  o f  th e  flow  o f  fina l g o o d s ’.  ̂H a n s e n  w e n t o n  to  a rg u e  th a t  ‘ . . . a  sh if t  f ro m  a  ra p id ly  
g ro w in g  to  a  s ta tio n a ry  o r  d e c lin in g  p o p u la t io n  m a y  so  a lte r  th e  c o m p o s it io n  o f  th e  fina l flow  o f  
c o n s u m p tio n  goo d s th a t  th e  ra t io  o f  c a p ita l to  o u tp u t  as a w h o le  w ill te n d  to  d e c lin e ’.® A  la te r  a r tic le  
b y  A . R . S w eezy  c o n ta in e d  s im ila r  argum ents.®

I n  m e th o d o lo g ic a l te rm s  th e  e a r l ie r  d is c u ss io n  o f  th e  im p a c t o f  a  s ta t io n a ry  p o p u la t io n  u p o n  th e  
e c o n o m y  seem s so m e w h a t fa r  re m o v e d  f ro m  w h a t w o u ld  a p p e a r  to  b e  a re a so n a b le  a p p ro a c h  to  th e  
sa m e  q u e s t io n s  to -d a y . T h o u g h  th e  im p a c t o f  z e ro  p o p u la t io n  g ro w th  u p o n  th e  eco n o m y  w o u ld  
a p p e a r  to  d e m a n d  sy s te m a tic  s ta tis t ic a l  in v e s tig a tio n  th e  e a r l ie r  li te r a tu re  is s tra n g e ly  n o n -  
q u a n ti ta t iv e . I n  p lace  o f  sy s te m a tic  s ta tis t ic a l  in fo rm a tio n  o n e  f in d s  g u esse s  a n d  sp e c u la tio n . S o m e  
o f  th e  g u esse s  w e re  re p e a te d  su ffic ien tly  o f te n  so  th a t  th e y  v ir tu a lly  b e c a m e  e n sh r in e d  in  th e

 ̂ G le n  G . C a in , ‘ Issues in  the econom ics o f a population p o licy  for the U n ited  States’, American Economic Review,
61 (Ju n e  1971), p. 409.

■  V in c e n t T a rascio , ‘ K e y n e s on the sources of econom ic grow th’ , Journal o f Economic History, 31  (June 1971), 
pp. 429-444.

’  L io n e l R o b b in s, ‘ Notes on some probable consequences o f the advent o f  a stationary population in  G reat B rita in ’ , 
Economica, 9 (A p ril 1929), pp. 71 -8 2 , and G . C . B illin g , ‘ Some econom ic effects o f a stationary population’. Economic 
Record, i i  (D ecem ber 1935), pp. 16 7-175 .

'  A lv in  H . H ansen, ‘E conom ic progress and declining population grow th’, reprinted in  Readings in Macroeconomics ^  
(H . G . M u e lle r, E d .) (N ew  Y o rk , 1966), p. 270.

’ Ibid.
'  A . R . Sweezy, ‘Population growth and investm ent op portunity’ , Quarterly Journal o f  Economics, 55 (N ovem ber 

D 40), pp. 64- 79.
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l i te r a tu re  o f  th e  p e r io d .’ O n e  se a rc h e s  in  v a in  fo r p re c ise  s ta tis tic a l e s t im a tio n  o f  th e  v a lu es  o f  the 
p a ra m e te r s  in v o lv ed  in  th e  im p a c t o f  a s ta tio n a ry  p o p u la t io n  u p o n  th e  econom y.®  T h e  ob jective 
o f  th is  p a p e r  is to  a t te m p t to  d e riv e  s ta tis tic a lly  th e  p a t te rn  o f  c o n su m p tio n  a sso c ia te d  w ith  a 
s ta tio n a ry ' p o p u la t io n  a n d  c o m p a re  i t  w ith  th a t  o f  a  so c ie ty  c h a ra c te r iz e d  b y  a  g ro w in g  p o p u la tio n . 
W h ile  th is  lin e  o f  in q u iry  w ill n o t reso lv e  all is su e s  a sso c ia te d  w ith  th e  im p a c t o f  th e  c e ssa tio n  of 
p o p u la t io n  g ro w th  u p o n  th e  eco n o m y  it s h o u ld  sh e d  so m e  lig h t o n  th e  e x te n t  o f  e c o n o m ic  a d ju s t
m e n ts  r e q u ire d , w e re  p o p u la t io n  g ro w th  to  cease.

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

T h e  f irs t ta s k  w as to  c o n s tru c t  a s ta t io n a ry  p o p u la t io n  e q u iv a le n t to  th e  rea l g ro w in g  p o p u la t io n  of 
th e  U n i te d  S ta te s  in  i 960. W h a t w as n e e d e d  w as th e  c o m p o s it io n  o f  s u c h  a p o p u la t io n  in  te rm s  of 
s p e n d in g  u n its .  T h e  age  s t ru c tu r e  o f  th e  s ta tio n a ry  p o p u la t io n  is re ad ily  available,®  b u t  a  review  
o f  th e  l i te r a tu re  fa ile d  to  d isco v e r a n y  p ro je c tio n s  o f  c o m p o s it io n  b y  fam ilie s  o r  h o u se h o ld s .

T a b le  i p re s e n ts  a  p la u s ib le  s t ru c tu r e  fo r  a  n o n -g ro w in g  p o p u la t io n , in d ic a tiv e  o f  th e  sh ifts  
to  b e  a n t ic ip a te d  in  age , n u m b e r , a n d  s ize  o f  h o u se h o ld s . I t  w as n e c e s s a iy  to  m ak e  m in o r  ad ju s tm en ts  
in  th e  d a ta  o n  th e  g ro w in g  p o p u la t io n  to  c o n fo rm  w ith  c o n su m p tio n  d a ta .

T A B L E  I . D istribution  of spending un its classified  by age of h ead  an d  s ize . Percentages -  grow ing and
s ta tio n a ry  population

Size o f spending u nit

Age o f head o f 
spending u nit

I 2 3 4 5 6
and over

U n d e r 25 o -s i
(0 -4 4 )

I '6 3
(1-88)

i-6o
(1-07)

0-87
(o-6o)

0-31
(0-21)

0-17
(O -II)

2 5 -3 4 0-89
(0-92)

2 -7 9
(7-36)

3 '6 4
(2-46)

4 -9 4
(3 -3 3 )

3 '3 7
(2-30)

2-86
( i ' 9 3 )

3 5 - 4 4 i'0 9
( i- o i)

3 0 6
(6-63)

3-65 
(2 '4 7 )

5 -4 7
(3-70)

4 'M
2-30)

4-66
( 1 -9 3 )

4 5 - 5 4 1-69
(1-66)

6-20
(9-27)

4-67
(3-17)

3-66
(2-48)

2-05
( i ' 3 9 )

2-25
( 1 -5 2 )

55-6 4 2 -4 9
(2-63)

7 -9 9
(6-86)

3-11
(3-80)

1-35
(1-66)

0-65
(o-8o)

0 -7 5
(0 -9 3 )

6 5 -74 2-8o
(2-91)

6-92
(7-72)

1-66
( I 'M )

0 '5 4
(0-36)

0-25
(0-17)

0-28
(0-19)

75 and over 1-64
(3-00)

2-58
(5-32)

0 -5 4
(0-42)

0 -i6
( o - i i )

0-07
(0-05)

0-07
(0-05)

N O T E  : Values for the stationary population are in  parentheses.

’  A n  exam ple o f this is K e y n e s’s estimate that one-half o f capital form ation for the p eriod 1S 60-1913 could be 
attributed to the im pact of p opulation growth. Joh n M aynard  K eyn e s, ‘ Some econom ic consequences o f a declining 
p o pu lation’. Eugenics Review, 29 (A p ril 1937), pp. 13-17- 

• One exception to this general indictm ent is the article by L e o n  G o ld e n b u rg , ‘ Savings in  a state w ith a stationary 
p opulation’. Quarterly Journal o f  Economics, 61 (N ovem ber 1964), pp 40 -6 5, w hich does attempt to derive statistically 
some estimates o f the im pact o f declining rates of population grow th upon the volum e o f savings However, this 
artilce was p u re ly  historical and was subjected to serious methodological criticism  b y  H . \V . A rn d t, ‘ Savings in a 
state w ith a stationary p opulation: com m ent’. Quarterly Journal o f Economics, 62 (A ugust 1948), pp. 623-628.

“ V ita l Statistics o f the United S tates: i960, Vol. I I ,  M ortality , Part A , W ashington, 1963, T a b le s 2 -7  (L ife  Tables).
Y 0 0
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T h e  p ro c e d u re  a n d  a s s u m p tio n s  e m p lo y e d  in  th e s e  ca lc u la tio n s  a re  o u tl in e d  b e lo w . T h e  
age  s t r u c tu r e  fo r  th e  g ro w in g  p o p u la t io n  is ta k e n  f ro m  th e  i 960 C en su s^“ a n d  fo r th e  s ta tio n a ry  
p o p u la t io n  f ro m  th e  life ta b le s .

A d justin g  the G row ing Population

(1 ) T h e  cen su s  r e p o r t  g ives h u s b a n d -w ife  fam ilie s , c o m p r is in g  so m e  88%  o f  th e  to ta l , b y  size  
a n d  age  o f  h e a d  in  te n -y e a r  categories.^^ T h is  c o n fo rm s  ex a c tly  w ith  th e  n e e d s  o f  th e  c o n su m p tio n  
d a ta . H o w e v e r , o th e r  k in d s  o f  fam ilie s  a re  sh o w n  b y  la rg e r  age  g ro u p s . I n  e a c h  su c h  in s ta n c e  th e  
p ro p o r t io n  o f  h u s b a n d -w ife  fam ilie s  in  th e  a p p ro p r ia te  te n -y e a r  g ro u p  w as u se d  to  d is t r ib u te  th e  
o th e r  fa m ilie s  w ith in  th e  la rg e r  g ro u p in g .

(2) F o r  h o u se h o ld s  o f  u n re la te d  in d iv id u a ls , d a ta  o n  p r im a ry  in d iv id u a ls , i.e . h e a d s  o f  h o u s e 
h o ld s , a n d  se c o n d a ry  in d iv id u a ls  b y  age  class a re  g iv en  in  th e  c e n s u s . T h e s e  w e re  a ss ig n e d  fro m  a

Poisson d istribu tion  w ith  m ean=
S e c o n d a ry  in d iv id u a ls

=  0-3048. T h is  im p lie s  th a t  th e  age  o f  th e
P r im a ry  in d iv id u a ls

h e a d  d o e s  n o t  a ffec t th e  p ro b a b il i ty  th a t  th e r e  a re  o th e r  in d iv id u a ls  h v in g  w ith  h im . T h e r e  se e m e d  
to  b e  n o  in fo rm a tio n  o n  w h ic h  to  b a se  a s ta te m e n t  o f  ag e -sp ec ific  p ro b a b il i t ie s  n e e d e d  to  c o m p u te  a 
s e p a ra te  d is tr ib u t io n  fo r  e a c h  age c lass.

C om puting the S ta t io n a ry  P opulation
(1 ) T h e  firs t s te p , e m b o d y in g  p e rh a p s  th e  m o s t e x tre m e  a s s u m p tio n , w as to  c o m p u te  th e  to ta l  

n u m b e r  o f  d e p e n d a n ts ,  e x c lu d in g  sp o u se s , fo r  e a c h  age class o f  h e a d s  o f  s p e n d in g  u n it s  in  th e  
s ta tio n a ry  p o p u la tio n . I t  w as a s s u m e d  th a t  th i s  n u m b e r  w o u ld  h a v e  th e  sam e  ra tio  to  th e  to ta l 
n u m b e r  o f  p e o p le  a g e d  less  th a n  20 y ea rs  in  th e  s ta t io n a ry  a n d  in  th e  g ro w in g  p o p u la tio n .

(2) T h e  d e p e n d a n ts  w e re  th e n  d is tr ib u te d  as fo l lo w s ;

(a )  F o r  e a c h  age  class in  th e  g ro w in g  p o p u la t io n  th e  n u m b e r  o f  d e p e n d a n ts  in  fa m ilie s  
o f  e a c h  s ize  w as e x p re s se d  as a p r o p o r t io n  o f  th e  to ta l  d e p e n d a n ts  o f  h e a d s  o f  sp e n d in g  
u n its  in  th e  age  c lass.

ib ) T h e  to ta ls  o f  d e p e n d a n ts  in  th e  s ta tio n a ry  p o p u la t io n  w e re  d is tr ib u te d  in  th e  sam e  
p ro p o r tio n s , a n d  th e  c o rre sp o n d in g  n u m b e r  o f  fam ily  u n i t s  in  e a c h  cell w as o b ta in e d  
b y  d iv is io n .

(3) I t  w as a s s u m e d  th a t  m a rr ia g e  ra te s  w o u ld  re m a in  u n c h a n g e d , i.e . th a t  th e  p ro p o r t io n  o f  
p e rs o n s  in  a  g iv en  age  c lass  fo rm in g  h u s b a n d -w ife  fam ilie s  w o u ld  b e  th e  sa m e  in  th e  s ta t io n a ry  as in  
th e  g ro w in g  p o p u la t io n . C o rre s p o n d in g  a s s u m p tio n s  w e re  m a d e  fo r  o th e r  c a te g o rie s . T h is  p ro p o r 
tio n  w as  th e n  m u l tip lie d  b y  th e  to ta l  n u m b e r  o f  p e rs o n s  in  e a c h  s ta t io n a ry  age  class to  o b ta in  th e  
to ta ls  fo r  n u m b e r s  o f  fam ilie s .

(4) F o r  e a c h  age  c lass , th e  s u m  o f  th e  cells o b ta in e d  in  (2) ab o v e  w as s u b s tra c te d  fro m  th e  to ta ls  
o b ta in e d  in  (3) to  y ie ld  th e  n u m b e r  o f  tw o -p e rs o n  fam ilie s .

(5) F o r  u n re la te d  h o u se h o ld s , th e  n u m b e r s  o f  p r im a ry  a n d  s e c o n d a ry  in d iv id u a ls  w e re  a d ju s te d  
to  th e  s ta tio n a ry  age  s t r u c tu r e  a n d  d is tr ib u te d  as fo r th e  g ro w in g  p o p u la t io n , u s in g  a P o is so n  
d is t r ib u t io n  w ith  m e a n —0-2706.

United States Census of Population: i 9 6 0 , Vol. I, Characteristics of the Population, Part I, Summary, Washington, 
' 964, Tables 155. Hereinafter this source is referred to as U .S. Census.

U .S. Census, Table 187.
U.S. Census, Table 181.
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A ggregate  C haracteristics o f the P opu lations

T h e  s ta tio n a ry  p o p u la t io n  c o n s t r u a e d  b y  th e  a u th o r s  w as w ith in  i  %  o f  th e  to ta l  n u m b e r of r  
in d iv id u a ls  in  th e  a c tu a l g ro w in g  p o p u la t io n s ^  G iv e n  th e  a p p ro x im a te  m e th o d s  o f  calculation^ it is 
fe l t th a t  th is  ag g reg a te  e r ro r  is  a c c e p ta b le .

A  s tr ik in g  fe a tu re  o f  th e  s ta tio n a ry ' p o p u la t io n , to  b e  d is c u s se d  la te r ,  is th e  c h a n g e  in  th e  total 
n u m b e r  o f  s p e n d in g  u n i t s ;  60,714,118 a g a in s t 53, 125,202 in  th e  g ro w in g  p o p u la t io n , a n  increase of 
14-3 % . T h is  is a  re f le c tio n  o f  a n  o ld e r  p o p u la t io n  a n d  th e  a s s u m e d  in v a r ia n c e  o f  p ro p en s itie s  to 
m a r ry , o r  o th e rw ise  fo rm  h o u se h o ld s .

I I I .  C O M P A R A T I V E  C O N S U M P T I O N  P A T T E R N S  
T h e  p re v io u s  s e c tio n  o f  th is  p a p e r  o u tl in e d  th e  d e m o g ra p h ic  im p a c t, in  te rm s  o f  sp e n d in g  u n its , of a 
s ta tio n a ry  p o p u la tio n . I n  o rd e r  to  d e riv e  c o n s u m p tio n  p a t te rn s  fo r  th e  tw o  p o p u la t io n s  i t  is necessary 
to  h av e  c o n su m p tio n  d a ta  fo r  sp e n d in g  u n i t s  c o r re sp o n d in g  to  th e  age  a n d  size  c la ssif ica tio n s o f  the 
d e m o g ra p h ic  d a ta . B y  re - a r ra n g in g  d a ta  c o n ta in e d  in  th e  S u rv e y  o f Consumer E xpenditures, zp6o-6i, 
i t  is p o ss ib le  to  s e c u re  s a m p le  d a ta  o rg a n iz e d  b y  s ize  o f  th e  s p e n d in g  u n i t  a n d  b y  th e  age o f  its  head.“ 
F ro m  th e  S u rv ey  d a ta  h a v e  b e e n  so  o b ta in e d  fo r  th e  fo llo w in g  c a te g o r ie s ;

M oney Incom e A fter T axes 
E xpend itu res fo r C u rre n t C onsum ption

Food , T o ta l
F ood  P rep a red  a t H om e 
F ood  A w ay F ro m  H om e 

Alcoholic Beverages 
T obacco  
H ousing , T o ta l 

S helter
R en ted  D w elling 
O w ned  D w elling  
O th e r  Shelter

F u e l, L ig h t, R efrigeration , W ater
H ouseho ld  O perations
H ouse F u rn ish in g s and  E q u ip m en t

C lothing, C lo th ing  M ateria ls , Services
Personal Care
M edical C are
R ecreation
R eading
E ducation
T  ransporta tion

A utom obile
O ther T rav e l an d  T ran sp o rta tio n  

O th e r E xpend itu res

“  This includes persons living in group quarters as well as those in households. The consumption Survey did not 
include these people, so they are not included in Table i. T he source for this category- is U.S. Census, Table i8l.

*‘A11 data on consumer behaviour utilized in this paper are taken from Survey of Consumer Expenditures, ip 6o-6 l, 
Consumer Expenditures and Income, Cross-Classification of Eamily Characteristics, Total United States, Urban and 
Rural ip 6o-6 i .  Supplement 2 to BLS Report 237-93 (USDA Report CES 30), Washington, June 1966, Tables 
I2a - I2g. Hereinafter this report is referred to as Survey.
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A ggregate  Consumption Changes

B y m u ltip ly in g  th e  p o p u la t io n  w e ig h ts  o f  T a b le  i  b y  th e  a p p ro p r ia te  w e ig h ts  fo r  th e  v a rio u s  
ite m s  o f  c o n s u m e r  e x p e n d itu re  a n d  a g g re g a tin g  th e  re s u lts  i t  is p o ss ib le  to  o b ta in  th e  w e ig h te d  v a lu e  
o f  th e  d if fe re n t c a te g o rie s  in  th e  o v era ll p a t t e r n  o f  c o n su m e r  e x p e n d itu re s  fo r  b o th  th e  s ta tio n a ry  a n d  
th e  g ro w in g  p o p u la t io n . B y  c o m p a r in g  th e  re s u lts  o f  th e s e  c o m p u ta tio n s  i t  is p o ss ib le  to  see  th e  
s h if ts  in  c o n s u m p tio n  p a t te rn s  c re a te d  b y  im p o s in g  o n  th e  i 960 c o n su m p tio n  p a t te rn s  a n  age  a n d  
s ize  d is tr ib u t io n  o f  sp e n d in g  u n it s ,  s u c h  as w o u ld  h av e  p re v a ile d  h a d  th e  U n ite d  S ta te s  a t  th a t  t im e  
h a d  a  s ta tio n a ry  p o p u la tio n .

F o r  th e  p u rp o s e s  o f  th i s  p a p e r  ‘ m o n e y  in co m e  a f te r  tax es  ’ is c o n s id e re d  as e q u iv a le n t to  th e  
e c o n o m is t’s c o n c e p t o f ‘d isp o sa b le  in c o m e ’, ‘ a n d  e x p e n d itu re  fo r c u r r e n t  c o n s u m p tio n ’ is c o n s id e re d  
as e q u iv a le n t to  ‘ c o n s u m p tio n  ’ in  n a tio n a l in co m e  a c c o u n tin g  ana ly s is . T h e  ra t io  o f  th e s e  tw o  
c a te g o rie s  is th e r e fo re  a s s u m e d  to  b e  th e  e q u iv a le n t o f  th e  av e rag e  p ro p e n s ity  to  co n su m e . T h e  
v a lu e s  fo r  th e  av e rag e  p ro p e n s ity  to  c o n su m e  fo r  th e  v a rio u s  a g e -s iz e  c la ss if ica tio n s  a re  g iv en  in  
T a b le  2 .

(■ j/

T a b l e  2 . E xpenditures fo r  curren t consumption ¡m oney income a f te r  taxes. Percentages

Size o f spending u nit

Age o f head o f 
spending unit

I 2 3 4 5 6
and over

U n d e r 25 9 7 -4 3 100-38 105-39 102*21 99-37 102-59

2 5 -3 4 88-94 93-69 94-36 94-84 96-41 99-87

3 5 - 4 4 9 2 0 6 87-79 94-09 90*20 93-90 94-28

4 5 - 5 4 87-56 85-56 86-46 90-83 90‘ 12 9 3 -3 4

55-6 4 84-79 83-50 88-31 88-54 88-62 89-24

6 5 -74 92-63 86-34 82-35 97-23 82-99 85-23

75  and over 95-89 94-44 70-74 92-89 84-63 103-93

M u ltip ly in g  T a b le  i  b y  T a b le  2 y ie ld s  th e  fo llo w in g  re s u lts . T h e  av e rag e  p ro p e n s i ty  to  c o n su m e  
fo r th e  g ro w in g  p o p u la t io n  o f  i 960 is 0-908. T h e  av e rag e  p ro p e n s i ty  to  c o n su m e  fo r  th e  a s s u m e d  
s ta tio n a ry ' p o p u la t io n  is 0-905. T h e  a b so lu te  d if fe ren ce  is  th e re fo re  o n ly  0-3 %  a n d  w h e n  i t  is 
re m e m b e re d  th a t  th e  c o n s u m p tio n  p e rc e n ta g e s  a re  d e r iv e d  f ro m  sa m p le  d a ta  i t  is  o b v io u s  th a t  th e  
im p a c t o f  th e  s ta tio n a ry  p o p u la t io n  o n  ag g re g a te  c o n s u m p tio n  is n o t  s ig n ific an t. T h e  m a c ro -  
e c o n o m ic  a n a ly s is  th e re fo re  rev ea ls  n o  s ig n ific an t im p a c t o n  th e  ec o n o m y , th r o u g h  th e  m e d iu m  
o f  th e  p e rc e n ta g e  o f  d isp o sa b le  in c o m e  u ti l iz e d  fo r  c u r r e n t  c o n s u m p tio n  e x p e n d itu re s , b y  th e  a rr iv a l 
o f  a  s ta t io n a ry  p o p u la tio n .

S ec to ra l S h if ts  in  Consumption
I t  w o u ld  b e  p o ss ib le  fo r  th e  m a c ro -e c o n o m ic  v a ria b le  to  sh o w  n o  s ig n if ic a n t v a r ia tio n  a n d  s t il l 

h av e  s ig n if ic a n t se c to ra l sh if ts  re v e a le d  b y  a  m o re  d isa g g re g a te d  an a ly s is . C o m p u ta tio n s  id e n tic a l 
to  th o s e  d e sc r ib e d  ab o v e  fo r  ag g re g a te  c o n su m e r  e x p e n d itu re  w e re  c a rr ie d  o u t  fo r  th e  23 c a te g o rie s  
o f  c o n s u m e r  e x p e n d itu re  l i s te d  ea rlie r . T h e  re s u lts  o f  th e s e  c o m p u ta tio n s  a re  sh o w n  in  T a b le  3 . 
O f  th e  23 c a te g o rie s  an a ly sed  sLx sh o w e d  n o  s h if t  a t  a ll, e ig h t a  s h i f t  o f  o - i ,  tw o  a s h if t  o f  0-2, tw o  a 
sh if t  o f  0-3, fo u r  a sh if t  o f  0-4, o n e  a  sh if t  o f  0-6, a n d  o n e  a  sh if t  o f  0-7 .

>3
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T h e  la rg e s t sh if t  in  a b so lu te  te rm s  is 0-7 in  ‘ to ta l h o u s in g ’ a n d  th e  se c o n d  la rg e s t sh ift in 

a b s o lu te  te rm s  co m es in  ‘ r e n te d  d w e llin g ’ (o-6). I n  re la tiv e  te r m s  th e  la rg e s t sh if t  is in  ex p en d itu re  
o n  e d u c a t io n  w h ic h  d ec lin es  o - i o n  a n  in itia l v a lu e  o f  0-9, a  s h i f t  o f  a p p ro x im a te ly  11% . T h e  second 
la rg e s t  re la tiv e  sh if t  is in  ‘ r e n te d  d w e llin g  ’ w h ic h  in c re a se d  b y  s l ig h t ly  m o re  th a n  10%  on  a base 
v a lu e  o f  5-8. T h e  n e x t la rg e s t c a te g o ry  o f  s h i f ts  o c c u rre d  in  m e d ic a l c a re , w h ic h  in c re a se d  in  relative 
te r m s  b y  a b o u t 4 % , a n d  in  c lo th in g , c lo th in g  m a te r ia ls , a n d  se rv ic e s , w h ic h  d e c re a se d  b y  ab o u t the 
s a m e  a m o u n t.

J u s t  as th e  m a c ro -e c o n o m ic  p e rs p e c tiv e  re v e a le d  n o  d ra m a tic  ch an g es  in  th e  p a tte rn s  of 
c o n s u m e r  b e h a v io u r , fo llo w in g  th e  o n se t o f  a  s ta t io n a ry  p o p u la t io n  so  th e  m o re  d isaggregated  
c o m p u ta tio n s  d isp la y e d  in  T a b le  3 rev ea l w h a t m a y  b e  c o n s id e re d  m in im a l s e c to ra l ch an g es  in  the 
p a t t e r n  o f  c o n su m e r  b e h a v io u r . T h e  a rr iv a l o f  a  s ta t io n a ry  p o p u la t io n  w o u ld  a p p a re n tly  n o t m ean 
d ra m a tic  sh if ts  in  th e  e co n o m y  a n d  i t  c e r ta in ly  w o u ld  n o t  m e a n  th a t  th e r e  w o u ld  b e  a dram atic 
s h i f t  aw ay  fro m  goo d s re q u ir in g  re la tiv e ly  la rg e  c a p ita l in p u ts .

T able 3. Consumer expenditures by catego ry . P ercentages

Food, T o ta l 24-5 (24-2)
Food Prepared at H om e 19-6 (19-2)
Food Aw ay F ro m  H om e 4 -9  ( 5 -0 )

Tob acco 1-8 (1-8)
A lcoh olic  Beverages 1-6 (1-6)
H ousing, T o ta l 29-6 (30-3)

Shelter 13 -5  (13-9)
R ented D w ellin g 5-8 (6 -4 )
O w ned D w ellin g 6 -9 (6-8)
O ther Shelter 0 '7 (0 -7 )

F u e l, L ig h t, Refrigeration, W ater 5 -r ( 5 -2 )
H ousehold Operations 5-8 (6-0)
H ouse F u rn ish in g s and E q u ip m en t 5 -2  ( 5 -2 )

C loth ing , C loth ing  M ateria ls, Services 9 -8  (9 -4 )
Personal Care 2-9 (2-8)
M e d ical Care 7 -0  (7 -3 )
Recreation 3 -8  ( 3 -7 )
R eading 0 -9  (0 -9 )
Education 0-9 (0-8)
Transportation 15-0 (14-9)

Autom obile 1 3 - 4  (13-2)
O ther T ra v e l and T ransportation 1-6 ( i- 7 )

O ther Expenditures 2-2 (2-2)

T o ta l loo-o (99-9)

r

N O T E ; Values for the stationary population in parentheses.

IV .  R A T I O N A L I Z I N G  T H E  R E S U L T S
T h e  re s u lts  p re s e n te d  in  th e  p re v io u s  s e c t io n  a re  a t  v a ria n c e  w ith  m o s t o f  th e  l i te r a tu re  previously 
p re s e n te d  b y  ec o n o m is ts  o n  th i s  q u e s t io n . I t  is p e rh a p s  d e s ira b le  to  p ro v id e  a n  e x p la n a tio n  fo r these 
u n e x p e c te d  re s u lts . F o r tu n a te ly , s im p le  lin e a r  re g re s s io n  a n a ly s is  p ro v id e s  a t  le a s t a  p a r t ia l answer.

T h e  re g re ss io n  re s u lts  a re  p re s e n te d  in  T a b le s  4 a n d  5 . T h e  f i r s t  c o lu m n , S X ;  tri£iy b e  ta k e n  as a 
m e a s u re  o f  th e  im p o rta n c e  o f  th e  p a r t ic u la r  c a te g o ry  o f  c o n s u m e r  e x p e n d itu re  in  to ta l  expend itu re . 
T h e  se c o n d  c o lu m n , m e a su re s  th e  re s p o n s iv e n e s s  o f  th e  p a r t ic u la r  c a te g o ry  o f  consum er 
e x p e n d itu re  to  th e  age  o f  th e  h e a d  o f  th e  s p e n d in g  u n i t  a n d  th e  s ize  o f  th e  s p e n d in g  u n i t  respectively. 
T h e  th i r d  c o lu m n , m e a s u re s  th e  re s p o n s iv e n e s s  o f  th e  c a te g o ry  o f  c o n su m e r  expenditu re



C O N S U M P T I O N  P A T T E R N S  F O R  A  S T A T IO N A R Y  P O P U L A T I O N  

T a b l e  4 . Regression resu lts. P ercentage consumer expenditures by c a tego ry jage

Category XX 16 Id>IZX

Other Expenditures 0*125 0-016 0-128
Fuel, Light, Refrigeration, Water 0-297 0-035 0-118
Other Shelter 0-036 0-004 0*111
Medical Care 0-427 0-046 0-108
Owned Dwelling 0-349 0*021 0-060
F(X)d Prepared at Home 1-193 0066 0-055
Reading 0-053 0*002 0-038
Food, Total 1-515 0*051 0034
Personal Care 0-174 0*003 0*017
Household Operations 0-329 - 0*003 — 0*009
Other Travel and Transportation 0-098 —o-ooi — 0*010
Clothing, Clothing Materials, Services 0-617 — 0*007 — 0*011
Housing, Total 1-678 — 0*021 —0013
Education 0-061 - 0*001 — o-oi6
Shelter 0-771 -0033 - 0-043
Tobacco O'lIO — 0*005 - 0-045
Automobile 0-8II - 0-039 — 0-048
Transportation 0*902 - 0-054 — 0-060
Food Away From Home 0-319 — 0*021 — 0-066
House Furnishings and Equipment 0-283 — 0*020 — 0*071
Alcoholic Beverages 0-094 - 0-008 - 0-085
Recreation 0-228 - 0*023 — o-roi
Rented Dwelling 0-389 - 0-059 — 0*152

T a b l e  5 . Regression resu lts. P ercen tage  consumer expenditures by catego ry  ¡s ize

Category ZX Zb ZbjZX

Education 0073 0*009 0*123
Food Prepared at Home 1-396 0*141 0*101
Clothing, Clothing Materials, Services 0*720 0-061 0-085
Food, Total 1-768 0-087 0*049
Tobacco 0*130 0*004 0*031
Automobile 0-948 0-026 0*027
Recreation 0-269 0*007 0-026
Personal Care 0*203 0*004 0020
Fuel, Light, Refrigeration, Water 0-358 0-005 0*014
Transportation 1-065 0*004 0*004
Medical Care 0-499 - 0*003 — o-oo6
Owned Dwelling 0*404 — 0*004 — 0*010
House Furnishings and Equipment 0-331 — 0-006 — 0-018
Other Expenditures 0-145 — 0*003 — 0*021
Other Shelter 0-043 - 0*001 — 0*023
Reading 0-063 — 0*005 — 0-080
Household Operations 0-385 - 0*031 — 0-081
Housing, Total 1-956 — 0-165 — 0-084
Shelter 0*901 — 0*122 - 0-135
Food Away From Home 0-379 - 0-058 -0-153
Alcoholic Beverages O-III - 0*019 — 0*171
Other Travel and Transportation o-ii6 - 0-020 — 0*172
Rented Dwelling 0-455 - 0*120 - 0-264
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to  th e  a g e -s iz e  v a riab le s  in  re la tio n  to  th e  im p o rta n c e  o f  th e  i te m  in  th e  to ta l  p ack ag e  o f  consum er 
e x p e n d itu re .

T h e  im p o r ta n t  co n c lu s io n  to  b e  d ra w n  fro m  th e s e  tw o  ta b le s  is th a t  th e  age  a n d  size  variables 
a ffec t re la tiv e  c o n su m e r sp e n d in g  in  c o n tra d ic to ry  w ays. F o r  tw e lv e  o f  th e  23 c a te g o rie s  o f  consum er 
e x p e n d itu re  th e  im p a c t o f  ag e in g  a sso c ia te d  w ith  th e  s ta tio n a ry  p o p u la t io n  is o p p o s i te  to  th e  impact 
o f  th e  r e d u c t io n  in  th e  size  o f  th e  sp e n d in g  u n its .  T h e s e  tw e lv e  c a te g o rie s  a re ;  ‘ fo o d , to t a l ’ ; ‘ food 
p re p a r e d  a t  h o m e ’ ; ‘ fo o d  aw ay  fro m  h o m e ’ ; ‘ a lco h o lic  b e v e ra g e s ’ ; ‘ h o u s in g , to t a l ’ ; ‘she lte r’; 
‘ r e n te d  d w e llin g  ’ ; ‘ fue l, l ig h t,  re f r ig e ra tio n , w a te r  ’ ; ‘ h o u se h o ld  o p e ra tio n s  ’ ; ‘ h o u se  furnishings 
a n d  e q u ip m e n t’ ; ‘ p e rso n a l c a r e ’ ; a n d , ‘ o th e r  tra v e l a n d  t r a n s p o r ta t io n ’. T h e  tw e lv e  ca tego ries of 
c o n su m e r  e x p e n d itu re  d isp la y in g  o ffse ttin g  te n d e n c ie s  w ith  re g a rd  to  th e  age a n d  size  variables 
a c c o u n t fo r  527% o f  to ta l c o n su m e r  e x p e n d itu re  o f  th e  g ro w in g  p o p u la t io n  a n d  53-3 %  o f  consum er 
e x p e n d itu re  o f  th e  s ta tio n a ry  p o p u la tio n .

T h e r e  a re  o n ly  five ca te g o rie s  o f  c o n su m e r  e x p e n d it t t re  in  w h ic h  b o th  th e  age  a n d  s ize  shifts 
a sso c ia te d  w ith  th e  m o v e m e n t fro m  a g ro w in g  to  a s ta t io n a ry  p o p u la t io n  w o u ld  te n d  to  in c rease  the 
re la tiv e  im p o r ta n c e  o f  th is  i t e m  in  th e  ov e ra ll p a t te rn  o f  c o n s u m e r  b e h a v io u r . T h e s e  ca te g o rie s  are: 
‘ o th e r  s h e l te r ’ ; ‘o w n e d  d w e llin g ’ ; ‘m e d ic a l c a r e ’ ; ‘ r e a d in g ’ ; a n d , ‘o th e r  e x p e n d itu r e ’. T h e s e  five 
c a te g o rie s  to g e th e r  a c c o u n t fo r  o n ly  1 7 7 %  o f  to ta l c o n su m e r  e x p e n d itu re  in  th e  g ro w in g  population 
a n d  17-9%  in  th e  s ta tio n a ry  p o p u la t io n . T h e r e  a re  six  c a te g o rie s  o f  c o n su m e r  e x p e n d itu re  fo r  which 
th e  re g re ss io n  an a ly s is  in d ic a te s  th a t  b o th  th e  size  a n d  age im p a c ts  o f  z e ro  p o p u la t io n  g ro w th  would 
b e  n eg a tiv e . T h e s e  six  c a te g o rie s  a re : ‘c lo th in g , c lo th in g  m a te r ia ls , se rv ic e s ’ ; ‘to b a c c o ’ ; ‘educa tion ’; 
‘ r e c r e a t io n ’ ; ‘ t r a n s p o r ta t io n ’ ; a n d , a u to m o b ile ’. T h e s e  six  c a te g o rie s  a c c o u n t fo r  29-5 %  o f  total 
c o n su m e r  e .x p en d itu re  in  th e  g ro w in g  p o p u la t io n  a n d  fo r  287  ° o o f  to ta l  c o n su m e r  e x p e n d itu re  b  
th e  s ta tio n a ry  p o p u la tio n .

L o o k in g  b a c k  a t th e  e a r l ie r  l i te r a tu re  o n e  can  f in d  su g g e s tio n s , as c i te d  e a r l ie r , a b o u t th e  impact 
o f  ag e in g  o f  th e  p o p u la t io n  on  th e  p ro p e n s ity  to  c o n su m e  a n d  o n  se c to ra l p a t te rn s  o f  consum ption. 
O n e  can  also  f in d  d is c u ss io n s , th o u g h  la te r  th a n  th e  l i te r a tu re  c ite d  e a r l ie r , o f  th e  im p a c t o f  family 
s ize  o n  th e  p ro p e n s ity  to  consume.^® W h a t  is lack in g  in  th e  e a r l ie r  d is c u ss io n  is a  c lea r recognition 
o f  th e  possib ility ’ th a t  th e  age  a n d  size  v a ria b le s  c o u ld  w o rk  to  o ffse t e a c h  o th e r ’s im p a c ts  on 
c o n su m p tio n  p a tte rn s .  I t  is p rec ise ly  th is  p o ss ib il ity  w h ic h  th e  e v id e n c e  p re s e n te d  ab o v e  seem s to 
s u p p o r t .

V. C O N C LU S IO N S  AND U N R E S O L V E D  IS SUES  
T h e  b a s ic  co n c lu s io n  o f  th is  p a p e r  is  e v id e n t. T h e  c o n su m p tio n  p a t te rn s  o f  a  s ta tio n a ry  population 
a re  su ffic ien tly  lik e  th o s e  a sso c ia te d  w ith  a  g ro w in g  p o p u la t io n , so  th a t  th e r e  is n o  rea l reaso n  to 
fe a r  e c o n o m ic  d is o rd e r  fro m  th is  so u rc e  w ith  th e  c e s s a tio n  o f  p o p u la t io n  g ro w th . I n  te rm s  o f  the 
p o p u la t io n  d iscu ss io n  o f  th e  p e r io d  b e tw e e n  th e  la te  1920’s a n d  th e  e n d  o f  th e  1940’s th i s  is sufficient 
to  a llay  th e  m a jo r  co n c e rn s  e x p re s se d  b y  H a n s e n , B illin g , R o b b in s , S w eezy , a n d  o th e r s . However, 
th e r e  re m a in  u n re s o lv e d  is su e s  a sso c ia te d  w ith  th e  e c o n o m ic  im p a c t o f  a  s ta t io n a ry  p o p u la tio n .

T h e  p ro c e s s  o f  c a lc u la tin g  th e  s p e n d in g  u n i t  d is tr ib u t io n  o f  th e  s ta t io n a ry  p o p u la tio n , as 
m e n t io n e d  e a rlie r , y ie ld e d  a  s id e - re s u lt .  F o r  a p o p u la t io n  w ith  a g iv en  to ta l  a s ta t io n a ry  populatioa 
w ill c o n ta in  a la rg e r  a b so lu te  n u m b e r  o f  sp e n d in g  u n it s .  T h is  re s u lt  d id  n o t a ffec t a n y  o f  th e  calcula
t io n s  in  th i s  p a p e r , s in ce  all th e  o th e r  c a lc u la tio n s  w e re  in  p e rc e n ta g e , n o t  a b so lu te , te rm s . However, 
th e s e  e x tra  h o u se h o ld s  p o se  a n  in te re s t in g  p ro b le m  fo r  th e  e c o n o m is t c o n c e rn e d  w ith  th e  probablt 
e c o n o m ic  effec ts  o f  z e ro  p o p u la t io n  g ro w th . W o u ld  th e  in c re a se  in  th e  w o rk  fo rc e  im p lie d  in  tb! 
in c re a se  in  h o u se h o ld s  fin d  p ro d u c tiv e  e m p lo y m e n t a n d  th e re b y  c o n tr ib u te  to  a n  in c re a se  in  tb: 
lev e l o f  n a tio n a l in co m e  ? T h is  w o u ld  p e rh a p s  b e  a  m ic ro -e c o n o m ic  a n sw er. O r  w o u ld  th e s e  extR 
p e o p le  in  th e  w o rk  fo rce  c o n s t i tu te  a d ra g  on  th e  la b o u r -m a rk e t  le a d in g  to  a d e p re s s io n  o f  re a l wage

C. L . Barber, ‘Population growth and the rate of investment’, American Economic Revievj, 63 (M arch 1953I 
PP- 133- 139.
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p e r  h e a d  w ith  a le s s - th a n -fu U  e m p lo y m e n t e q u il ib r iu m  ? T h is  w o u ld  be  th e  a n sw e r im p lie d  in  a 
fa ir ly  o r th o d o x  K e y n e s ia n  m a c ro -m o d e l. T h e  re s u lts  o f  th is  s tu d y  d o  n o t y ie ld  an  a n sw e r to  th is  
q u e s t io n .

A lso  i t  s h o u ld  b e  n o te d  th a t  th e  s t r u c tu r e  o f  th e  a s su m e d  s ta tio n a ry  p o p u la t io n  is an  a p p ro x i
m a tio n , d e r iv e d  in  p a r t  f ro m  in fo rm a tio n  o n  th e  c o u n te rp a r t  g ro w in g  p o p u la t io n . I t  m ig h t tu r n  o u t 
ih a t  th is  a s s u m e d  p o p u la t io n  w o u ld  n o t  s ta n d  rig o ro u s  d e m o g ra p h ic  te s t in g  fo r  s ta b il ity . A  re la te d  
sh o r tc o m in g  o f  th e  p re s e n t s tu d y  is its  s ta t ic  n a tu re . B esid e s  a s s u m in g  th e  p re s e n c e  o f  an  e q u il ib r iu m  
s ta tio n a ry  p o p u la t io n , n o  a c c o u n t w as ta k e n  o f  o sc illa tio n s  in  th e  g ro w in g  p o p u la tio n . F u r th e rm o r e ,  
it is w e ll k n o w n  th a t  th e  a c h ie v e m e n t o f  an  e q u il ib r iu m  s ta tio n a ry  p o p u la t io n  w ill re q u ire  a lo n g  
p e r io d  o f  tim e . D u r in g  th e  t im e  w h e n  th e  so c ie ty  is m o v in g  to w a rd  a s ta tio n a ry  s ta te  m a jo r  
d e m o g ra p h ic  v a ria b le s  w ill te n d  to  o sc illa te  a ro u n d  th e  final e q u il ib r iu m  position.^® T h e s e  o sc illa tio n s  
co u ld  g e n e ra te  p o te n tia lly  se r io u s  m a c ro -e c o n o m ic  c o n se q u e n c e s  fo r th e  p e rfo rm a n c e  o f  th e  
e c o n o m y . W h ile  th is  p a p e r  in d ic a te s  th e r e  is n o th in g  in h e re n t in  th e  c o n su m p tio n  p a t te rn s  o f  a 
s ta tio n a ry  p o p u la t io n  th a t  w o u ld  p re c lu d e  th e  su c c e s s fu l o p e ra t io n  o f  th e  eco n o m y  in  th e  p re s e n c e  
o f  a p o p u la t io n  th a t  h a d  c e a se d  to  g ro w , i t  d o es n o t  p re c lu d e  a  se r ie s  o f  d ifficu lt a d ju s tm e n ts  in  th e  
tim e  p a th  th a t  w o u ld  le ad  to  th e  u lt im a te  re a liz a tio n  o f  ze ro  p o p u la t io n  g ro w th .

G iv e n  th e  a p p a re n t  in e v ita b i li ty , p e rh a p s  ev en  log ica l n e c e s s ity  o f  z e ro  p o p u la t io n  g ro w th  i t  is 
tim e  th a t  e c o n o m is ts  b e g a n  to  ta k e  a n  e m p ir ic a l look , s ta t ic  a n d  d y n a m ic , m a c ro  a n d  m ic ro , a t  th e  
p ro b a b le  c o n se q u e n c e s  o f  a s ta tio n a ry ' p o p u la t io n . T h is  p a p e r  re p re s e n ts  o n e  s te p  in  th is  an a ly s is .

CONSUMPTION PATTERNS FOR A STATIONARY POPULATION



H o w  a  T r e n d  T o w a r d s  a  S t a t i o n a r y  P o p u l a t i o n  

A f f e c t s  C o n s u m e r  D e m a n d *

T H O M A S J . E S P E N S H A D E

D u r i n g  the great depression of the 1930s economists in both the United States a n d  E u r o p e  tried 
to analyse the e c o n o m i c  consequences of declining rates of population growth. N o t  only were 
birth rates in m a n y  industrial countries at the lowest levels ever, but they coincided with high 
rates of u n e m p l o y m e n t .  O f  the m a n y  economists w h o  held that d e m o g r a p h i c  trends were partly 
responsible for the adverse e c o n o m i c  conditions, a prominent e xa mple w a s  J o h n  M a y n a r d  
Keynes. Acc ordin g to his so-called stagnation thesis, population growth stimulates investment 
d e m a n d  in t wo ways: m o r e  people need m o r e  go o d s  a n d  services and, hence, m o r e  investment in 
factories a n d  machinery; a n d  with population growing, businessmen are m o r e  likely to regard 
their investment misallocations as less serious than w h e n  the gro wth is slow or nil.‘ A  minority 
of writers were m o r e  optimistic abo ut the e c o n o m i c  consequences of slower rates of population 
growth. F o r  example, T h o m p s o n  argued that with a lower ratio of c o n s u m e r s  to producers the 
population w o u l d  enjoy a higher standard of living a n d  the education of children should 
imp rove.-

W i t h  the b a b y  b o o m  following W o r l d  W a r  II this a r g u m e n t  w a s  temporarily set aside. But 
in recent years, birth rates in developed countries have r e s u m e d  their d o w n w a r d  course. In fact, 
in the early 1970s. total fertility rates were near, at. or even bel ow the replacement level in 20 
industrial nations.^ W h e t h e r  as a response to the n e w  d e m o g r a p h i c  circumstances or simply b y  
coincidence, economists have r e n e w e d  their inquiry into the e c o n o m i c  consequences of a 
stationary population. T h e  recent reports of the C o m m i s s i o n  o n  Population G r o w t h  a n d  the 
A m e r i c a n  Future m a y  be the m o s t  comprehensive examination of this issue. W h a t  difference 
w o u l d  it mak e, the C o m m i s s i o n  asked, for i n c o m e  per head, aggregate d e m a n d ,  the supply of 
savings, the rate of technological progress, a n d  the i n c o m e  distribution if there were two 
children in the average family instead of three? It concluded, in part;
In the long run. n o  substantial benefits will result f r o m  further gro wth of the N a t i o n ’s 
population, rather that the gradual stabilization of our population through voluntary m e a n s  
w o u l d  contribute significantly to the N a t i o n ’s ability to solve its problems. W e  have looked for. 
a n d  have not found, a n y  convincing e c o n o m i c  a r g u m e n t  for continued population growth. T h e  
health of our country does not d e p e n d  o n  it. nor does the vitality of business nor the welfare of 
the average person.'^
This contradicts the assessment of the 1930s. w h e n  a declining population w a s  viewed with 
apprehension, a n d  m a n y  E u r o p e a n  nations, including France, England. Italy, a n d  G e r m a n y ,  
i m p l e m e n t e d  policies in attempts to stimulate their birth rates.*

• This pap>er has hcnefiied from discussions with P. Hanumaniha Rayappa and from his generous research 
assistance. Dan Garnick, Campbell Gibson. Paul Glick. Morris Goldman. Arthur Norton. Norman Ryder. Joseph 
Spongier, and James Spitler provided crucial data or information at various stages of the research.

' John Maynard Kevnes. ‘Some Economic Consequences of a Declininc Population*. Eugenics Review. 29, (19'^7).
pp. 13-17.

‘ Warren S. Thompson. ‘The Economic Consequences of Slow Population Growth in the United States', in Ohio 
Conference of SiaiiMieions on Busines.s Research. Proeeedi/igs. ¡939 (Columbus: Ohio State University. 1940). pp. 3- 11.

 ̂ Charles F, Westoff. ‘The Populations of the Developed Countries'. Sciendfic American. 231. (1974). pp. 109-120, 
Commission on Population Growth and the American Future. Populaiion and ¡he .-imencan Tz/fi/rc (Washington.

D C.: U.S. Government Priming Oftice. 19'^2). p. 4.
David V. Glass. The Struggle for Populaiion (Oxford: Oxford Universits Press. 1936); Dasid V. Glass. Populaiion 

Policu“̂ and \'fovemeni.\ ¡n Europe lOxt'ord: Oxlord l.^niversity Press. 1940); Joseph J, Spengler. Frame Faces 
Dep<>pu!auon {Durham. N.C'.; Duke Uni\ersit\ Press, 1938).
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T h e  C o m m i s s i o n ’s report w a s  not definitive a n d  research o n  the e c o n o m i c  consequences of 
zero population growth or a decline has continued.® This paper follows in this context.

THE P R O B L E M  D E F IN E D

S h o w n  in Table 1 are data at ten-year intervals o n  the A m e r i c a n  expenditures for total personal 
con s u m p t i o n  a n d  for smaller categories. Students of introductory economics will recognize this 
s u m  as one c o m p o n e n t  in the familiar equation,

( G N P )  =  C  +  /H-C.
That is, the gross national product ( G N P )  - or the total m o n e y  value of all final g oo d s  a n d  
services pro duced by the e c o n o m y  in a given year -  is equal to the s u m  of c on sumpt ion ( Q ,  
investment (/). a n d  g o v e r n m e n t  (G) expenditures. A c c ordin g to Table 1, expenditures o n  all 
types of g o o d s  a n d  services have increased. This is hardly surprising, if only because the 
population g re w f ro m abo ut 123 million in 1930 to almost 205 million in 1970. W h a t  is 
important here is h o w  the distribution changed. Durables b e c a m e  an increasingly important 
c o m p o n e n t  of total c o n s u m p t i o n  while non-durables, particularly food a n d  drink, declined, 
especially after 1940. Following a n  abrupt decline during the 1930s, the proportion of total 
c o n s u m p t i o n  defined as services steadily increased u p  to 1970. H o w  is this composition of 
personal expenditure likely to cha nge in the future? In particular, w h a t  difference w o u l d  it m a k e  
if the population m o v e d  tow ard zero growth?

Several economists have speculated h o w  c o n s u m p t i o n  patterns w o u l d  be affected .The  
reasoning is that each age g r o u p  d e m a n d s  special goo d s  a n d  services; infants use toys a n d  
nursery equipment; older children a n d  teenagers c o n s u m e  educational services; the elderly 
require increased medical attention. Mor eover , with the prolonged duration of relatively high 
A m e r i c a n  birth rates after W o r l d  W a r  II, a transition to a stationary population w o u l d  bring 
about significant changes in the age structure. F o r  example, a s s uming a slight i m p r o v e m e n t  in 
mortality, the attainment of a stationary state w o u l d  cause the percentage of the population 
under age 18 to fall to 24 f r o m  its 1970 value of 34, a n d  of that aged 65 a n d  over to rise f r o m  
almost 10 in 1970 to 16.® W i t h  these changes in age distribution the m e d i a n  age w o u l d  rise f r o m  
27-9 years in 1970 to 37-3 years. If the age distribution were actually transformed so drastically 
presumably one e c o n o m i c  con sequence w o u l d  be a shift in c o n s u m p t i o n  a w a y  f r o m  items used 
by the y o u n g  towards those that the retired a n d  the elderly con sume.

Just h o w  the composition of c o n s u m e r  d e m a n d  can be expected to change with a gradual 
trend toward a stationary population is analysed in the remainder of this paper. First, the 
historical determinants of changing patterns of c o n s u m e r  d e m a n d  are examined. T h e n  these 
determinants are projected to the year 2020 o n  the basis of t w o  alternative assumptions: an

° Donald Eilenstine and James P, Cunningham. Projected Consumption Patterns for a Stationary Population.' 
Population SnuUes. 26, (1972), pp. 223-231; William J. Serow, ’Economic and Demographic Implications of a 
Stationary Population: A Case Study of the United States', Unpublished doctoral dissertion (Duke University. 1972): 
William J. Serow, 'The Implications of Zero Growth for Agricultural Commodity Demand', American Journal of 
Agricultural Economics, 54, (1972), 955-963: Joseph J. Spongier. Declining Population Growth Revisited. Monograph 14 
(Chapel Hill: Carolina Population Center. University of North Carolina, 1971); Joseph J. Spengler (ed.). Zero 
Population Growth: Implications (Chapel Hill: Carolina Population Center. University of North Carolina, 1975).

■ Ansley J. Coale, 'Population Change and Demand, Prices, and the Level of Employment', in National Bureau of 
Economic Research. Demographic and Economic Change in Developed C'mriiir/e.v (Princeton. N J.: Princeton University 
Press, 1960), p. 369; Allen C. Kelley, 'Demographic Changes and American Economic Development: Past, Present, and 
Future', in Commission on Population Grow th and the American Future. Economic Aspects of Population Change. 
Research Reports (Washington. D.C.; U.S. Government Printing Oftice, 1972. vol. 2. p. 32 n: Lionel Robbins, 'Notes 
on Some Probable Consequences of the .Advent of a Stationary Population in Great Britain', Economica. 9. (1929), pp. 
71-82.

* U.S. Bureau of the Census. Ill ustralive Population Projections for the LInited States: The Demographic Eft'ects of 
.Alternate Paths to Zero Growth'. Current Population Reports. Series P-25, No. 480 (Washington, D.C.: U.S. 
Government Printing Office, 1 v'2). p. 16; U.S. Bureau of the Census. 'Population Profile of the United States: 1974'. 
Current Population Rciuirts Scries P-20. No. 2'’9 (Washington, D C.: U.S. Government Printing Ofitce, 1975), p. 12.

V3
-Hpl



S'

T a b l e  1. E xpenditures fo r  p e rso n a l consum ption, U n ited  S ta te s , 193 0 -7 0  (b illio n s o f  1958 d o lla rs )

Item ¡930 1940 1950 I960 1970

Absolute Per cent Absolute Per cent Absolute per cent Absolute per cent Absolute Percent

Total personal consumption
expenditure 130-4 100-0 155-7 100-0 230-5 100-0 316-2 100 0 477-5 100-0

Durable goods, total 12-9 9 9 16-7 10-7 34-7 15-1 44-9 ¡4-2 83-8 17-5
Automobiles and parts 
Furniture and household

4-7 3 ^ 6-7 4-3 15-9 6-9 20-0 6-3 34-4 7-2

equipment 6-5 5-1 8-2 5-3 15 1 6-6 18-7 5 9 36-9 7-7
Other 1-6 1-2 1-8 1-2 3-7 16 6-2 2-0 12-6 2-6

Non-durable goods, total 65-9 50 5 84-6 54-3 114-0 49-5 149-7 47-3 206-5 43-2
Food and drink 35-9 27-5 48-7 31-3 63-2 27-4 80-9 25-6 101-2 21-2
Clothing and shoes 16-4 12-6 17-8 11-4 21-8 9-5 26-6 8-4 39-1 8-2
Gasoline and oil 2-7 2-1 3-9 2-5 6-5 2-8 11-8 3-7 18-7 3-9
Other 11-0 8-4 14-1 9-1 22-5 9-8 30-4 96 47-5 9-9

Services, total 51-5 39-5 544 34-9 818 35-5 121-6 38-5 187-2 39-2
Housing 13 9 10-7 15 4 9 9 26-8 11-6 44-9 14-2 726 15-2
Household operations 7-6 5-8 8-4 54 117 5-1 18-8 5 9 29-8 6-2
Transport 4-2 3-2 4-5 2-9 8 5 3 7 10-1 3-2 12 6 2-6
Other* 25-8 19-8 26-1 16-8 34 8 15-1 47-9 15-1 72-3 15-1

Source: U.S. Bureau of Economic Analysis, Survey of Current Du.sincss, August l'965 and July 1973.
• ‘Other services’ includes, among other things, shoe cleaning and repair, cleaning, dyeing, pressing, alterations, storage and repair of garments, 

laundering in establishments, barbershops, beauty parlours, physicians, dentists, other medical care, and admission to selected spectator 
amusements.
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150 THOMAS J.  ESPENSHADE ' '
average of approximately three births per w o m a n  a n d  o n e  of slightly m o r e  than two. Finally, 
the c o n s u m p t i o n  patterns corresponding to these t w o  projections are com pared .

While the attention of e c o n o m i c  d e m o g r a p h e r s  traditionally has been focused o n  the 
pattern of expenditures for consumption, o ne could extend this analysis to include investment 
a n d  g o v e r n m e n t  expenditures as well. Purchases of goo ds a nd services by g o v e r n m e n t  (federal, 
state, a n d  local) are a rising proportion of G N P  a n d  include such areas as education, housing, 
transport, a n d  medical care that w o u l d  be expected to be sensitive to d e m o g r a p h i c  change. O n  
the other hand, the p o w e r  of the federal g o v e r n m e n t  to tax a n d  to spend in order to counteract 
periods of e c o n o m i c  recession a n d  inflation might m e a n  that the d e m o g r a p h i c  influences o n  
these expenditures are not always the m o s t  important ones. In a n y  case, the complexity of these 
additional issues is sufficient to warrant separate study a n d  will not be dealt with here.

2

HISTORICAL DETERMINANTS OF DEMAND PATTERNS

C o n s u m e r  expenditures in the past provide a basis for projecting t h e m  into the future. F o r  this 
purpose, I have separately analysed each of the eleven m i n o r  categories of c o n s u m p t i o n  in 
Table 1 (automobiles a n d  parts, furniture a n d  household equipment, a n d  so on) for the 38 years 
between 1929 a n d  1970, excluding the w a r  years 1942-45. All figures are in constant 1958 
dollars a n d  have been converted to c o n s u m p t i o n  per head by dividing b y  the estimated 
population of each year.®

According to the theory of c o n s u m e r  choice, i n c o m e  a n d  relative prices help to explain 
trends in c o n s u m p t i o n  per head. B y  constraining the total budget, i n c o m e  determines the 
overall level of expenditures but also affects the relative proportions used to purchase 
necessities a n d  luxuries, a n d  thus the distribution a m o n g  various c o n s u m e r  categories. Relative 
prices also influence the allocation a m o n g  com petin g goo d s  a n d  services. Moreover, since 
con s u m p t i o n  patterns sometimes adjust slowly to changes in income, current purchases m a y  
also be affected b y  previous buying habits. D e m o g r a p h i c  factors to be assessed in association 
with the e c o n o m i c  variables include not only the age distribution but also family size because of 
possible eco nomie s of scale in household consumption. Whi le such other factors as marital a n d  
family status, age a n d  sex composition of the family a n d  its m e m b e r s ’ labour force status m a y  
influence c o n s u m e r  behaviour, these additional hypotheses are m o r e  easily tested using 
cross-sectional rather than time-series data.

T h e  concepts used in the present study are operationalized as follows: I n c o m e  is m e a s u r e d  
b y  total personal c o n s u m p t i o n  expenditures per h e a d . "  T o  get relative price variables the ratio 
of expenditures o n  a particular item (say food a n d  drink) in current to constant dollars is 
divided by the ratio of total c o n s u m p t i o n  expenditures in current to constant dollars. Previous 
buying habits are defined as expenditures per h ead o n  particular items during the preceding 
year. Alternative measures of age structure include the proportions of the population under age 
5, under age 10. under age 15, a n d  65 years a n d  over,' - D a t a  o n  average household size are used 
to m ea sure changes in family size.'^

 ̂ Annual data on consumption expenditures from 1929 to 1964 in both current and constant dollars are from U.S. 
Department of Commerce. 'The National Income and Product Accounts of the United States: Revised Estimates. 
1929-64, Survey of Current Business, 45,8 (1965). p. 47. Data for 1965-70 are from successive Ju ly issues of the Survey of 
Current Business between 1969 and 1973. Annual population estimates come from the sources cited in footnote 12.

T. M. Brown. Habit Persistence and Lags in Consumer Behavior'. Eeonnmetrka. 20. (1952), pp. 355-371.
‘ ' According to Houthakker and Taylor, little empirical basis exists for choosing as a measure of income between 

total personal consumption expenditures per head and disposable personal income per head. H. S. Houthakker and 
L, D. Taylor, Consumer Dentand in the United States: Analysis ami Projections, 2nd ed. (Cambridge. Mass.: Harvard 
University Press, 1970).

Annual age discibution data are from U.S. Bureau of the Census, Current Population Reports. Series P-25. Nos. 
141, 311. and 519.

For the period IVdJ-IO 'O. data on average household size have been put together from various numbers (in 
parentheses in what follows) of U.S. Bureau of the Census. Current Population Reports, Series P-20: 1947 ( I 73): 1948 
(21); 1949 (26); 1950, 1955, l960--"0 (266); 1951 (38); 1952 (44); 1953 (53); 1954 (67); and 1956 -59 (176). Data for 
1929-1946 were kindly supplied by Paul Ghck. U S, Bureau of the Census.
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T o  assess the importance of these e c o n o m i c  a n d  dem o g r a p h i c  factors least-squares 
regressions were c o m p u t e d  for each of the eleven con s u m p t i o n  categories using income, relative 
prices, previous year’s consumption, age distribution a n d  household size as explanatory 
variables. F o r  each dep enden t variable alternative sets of explanatory variables were tried to see 
which regression p er forme d best.

T h e  final equation for each c o n s u m p t i o n  category is s h o w n  in Table 2. T h e  i nc ome term 
appears in all eleven regressions, a n d  last year’s con s u m p t i o n  in all except one, automobiles a n d  
parts. T h e  relative price variable, o n  the other hand, is given in just four. ‘ * A g e  distribution a n d  
household size are included for each of the durable a n d  non-durable categories; only with the 
services categories (housing, household operations, transport a n d  other services) are the t wo  
d e m o g r a p h i c  variables largely absent. N o  simple generalization can be offered concerning 
either the m a g nitud e or the direction of the dem o g r a p h i c  effects. C h a n g e s  in average household 
size are associated with both economies a n d  diseconomies of scale (indicated, respectively, by a 
negative or positive coefficient). Similarly, an ageing of the population causes the per head 
c o n s u m p t i o n  of s o m e  items to increase (for example, food a n d  drink) a n d  of others to decline 
(automobiles a n d  parts, gasoline a n d  oil). In general. Table 2 confirms that d e m o g r a p h i c 
variables exert a statistically significant influence o n  spending for consumption. W h e t h e r  or not 
a trend tow ard a stationary population will affect the composition of total persona! 
c o n s u m p t i o n  expenditures d ep ends also o n  h o w  important quantitatively these d e m o g r a p h i c  
forces h a p p e n  to be.

A SSU M P T IO N S  U N D E R L Y I N G  THE PR O JE C T IO N S

T w o  alternative projections of c o n s u m p t i o n  expenditures to the year 2020 have been prepared, 
o ne related to a steadily g ro wing population a n d  the other to a gradual reduction of fertility to 
the level of zero growth. The se two postulates are the Series B  a n d  E  projections developed by  
the U.S. B u r e a u  of the Census'® a n d  used also by the C o m m i s s i o n  o n  Population G ro wth. 
Roughly, Series B  corresponds to an average of three children per family a n d  Series E  to o n e  of 
t w o  children.

Projections of personal c o n s u m p t i o n  require an extrapolation of each of the explanatory 
variables in Table 2 in addition to projections of total population. Total population size a n d  the 
n u m b e r  in each five-year age category are given by the U.S. Bu r e a u  of the Census.'"' In the 
absence of better information relative prices are a s s u m e d  to remain constant at their 1973 
levels,' ® O f  several projections of gross national product to the year 2000, prepared b y  the U.S.

'■* The criteria involved in the final selection process included (1) a high value for R̂ .(2) coefficients with the proper 
signs (in practice, this criterion was important only for the relative price variables, whose coefficients were expected to 
be negative). (3) statistically significant coefficients (generally, this was taken to mean a coefficient w hich exceeded twice 
its standard error, although this stipulation was relaxed in some cases, especially for prices). (4) the magnitude of the 
Durbin-Watson statistic (the meaning of this term is discussed by J. Johnston. Econometric Siethods. M cGraw Hill, 
New York. 1963), p. 192. and (5) regressions that subsequently produced reasonable projections for the expenditure 
category in question (imposing this criterion altered the equation that otherwise would have been chosen in only three 
instances - automobiles and parts, food and drink, and clothing and shoes - in which cases it necessitated eliminating 
the square of the total personal consumption per head term from the final regression. I f  the squared term had been kept, 
for example, in the food and drink equation, the non-linear nature of the relation up to 1970 w ould have meant that 
purchases projected beyond 1970 on the basis of the same relation would have declined, starting in about 1990, despite 
continued growth in population and in total consumption. This situation, while not impossible, is unlikely to occur.

This finding parallels an earlier observation by Houthakker and Taylor, op. cit. in footnote 11, p. 165.
'®L '.S . Bureau of the Census. 'Projections of the Population of the United Stales, by .Age and Sex (Interim 

Revisions); 1^10 to 2020'. Current Population Report.t. Series P-25, No. 448 (Washington. D.C.: U.S. Government 
Printing Office, 1970).

>’ Ibid.
' ® While a different assumption might affect the quantitative results, it should not alter them qualitatively, since the 

same set of relative prices underlies both Series B and Series E  projections of consumption behaviour. For 19~3. the 
relative price data for the eleven consumption categories, beginning w ith automobiles and parts and ending w ith other 
services, are 0-7761, 0-J792. 0-8476, 1-0640, 1-0396, 0-9067. 0-9.760. 0-9624. M54.7. and I 2800. respectively.
These data are from the Jul\ 197-1 issue of the Surrey of Current Bu.rineyr.



T able  2. Regressions o f expenditures fo r personal consumption per head on selected economic and demographic variables,
United States, 1929-70

Dependent Variable* 

c,
Independent variablest R'

Constant X, P, C,-l d., dv, d,. h,
Automobiles and parts 0-2237 0 0695 - 0  1741 0-3238 -00484 0 9575

(l-7786)î (4-2452) (-3-2245) (2-9047) (-2-3595)
Furniture and household

equipment -Ü  0740 0 0873 0-2656 -0-1983 0 0188 0 9945
(-3-6744) (10-6897) (3-5187) (-6-3702) (4 4905)

Other durables - 0  0257 0-0240 -00049 0-4416 - 0  0746 00050 0 9979
( - 2  6961) (9-2109) (-1-4924) (7-9453) ( - 4  2240) (3-2613)

Food and drink 0-4344 0-0223 0-5790 - 0  2164 -0-0722 0 9861
(4-4401) (2-5227) (7-0019) (-2-2956) (-4-0171)

Clothing and shoes 0-0020 0-0563 0-3039 -0-2167 0-0211 0 9727
(0-0839) (7-7712) (3-6372) (-5-1207) (3 6572)

Gasoline and oil 0-0339 0-0090 0-8785 -0-1830 -00072 0-9988
(3-1633) (5-3529) (25 4601) (-2-8532) (-3-8276)

Other non-durables 0-0680 0-0678 0-2933 -0-0459 -0-0168 0-9981
(4-5269) (8-8538) (3-6229) (-1-8968) (-5-4705)

Housing 0-0024 0-0149 -0-0089 0-9520 0-9996
(0-4502) (3-2875) (-3-6800) (42-4426)

Household operations -0-0068 0-0183 0-7732 0-9957
(-5-31,38) (5-3483) (14-1216)

Transport 0-0660 0-0097 -0-0279 0-4673 -0-0078 0-9937
(7-3051) (5-7956) (-6-2139) (8-6629) ( - 4  3363)

Other services -0-2380 0-1305 0-2620 0-0618 0 9963
(-7-6641) (9-6189) (3-2285) (7-7999)

* Personal consumption expenditure per head in year I on the item in question, in thousands of 1958 dollars, 
t  The independent variables are defined as follow.s:
'Constant' is the constant term in the regression;
X, is total personal consumption expenditure per head in year /, in thousands of 1958 dollars;
p, is the relative price in year l of the good in question, calculated by dividing the ratio of current to constant (1958) dollar expenditure for that good by 

the corresponding ratio for total personal consumption expenditure (see Houlhakker and Taylor, op. cU. in footnote 11, pp. 55-59, 
f, -1 is the previous year’s value of the dependent variable, c,; 
i/i , is the proportion of the population under age 5 in year i; 
dj , is the proportion of the population under age 10 in year r. 
i/j , is the proportion of the population under age 15 in year l, 
it, , is the proportion of the population aged 65 years and over in year (; 
h, is average household size in year i.
t  Figures in parentheses are the /-ratios associated with the regression coefficients.
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Bureau of Economic Analysis, the two selected for use here, corresponding to Series B and E, 
incorporate a decline of one per cent per year in the annua! number of hours worked per 
person.'® Labour force estimates made by Johnston^“ form the basis of GNP projections to 
2020.^' According to Kutscher the percentage of GNP used for total personal consumption 
expenditure has remained relatively constant since W orld W ar II, ranging between 60 and 66 

per cent.^^ Thus, total personal consumption expenditure per head was projected by 
m ultip lying the GNP figures by 0-65 and then dividing the product by that year’s estimated 
population.

The starting point for projecting average household size is the high series o f the number of 
households in the United States to 1990.^^ Since most of those who are likely to be household 
heads in 1990 were alive in 1970, a single projection series for the total number of households 
can adequately characterize both Series B and Series E population trends which differ in 
fertility. To estim ate the average size of the household, projeeted total population was 
m ultiplied by the average proportion of the total population living in households in 1960, 1965, 
and 1970 (0-969) and then dividing this product by the projected number of households. For 
calcu lating average household size beyond 1990s the linear trends in the proportion of 
successive age groups functioning as heads of households between 1970 and 1990 were 
projected to 1995, 2000, and 2020 and then applied to both Series B and E projections of age 
brackets to produce the number of households under the alternative population postulates. The 
population in households was determined as before and division by the number of households 
established their average size.

The projected values of each of the variables are shown in Table 3. In both projections the 
total population grows continuously though the rate of increase is, of course, smaller with 
Series E. Despite the trend toward a stationary population underlying Series E growth will not 
have ceased by 2020 because ( 1) the transition to a fertility o f about two children per couple is 
assumed to be gradual, (2 ) once fertility at this level is achieved, growth will continue for a time 
as the age distribution conforms to that of a stationary population, and (3) it is postulated that 
400,000 im m igrants w ill continue to arrive each year. W ith the m ortality trends assumed in the 
projections the attainm ent of complete stationarity would require that 20-3 per cent o f the 
population are underage 15 and 160 percent 65 years old and over. Differences in age structure 
develop between the two projected populations with the proportion under age 15 larger with 
high fertility and sm aller with low. Both projections of average household size continue the 
long-term decline from 4 1 2  persons in 1929 to 3 1 4  in 1970. While both projections reflect an 
assumed increase in age-specific headship rates the decline in household size is steeper for Series 
E because of the sm aller number of children per family.

The variab le with the largest relative increase is total consumption per head which, as a 
consequence m ainly of an assumed continued rise in productivity, grows from an in itial value of 
S2331 in 1970. The Series E population showssom ewhat higher consumption standards for two

These projections were made as part of the study on Population Growth and the American Future and are in 
constant 1958 dollars and compatible with the assumed population trends. U.S. Bureau of Economic Analysis, 
'Selected National Data on Economic Growth', in Commission on Population Growth and the American Future, 
Economic Aspects of Population Change. Research Reports (Washington D.C.: U.S. Government Printing Office, 
1972). Vol. 2.

Denis F. Johnston, 'Illustrative Projections of the Labor Force of the United States to 2040'. in Commission on 
Population Growth and the American Future, Economic Aspects of Population Change, Research Reports 
(Washington. D C,: U.S. Government Printing Office, 1972), Vol. 2.

The exact procedures are described in U.S. Water Resources Council 1972 OBERS Projections. Regional 
Economic Activity in the i  .S. (Washington, D.C.: U.S. Government Printing Office. 1974), Vol. 1 and conform to those 
used previously by the U.S. Bureau of Economic Analysis {op. cit. in footnote 19).

Ronald E. Kutscher. 'The U.S. Economy in 1985 -  Projections of GNP. Output, Income, and Employment . 
.Monthly Labor Review. 96. 12 (1973), pp. 27-42,

U S. Bureau of the Census, 'Demographic Projections for the United States'. Current Population Reports, Series 
P-25. No, 476 (W ashington. D C.: U.S. Government Printing Office. 1972).
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Table 3. Projected values o f the independent variables in the Series B and the Series E projections, United States. ¡975 2020
Item 1975 1980 1985 1990 1995 2000 2020

Scries B*
Total expenditures for personal consumption 

per hcadt 2-6838 2-9408 3-1315 3-3704 3-7245 4-1598 7-3601
Proportion of the population under age 5 0-0977 0-1102 0-1134 0-1078 0-1034 0-1052 0 1072
Proportion of the population under age 10 0-1797 0 2011 0-2154 0-2132 0-2040 0-2015 0-2082
Proportion of the population underage 15 0-2742 0-2776 0-2998 0-3082 0-3027 0-2954 0-3030
Proportion of the population aged 65 and over 0-0981 0-0992 0-0991 0-0994 0 0965 00899 0 0913
Average household size 3-02 2-97 2-97 3-00 2-96 292 2-74
Total population (millions) 219-101 236-797 256 980 277-286 297-884 320 780 440-253

Series E*
Total expenditures for ptersonal consumption 

per headt 2-7846 3-1415 3-4558 3-7779 4-1735 4-6472 8-1994
Proportion of the population under age 5 0 0812 0-0849 0-0859 00821 0-0767 0-0738 0-0704
Proportion of the population under age 10 0-1630 0-1629 0 1673 0-1647 0-1562 0-1484 0-1411
Proportion of the population under age 1 5 0 2594 0 2414 0-2421 0 2432 0-2363 0 2258 0 2114
Proportion of the population aged 65 and over 0 1001 0-1042 0-1075 0 11 13 0-111 7 0 1083 0 1 344
Average household size 2-98 2-86 2 76 2-71 2 62 2 55 2-27
Total population (millions) 214-735 225-510 236 918 247-726 257-345 266 281 299-177

* The Series B and Scries E population projections arc Iroin U.S. 
ultimate completed cohort fertility rates of 31 and 211. 

t  In thou.sands of 1958 dollars.

Bureau of the Census, op. cit. in footnote 16. They correspond, respectively, to
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reasons: the rates of female labour-force participation are assumed to be higher in the 
lower-fertility population because of the reduced responsibilities for young children at home; 
and. secondly, the Series E population contains a lower proportion at non-productive ages, 
below 15 and above 65. However, the differences between the two series in consumption per 
head are not great and never exceed 13 per cent.

A L T E R N A T I V E  P R O J E C T I O N S  OF C O N S U . M P T I O N  P A T T E R N S

Projections of personal consumption expenditures were produced by combining the data in 
Table 3 and the 1973 values of relative prices with the historical regressions in Table 2. For each 
expenditure item the predicted expenditure per head was multiplied by that item ’s 1973 relative 
p r i c e . F o r  each year of the projection period the projected values of the individual 
expenditure items were added to see whether their sum equalled the value of total consumption 
per head tabulated in Table 3. If not, the projection was repeated with an adjusted value for 
total consumption per head.^^ F inally , the projected average figures were m ultiplied by total 
population size.

T able  4 . Series B projections o f personal consumption expenditure, United States, 1975-2020
(billions o f 1958 dollars)

Item 1975 1980 1985 1990 1995 2000 2020

Total expenditure for personal consumption 588 0 696 4 804-7 934 6 1109 5 1334-4 3240-3

Durable goods, total "■4'2 90-4 107-0 126 8 153-0 186-9 488-8
(12-62)* (12-99) (13-30) (13-57) (13-79) (14-00) (15-08)

Automobiles and parts 32-7 39-0 46-4 53-6 62-5 73-7 173-2
(5-56) (5-61) (5-76) (5-74) 5-63) (5-52) (5-35)

Furniture and household equipment 30-4 - 37-7 44-1 52-9 65-4 81 8 227-2
(516) (5-41) 5-48) (5-67) (5-89) (6 13) (7-01)

Other 11-2 13-7 16-5 20-3 25-2 31-3 88-4
(1-90) (1-97) (2-05) (2-17) (2-27) (2-35) (2-73)

Non-durable goods, total 244-4 280-1 314-1 354-7 414-1 488-9 1061-4
(41-56) (40 22) (39-03) (37-96) (37-32) (36-64) (32-76)

Food and drink 126-9 139-7 152-3 166-6 187-8 211 8 374-8
(21-58) (20-06) (18 93) (17-83) (16-92) (15-87) (11-57)

Clothing and shoes 44-7 52-5 59-1 68-5 81-3 98-1 237-4
(7-61) (7-54) (7-35) (7-33) (7-33) (7-35) (7-33)

Gasoline and oil 24-6 30-7 36-6 43-0 54-1 69-9 184-4
(4-18) (4-41) (4-54) (4 60) (4-88) (5-24) (5-69)

Other 48-2 57-1 66-1 76-7 90-9 109 1 264-9
(8-19) (8-21) (8 21) (8-20) (8-19) (8-17) (8-17)

Services, total 269-4 325-9 383-6 453-0 542-4 658-6 1690-1
(45-82) (46 80) (47-67) (48 47) (48-89) (49-,36) (52-16)

Housing 125-5 152-8 180-3 213-0 256-2 312-4 810-9
(21-34) (21-95) (22-41) (22-79) (23-09) (23-41) (25-03)

Household operations 33-1 40-2 47-3 55 8 67-0 81-5 210-1
(5-63) (5-77) (5 88) (5-97) (6-04) (6 11) (6-48)

Transport 15-5 18 2 20-7 23-5 27-4 32-2 72-2
(2-64) (2-61) (2-58) (2-52) (2-47) (2-42) (2-23)

Other 95-3 1 14-7 1 35-3 160-7 191 8 232-5 596-9
(16-21) (16-47) (16 81) (17-19) (17-29) (17-43) (18-42)

* Figures in parentheses indicate percentage ol' total personal consumption expenditure.
Multiplying by relative price corrects for any changes in relative prices between 1958 and the projection date. On 

this point, see Houthakker and Taylor, op oil. in footnote 11, pp. 53- 54.
Hout ha kke r  and Ta>lor.  o p .  o i l .  in f ootnot e 1 I, pp,  52  53.
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The results with the Series B and the Series E projections are shown in Tables 4 and 5. In 

general, the trends of 1930-1970 are continued. The differences in the do llar volume of 
consumption would be expected, given the differences in population, but the two projections 
show a decidedly sim ilar distribution of total consumption expenditures with no great 
differences throughout the projection period. Under the assumptions made in constructing the 
projections, a trend toward a stationary population would have a negligible effect on the 
pattern of consumption. This is essentially the same conclusion as that o f Eilenstine and 
Cunningham,^* who based their analysis on projections of cross-sectional relations. The 
projections in Resek and Siegel imply a sim ilar resu lt.-''

Two points help explain these results. First, as seen in Table 3, with both projections total 
expenditure per head increases substantially between 1970 and 2020, by 216 per cent with Series 
B and 252 per cent with Series E. On the other hand, differences in this variab le between the two 
series, w ith a maximum of only 12T percent (in 1995), are negligible in com parison. Secondly, 
the direct effects of dem ographic change are generally offset by indirect ones. Population 
change affects consumption spending directly through changes in age structure and in

T able  5. Series E  projections o f personal consumption expenditure. United States, 1975-2020
(billions o f 1958 dollars)

Item 1975 1980 1985 1990 1995 2000 2020

Total expenditure for personal consumption 597-9 708-4 818-7 935-9 1074-0 1237-5 2453-1

Durable goods, total 76-0 92-5 109-4 127-6 148-9 174 0 371-2
(12 70)* (13-05) (13-36) (13-64) (13 86) (14-06) (15-13)

Automobiles and parts 32-4 37-8 44-1 50-5 57-6 65-5 127-2
(5 42) (5-33) (5-39) (5-40) (5-36) (5-29) (5-18)

Furniture and household equipment 31-7 40-0 47-6 56-1 66-3 78-8 176-3
(5 30) (5-65) (5-82) (5-99) (6-17) (6-37) (7-19)

Other 11-8 14-7 17-6 21-0 25-0 29-7 67-7
(1-98) (2-07) (2-15) (2-24) (2-33) (2-40) (2-76)

N on-durable goods, total 248-8 288 1 325 8 363-7 410-7 464-9 817-6
(41-61) (40-66) (39-79) (38-86) (38-24) (37-57) (33-33)

Food and drink 128-8 144-1 158-8 172-7 189-7 207-0 302-9
(21-53) (20-34) (19-40) (18-45) (17-66) (16 72) (12-35)

Clothing and shoes 45-9 54-5 62-0 70-3 80-2 92-5 183-0
(7-68) (7-69) (7-57) (7 51) (7-47) (7-47) (7-46)

Gasoline and oil 25-0 31-2 37-3 43-2 51-8 63-2 129-0
(4-19) (4-40) (4-56) (4-62) (4-8.3) (5-10) (5-26)

Other 49-1 58 3 67-7 77-4 88-9 102-3 202-7
(8-2Ü) (8-23) (8-26) (8-27) (8-28) (8-27) (8-26)

Services, total 273-2 327-9 383-6 444-6 514-4 598-6 1264-3
(45-69) (46-29) (46-85) (47-50) (47-90) (48-37) (51-54)

Housing 127-8 155-1 182-8 212-6 247 2 288-6 613-0
(21-37) (21 89) (22-33) (22-72) (23-02) (23 32) (24-99)

Household operations 33-7 '  40-7 47-9 55-6 64-5 75-2 158-7
(5-63) (5-75) (5-85) (5-94) (6-01) (6-08) (6-47)

Transport 15-7 18 4 21-1 23-8 26-9 30-5 55-7
(2-62) (2-60) (2-58) (2 54) (2-51) (2 46) (2-27)

Other 96-1 113-7 131-8 152-6 175-7 204-4 437-0
(16-07) (16-05) (16-09) (16-30) (16-36) (16-52) (17-81)

oo

• Figures in parentheses indicate percentage of total personal consumption expenditure.

Eilenstine and Cunningham, loc. at. in footnote 6.
Robert W. Resek and Frederick Siegel. 'Population Growth Rates and Consumption Demand'. Ea.slern Economic 

Jounui!. 1 (1974). pp. 787-790.
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household size, indirectly through its influence on differentials between the two series in total 
expenditure per head.

The direct effects o f demographic change are shown in Table 6 , based on Series E values for 
age distribution and average household size and Series B values for total expenditure per head 
and total population. By com paringTable 6 with Table 4 for the year 2020, for example, it m ay 
be seen that a transition to an older population with fewer persons per household increases food 
consumption by 14 per cent and decreases expenditures on gasoline and oil by nine per cent and 
on other services by five per cent. On the other hand, when the effects of an increase in total 
consumption per head are also taken into account (compare Tables 5 and 5 for the year 2020), 
proportionate expenditures on food and drink decline and those on gasoline and oil and other 
services increase. As can be seen by com paring all three tables, these offsetting propensities are 
to be found for other time periods and for most consumption categories. In general, the changes 
in consumption spending occasioned by the narrow ly demographic consequences of a trend 
toward a stationary population are counteracted by the increase in total consumption per head 
accom panying the reduction in fertility. In other words, as the rate of population growth 
approaches zero, the items that consumers would generally purchase proportionately more of *

T a b l e  6 .  Projections o f personal consumption expenditure illustrating the direct effects o f  
demographic change, United States, 1975-2020* (billions o f 1958 dollars)

Item 1975 1980 1985 1990 1995 2000 2020

Total expenditure for personal consumption 588 0 696-4 804-7 934-6 1109-5 1334-4 3240-3

Durable goods, total 73-9 89-2 104-9 124-2 150 2 183-8 485-2
(12-56)t (12-81) (13-03) (13-29) (13-54) (13-77) (14-97)

Automobiles and parts 32-0 37-3 43-8 511 60-2 71-2 169-1
(5-44) (5-36) (5-45) (5-46) (5-42) (5-34) (5-22)

Furniture and household equipment 30-5 38-1 44-7 53-3 65 5 81-9 228-6
(5-19) (5-47) (5-56) (5-71) (5-91) (6-14) (7-05)

Other 1T4 13-8 16-3 19-8 24-5 30-7 87-5
(1-93) (1-99) (2-03) (2-12) (2-21) (2-30) (2-70)

Non-durable goods, total 247-9 289-7 331-0 376-7 439-5 518-0 1103-9
(42-16) (41-61) (41-13) (40-31) (39-62) (38-82) (34-07)

Food and drink 130-3 148-9 168-0 187-5 212-8 241-4 426-9
(22-15) (21 38) (20-88) (20 07) (19-18) (18-09) (13-17)

Clothing and shoes 45-2 53-6 60-9 70-1 82-7 99-5 241-2
(7-68) (7-70) (7-57) (7-51) (7-46) (7-46) (7-44)

Gasoline and oil 24-2 29-8 35-5 41-5 51-9 66-6 167-4
(4-12) (4-28) (4-41) (4-44) (4-68) (4-99) (5-17)

Other 48-3 57-4 66-6 77-5 92-1 110-5 268-4
(8-21) (8-24) (8-28) (8-30) (8-30) (8-28) (8-28)

Services, total 266-3 317-4 368-9 433-7 519 7 632-5 1651 2
(45-28) (45-58) (45-84) (46-40) (46 85) (47-40) (50-96)

Housing 124-3 149-9 175-5 207-2 249-7 305-0 801-2
(21-15) (21-53) (21-81) (22-17) (22-51) (22-86) (24-73)

Household operations 32-8 39-4 46-1 54-3 65-3 79-6 207 6
(5-58) (5-66) (5-73) (5-81) (5-89) (5-97) (6-41)

Transport 15-6 18-4 21-3 24-5 28 6 33-7 75-0
(2-65) (2-64) (2-65) (2-62) (2-58) (2-53) (2-31)

Other 93-5 109 7 125-9 147-7 176-1 214-3 567-5
(15-91) (15-75) (15 65) (15 80) (15-87) (16 06) (17-51)

v>04

These projections use the Series E values in Table .1 for age distribution and household size variables and the Series 
B values in all other instances.

* Figures in parentheses indicate percentage of total personal consumption expenditure.
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are precisely the ones that the sim ultaneous increase in total consumption per head would 
induce them to consume proportionately less of, and vice versa. Only for automobiles and parts 
and for furniture and household equipment would the direct and indirect effects of 
demographic change consistently reinforce each other, but even in these cases the changes 
would be slight.

158

C O N C L U S I O N

According to a frequently repeated maxim a gradual transition to a stationary population will 
bring with it a change in the composition of consumer expenditures: with a zero rate of 
population growth, there would be a larger proportion of adults and elderly and a smaller 
proportion of children, and the type and quantity o f the goods and services that people 
consume vary with age. The analysis in this paper does not support this expectation. W hile in 
the past such dem ographic factors as age distribution and household size have, indeed, been 
statistically significant, with alternative projections of expenditures to the year 2020 , assum ing 
that population will grow at rates equivalent to a three-child or a two-child fam ily, the two 
series did not differ significantly in the allocation of consumer purchases.

This outcome results both from the large growth in total consumption per head 
characteristic of both projections, and from the tendency of the direct and indirect effects of 
population change to offset one another. A trend toward zero population growth means an 
increase in the average age in the population and a decrease in average household size. But it 
also means a relative rise in levels of living, and the goods and services which an older society 
would acquire relatively more of are largely those of which a wealthier society would purchase 
relatively less, and vice versa.

Continuing the projections to a stationary population, which would not have been 
achieved by the year 2020, is unlikely to influence the results. Even by 2020, the two series differ 
significantly in age structure and in household size. M oreover, the ratio of total consumption 
per head in the Series E projection to that in the Series B projection is unlikely to change 
appreciably thereafter.

A more im portant lim itation  might be that the analysis is not sufficiently detailed. W hat 
are referred to here as m inor categories of consumption actually comprise more than 80 smaller 
expenditure categories, and an analysis based on these more detailed classifications m ight show 
dem ographic influences hidden in the aggregations that were used.

The extrapolations shown in Tables 4. 5, and 6 are not, of course, predictions for the 
future. W ith the poor record dem ographers have built up in their efforts to anticipate 
demographic changes, especially those in birth rates, it is unlikely that population forecasts can 
be accurate, and the consumption patterns that accom pany them even less so. Rather, the 
projections are simply the logical outcomes of specified assumptions. It is assumed, for 
example, that the relations given in Table 2 will hold in the future. This m ight not be true. 
Changing consumer tastes, such as a reduced reliance on the private automobile as a primary 
means of transport, could cause certain consumption items to fall in relative importance and 
others to rise. Important new products could sim ilarly affect the balance.

In short, it does not appear that the economy would have to undergo any majoi 
adjustm ents in the composition of output of consumer goods and services as the result of ; 
slower rate of population growth. W hile after a time the volume of output would be smaller i' 
the lower-fertility population, its structure would seemingly remain essentiallx’ unaffected.
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Although demographic transition theory has been characterized 
as a historical generalization in search of an explanatory principle, writings on 
the transition have in fact offered a plethora of explanations for fertility decline. 
[Bulatao, 1979: 1]

Am ong the p lethora of possib le explanations for the dem ographic transition , 
singu lar im portance has recently been given in a series o f papers by C a ld w ell to 
a change in the d irection  of in trafam ily intergenerational transfers and an asso
ciated shift in paren tal m otivation to bear and rear children from econom ic to 
psych ic advan tages, w hich accom panies socioeconom ic developm ent and 
m odernization. A s a b rie f sum m ary of his argum ent, C aldw ell w rites

The fundamental thesis is that fertility behavior in both pretransitional and 
post-transitional societies is economically rational within the context of socially 
determined economic goals and within bounds largely set by biological and psy
chological factors. Two types of society can be distinguished: one of stable high 
fertility, where there would be no net economic gain accruing to the family (or to 
those dominant within it) from lower fertility levels, and the other in which 
economic rationality alone would dictate zero reproduction. The former is char
acterized by “net wealth flows” from younger to older generations, and the latter 
by flows in the opposite direction. These flows are defined to embrace all eco
nomic benefits both present and anticipated over a lifetime. [1978:553]

The fertility  transition  itse lf is seen as a period of destab ilization  caused by a 
shift in the d irection  of the net flow of wealth (or net in tergenerational trans
fers, to use the term ino logy that I adopt in this paper) whose underly ing causes 
incorporate a num ber of econom ic and social changes associated  with eco
nomic developm ent, includ ing such factors as a shift from fam ilia l to non- 
fam ilia l modes of production and the introduction of m ass education , both of 
which ra ise the costs of ch ildren and underm ine the moral basis o f intergenera-

ocoo
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tional relationships w ithin the traditional fam ily  (see , e .g . ,  C a ld w ell, 1976, 
1978, 1980).

In two recent papers (1980, 1981), 1 have begun a long-term  project 
whose goal is to construct an econom ic theory of the dem ographic transition. 
The initial work on this project has a number of p ara lle ls with C a ld w e ll’s the
ory and with an independent statem ent o f a sim ilar v iew  by R yder (1976); my 
work also em phasizes the connection between fertility  and the intcrgenera- 
tional distribution of incom e and consumption w ithin the fam ily  and attempts 
to trace the m echanism s by which socioeconom ic developm ent m ay lead to 
fertility  transition.

This paper represents both a sum m ary and extension of m y recent work 
and related theoretical literature with em phasis on its application to dem o
graphic transition theory. At the theoretical lev e l, I have been attem pting to 
integrate m icroeconom ic theories o f fertility  and fam ily  behavior associated 
w ith, among others, B ecker (1960) and W illis  (1973), and the altru istic model 
of fam ily  behavior developed by B ecker (1974, 1981) and B ecker and Tomes 
(1976), into the dynam ic general equ ilib rium  fram ework of the overlapping 
general model invented by Sam uelson (1958). The broad purpose of this en
deavor is to develop a theory that takes exp lic it account of the interaction 
between the fam ily  and other social and econom ic institutions such as firms, 
m arkets, and governm ent during the course of econom ic growth and develop
ment, and that deals with both the causes and consequences of changes in 
fam ily  fertility  behavior, investm ent in human and physica l cap ita l, and inter- 
generational transfers at both the m icro level and m acro level o f an a lysis .

The new theoretical contribution in this paper is to bring together and 
demonstrate the connection between two seem ing ly  unrelated lines o f research 
that both originate with Sam uelson ’s overlapping generations model. One line, 
represented by the important papers o f Arthur and M cN ico ll (1978) and Lee 
(1980), app lies the tools of form al dem ography to the Sam uelson model to 
derive expressions that relate the effects o f variations in the rate of population 
growth to steady-state per capita econom ic w elfare . The second line began 
with an excellen t paper by G ale (1973), which w as extended sign ificantly in a 
recent PhD thesis by Kim (1981). The focus of their work concerns the role of 
money and financial institutions in perm itting an econom y m ade up of overlap
ping generations to provide decentralized com petitive m arkets for borrowing 
and lending that a llow  the achievem ent of a so -called  Golden R ule state, in 
which the rate o f interest is equal to the rate of population growth and per 
capita w elfare is m axim ized . In both lines of research , the pattern of life-cycle 
production and consum ption and the direction of intergenerational transfers can 
be shown to p lay a crucial role.

The main substantive conclusions of the present paper follow from the 
assumption that modern econom ic developm ent is driven by sustained techno
log ical change that is translated into growth in real incom e v ia investments in 
human and physical cap ita l. At a g iven  rate of population grow th, a rise in the 
productivity of human and physical cap ita l due to im proved technology in-
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creases the mean age at which it is optim al for an ind ividual to produce his 
lifetim e wealth re la tive  to the age at which he consumes his lifetim e w ealth , in 
steady state. T h is , in turn, tends to shift the steady-state direction of net inter- 
generational transfers from a situation in which the young transfer to the old 
under prim itive technological conditions to a situation in which the old transfer 
to the young with more advanced technology. In the former case a rise in 
population growth increases per capita wealth and w elfare , and in the latter 
case it reduces them.

The potential power of this fram ework to explain  dem ographic transition 
is perhaps best illustrated  by the fo llow ing application of its com parative 
steady-state im p lications. A ssum e a m icroeconom ic model of fertility such that 
parents have a positive preference for number of children and that they are 
perfectly altru istic in the sense that they gu ide and finance the w ealth -m axim iz
ing pattern of investm ents in their ch ild ren ’s human and physical cap ital so that 
the rate of return to cap ital is a lw ays  kept equal to the rate of population 
growth. In this c ase , the leve l o f fertility  w ill a lw ays be chosen such that the 
net direction of intergenerational transfers is from parents to children although 
children m ay m ake transfers back to their parents over part o f their lifetim e. 
Further assum e that parental preferences are such that the fraction of parents’ 
lifetim e wealth that is devoted to children is constant across societies that d iffer 
in technology and hence in leve ls of incom e and wealth. Under these assum p
tions, in steady state the more techno logically  advanced the society : ( 1) the 
low er the rate of population growth; (2 ) the higher the amount of physical 
cap ital per person; (3 ) the h igher the amount of human capital per person; (4) 
the later in his life  cyc le  an in d iv id u a l’s net productivity w ill exceed his con
sumption; and (5) the more lik e ly  it is that parents w ill m ake positive net 
bequests to their children at death rather than re ly  on their children for old age 
support.

In the next section of this paper the theoretical fram ework is developed 
and the main an a ly tica l results are presented. In the fo llow ing section a number 
of the im plications of the fram ework are outlined inform ally . The paper con
cludes with an a lternative version of the C aldw ell hypothesis that reverses the 
line of causation that he em phasizes. This hypothesis, which I call the “ paren
tal a ltru ism ” hypothesis, em phasizes the crucial role that the fam ily  p lays in 
retarding or prom oting econom ic developm ent.

Overlapping g enerations 
and interg enerational relations
A ny v iab le society  must so lve a set o f econom ic problems associated with the 
maintenance of its productive potential over time and the distribution of its 
output of goods and serv ices to its m em bers. Since Adam  Sm ith , econom ists 
have stressed the benefits o f the institutional specialization  and d ivision of 
labor and the gains from trade that m ay be achieved by a decentralized system  
of prices and m arkets. B eginn ing with Sm ith , econom ists have also free ly  con-
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ceded that there are m any reasons that decentralized  com petitive m arkets m ay 
fail to ex ist or m ay function im properly . O nly recen tly , how ever, have econo
m ists rea lized  that the sim ple dem ographic fact that a population consists of 
ind iv iduals belonging to d ifferent generations m ay im p ly  that there are barriers 
to trade that cannot be overcom e by the operation of any Sm ith ian  Invisib le 
Hand based on the pursuit of ind iv idual se lf-in terest.

This barrie r, which has com e to be ca lled  the overlapp ing generation 
friction (W allace , 1980), w as first illu strated  by Paul Sam uelson in his sem inal 
consumption loans paper (1958). To circum vent th is barrier to intergenerational 
trade, Sam uelson suggested  that society  m ust resort to nonm arket institutions 
or “social co n tr iv an ces .” He m entioned three p o ss ib ilit ies ; (1) a system  of 
private intergenerational transfers w ithin  househo lds; (2 ) a public tax and trans
fer system  such as social secu rity ; or (3 ) the creation  of real or artific ia l assets 
such as paper m oney, go ld , land , or governm ent bonds that can serve as a store 
of value.

In this section , I w ill first use the sim plest version of S am uelson ’s over
lapping generations model to introduce som e issu es , concepts, and terminol
ogy that w ill serve as the basis o f a su rvey o f recent app lications of this model 
to m acroeconom ic aspects of the re lationsh ip  betw een the d irection of inter
generational transfers and population grow th . In the last part o f the section, I 
present some new  theoretical results that w ill help c la r ify  som e issues concern
ing the m icroeconom ic ro le o f fam ily  structure, fe rtility  behavior, and eco
nomic developm ent.

The two-period model
Consider a s im p le  abstract econom y in w hich  iden tica l ind iv iduals liv e  for two 
periods of tim e so that in any g iven  period the population is made up of the 
“young” and the “ o ld ” in proportions determ ined by the rate o f population 
growth. For exam p le , if  each  father has one son the rate o f population growth is 
zero and there are equal num bers o f each  age ; i f  each father has two sons the 
population doubles each generation and there are tw ice  as m any young as old 
each period. M ore g en era lly , i f  the fertility  rate is B  sons per father, the ratio of 
young to old is B and the rate of population grow th is n = B — \ per generation.

Each ind iv idual is endow ed w ith an incom e of P  units of perishable 
consumption goods when he is young and units when he is old. This endow
ment m ay be interpreted to reflect the labor p roductiv ities o f the young and old. 
For exam p le , the endowm ent ()^,F-^) = (8 ,2 ) corresponds to the endowment 
point Cq in F igure 1 where the horizontal ax is , m arked C \ m easures the con
sumption o f a typ ica l young person and the vertica l ax is , m arked C", measures 
the consum ption of a typ ica l old person. If the young w ere less productive than 
the o ld , the endowm ent m ight be (y^ ,F ’ ) = (3 ,12 ) as ind icated  by point in 
F igure 1. In the absence of any transactions, each  ind iv idual in any generation 
w ill s im ply consum e his endowm ent in each period of h is life , ach ieving the 
level of lifetim e u tility  indicated by the ind ifference curve passing through his 
endowment point. The endowm ent points e„ and ct, in F igure 1 are chosen so
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that they each provide the sam e leve l o f lifetim e u tility  indicated by the ind if
ference curve Uq.

Now suppose that the population is doubling every generation ( i .e . ,  the 
growth rate is alm ost 3 percent per y e a r  and the length of a generation is 25 
years) so that there are tw o young persons for every old person in the popula
tion in any g iven period. A lso  assum e that the endowment point is Ca in F igure
1. C lea rly , it would be feasib le  for each person in every generation to ach ieve a 
life -cyc le  consum ption path an yw h ere along the straight lin e  passing through 
points 6a, g, and ei, in F igu re 1. B ecause this line determ ines all feasib le  con
sumption paths, I sh a ll c a ll it the “ socia l budget constra in t.” For exam ple , in 
each period assum e that a socia l security  tax of 3 units o f consum ption is lev ied  
on each young person and that the proceeds are transferred to the old. S ince 
there are tw ice as m any young as o ld , each old person rece ives a socia l security 
transfer o f 6  un its. T he post-transfer age distribution of consum ption is C^= 
8 — 3 = 5 and = 2-b (2-3) = 8 w hich corresponds to point g  in F igure 1. 
Given that population grow th , endow m ents, and the tax and transfer program

FIGURE 1 Consumption of the young, C\
versus consumption of the old,
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rem ain  the sam e in the next period, p o in ty  also  corresponds to the consum p
tion path that each  young person expects to fo llow  during his life .

In fact, o f a ll the points along this social budget constrain t, the highest 
attainab le level o f lifetim e u tility  for m em bers o f each generation is attained at 
point g where the indifference curve U *  is tangent to the constraint. Econo
m ists ca ll U *  the Golden R u le level o f u tility . In this exam p le , the direction o f 
intergenerational transfers required to ach ieve the Golden R u le w as from the 
younger to the o lder generation . O bviously, i f  the endowm ent point is at point 
et, instead of ea, the direction of transfers required to reach point g is reversed , 
that is , each old person is taxed 4 units and each young person receives a 
transfer of 2 un its.

An im portant feature o f the social budget constraint should be noted; the 
rate of interest is equal to the rate o f population growth along the constraint. 
Sam uelson c a lls  this the b io logica l rate o f interest. The proof is sim ple. B y 
defin ition , the rate o f interest is the rate at which future consum ption can be 
increased  by sacrific ing current consum ption. Thus, if  the rate of interest i s r ,  a 
young person who g ives up one unit of consum ption m ay increase h is old age 
consum ption by l+r units. S ince the social budget constraint ind icates the 
trade-off betw een current and future consum ption, it fo llow s that its slope is 
equal to \ + r  in abso lute value. But the budget constraint w as constructed by 
ask ing at what rate the consum ption of the old can be increased  by tax ing the 
young. The an sw er to this question is that for each unit that the young are 
taxed , the old rece ive  B = \-\-n un its. H ence, r  — n.

The soc ia l budget constraint in F igure 1 m ay now be interpreted as the 
w ealth  constraint o f a representative ind iv idual bom in any period t . That is , 
each point on the constraint satisfies the equation

¥} + yf.
l+ r

= C] +
Ch
\ + r

w hich , in w ords, m eans that the present discounted values o f the in d iv id u a l’s 
life -cyc le  incom e and consum ption stream s are equal when these stream s are 
discounted at the b io log ica l interest rate r  =  n }

Suppose that there ex ists a com petitive m arket in which ind iv iduals m ay 
borrow or lend at the b io lo g ica l rate o f interest. A typ ica l young person who 
faces the w ealth  constraint in F igure 1 m ax im izes his lifetim e u tility , increasing 
it from Uq to U *  by choosing a life -cyc le  consum ption path at point g . Consider 
the three w ays  that this m ight be ach ieved . (1) If h is endowm ent point were at 
e „, the young person would lend 3 units of his endowm ent at the b io logical 
interest rate o f 100 percent. In old ag e , he would then use the principal and 
interest to increase h is consumption by 6 units above his endow m ent. (2) Con
v erse ly , if his endowm ent point were at ei,, he would borrow 2 - units when 
young and decrease his old age consum ption by 4 units to repay the principal 
and interest on this loan . (3) F in a lly , if  his endowm ent point were at g, he 
would be neither a borrower nor a lender.
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In an im portant paper, G ale (1973) pointed out that Sam uelson only con
sidered situations corresponding to the first of these cases in which the young 
w ish to be lenders when the rate of interest is equal to the rate of population 
grow th. F ittin g ly , he ca lled  this the Sam uelson case . He ca lled  the second 
situation in which the young w ish to be borrowers the c la ss ica l case and the 
final situation the balanced  case . As I shall argue below , the Gale c lassification  
turns out to be very  important for a range of questions concerning the role of 
the fam ily  and other econom ic institutions in econom ic developm ent and de
m ographic transition . It also  has a clo se but hitherto unnoticed relationship to 
some sup erfic ia lly  unrelated resu lts obtained by econom ic dem ographers such 
as Arthur and M cN ico ll (1978), Lee (1980), and W illis  (1980, 1981) concerning 
the effects of changes in the rate o f population growth on econom ic w elfare . 
H ence, it is appropriate to consider the m eaning of this c lassification  carefu lly  
at this point.

A ccording to ordinary accounting p rincip les, a lender has a positive 
credit that is offset by the negative cred it or liab ility  of a borrower. L ater, when 
the transaction has been com pleted , the borrower's liab ility  is d ischarged  by 
the paym ent of his debt. From this point o f v iew , the unbalanced Sam uelson 
and c lassica l cases are very puzzling.

C onsider the Sam uelson case first. If a ll the young people in society  w ish 
to lend when r  = n , they have positive aggregate credit balance. We m ay then 
ask  who are the borrowers on the other side of the transaction to whom we m ay 
assign  the offsetting lia b ility ?  C lea rly , they cannot be the current old people 
because they w ill be dead in the next period and in no position to repay their 
debt. The on ly peop le who could repay the loan are the young of the next 
period who are as ye t unborn. T hus, it is the unborn who have an aggregate  
liab ility  that offsets the aggregate  cred it of this period. C lea r ly , how ever, the 
unborn young of the next period cannot m eet w ith the young of this period to 
sign  a loan contract. This barrier to intergenerational trade is what I referred to 
earlie r as the overlapp ing generation  friction , and it is this barrier that Sam uel- 
son ’s three socia l contrivances are designed to overcom e.

One of these contrivances, a p ay-as-you-go  social security system , pro
v ides a fam iliar exam ple . In one sense, a social security system  is sim p ly a 
program  that taxes w orkers ( i .e . ,  the young) and transfers the proceeds to the 
retired ( i .e . ,  the old) each period. The taxes and transfers offset one another 
and no aggregate  cred it or liab ility  is carried  into the next period. W hen this 
point is m ade it in v ariab ly  generates strong protests, as the current social secur
ity debate in the U nited States v iv id ly  illustrates. The current old contend that 
they are not w elfare  recip ien ts; rather, they argue that they are entitled to the 
social security  benefits that they rece ive  as paym ent for the social security  taxes 
that they paid  in the past. In effect, their argum ent im p lies that the current 
young incurred a liab ility  before they were born that they are m orally  bound to 
d ischarge by p ay in g  social security  taxes now. If the young live up to the terms 
of this “ social co n trac t,"  they w ill s im ultaneously d ischarge their liab ility  to 
the current old and im pose a liab ility  on the unborn young of the next period.
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The c la ss ic a l case is ju st the reverse of the Sam uelson case. At the b io
log ica l interest ra te , r  = « ,  the young w ish to be net borrow ers, the aggregate 
credit balance of the current young is n egative , and this m ay be considered to 
be offset by an aggregate  positive cred it o f the unborn young of the next pe
riod. S im ila r ly , the old of this period d ischarge their aggregate liab ility  by 
m aking transfers to the young.

The overlapp ing generation  model that I have used to illu strate  the Sam 
uelson and c la ss ic a l cases is ex trem ely  sim ple in that ( 1) people are assum ed to 
be identical and to live  on ly two periods, (2 ) labor is the only factor o f produc
tion , and (3) consum ption goods are not storable. H ow ever, m any of the im 
portant results o f this model carry over to more com plex m odels in which 
generational o verlap  is greater because it is assum ed that people liv e  m any 
periods or in continuous tim e and are subject to m ortality risks at each age; 
people have d ifferen t tastes and d ifferent life -cyc le  productiv ity profiles; and 
output is produced w ith inputs o f natural resources, physica l cap ita l, and 
human cap ita l, as w ell as “endow ed lab o r” f i .e . ,  the exogenous productive 
capac ity  o f a w orker). In p articu lar. G ale (1973) proved that an econom y with a 
constant population growth rate n m ay be either in a balanced or in an unbal
anced ( i .e . ,  Sam uelson  or c la ss ic a l) Golden R ule com petitive equ ilib rium  with 
r  =  n no m atter how  m any periods ind iv iduals liv e . The main difference be
tw een this case and the tw o-period case is that here a balanced equ ilib rium  m ay 
involve trade betw een  m em bers o f different generations, whereas in the two- 
period model the balanced equ ilib rium  is autarkic ( i . e . , ind iv iduals sim ply con
sum e their endow m ent).

For exam p le , suppose that people liv e  for three periods as “ yo u n g ,” 
“ m id d le -aged ,” and “ o ld ” and that on ly the m idd le-aged  have incom e. In this 
case , a young person w ishes to borrow from a m idd le-aged  person to finance 
his current consum ption, and the m idd le-aged  person is w illin g  to lend to the 
young person in order to finance his old age consum ption with the repaym ent 
of principal and interest by the person to whom he m ade the loan in the last 
period. Of course , the institutional m echanism  by which this transaction takes 
place need not invo lve a face-to-face m eeting betw een the borrower and the 
lender.

More com m only , the m idd le-aged  person v iew s h im self as a saver when 
he p laces part o f h is incom e in a bank or som e other financial interm ediary that 
prom ises to pay him  an interest rate r  and stands ready to allow  him  to w ith
draw  his sav ings plus accrued interest w henever he chooses. The bank then 
uses these deposits to m ake loans to the young. If we assum e that the cost of 
running the bank is zero and that there is com petition am ong banks, and if  we 
neglect default r isk , the bank w ill be forced to charge an interest rate on loans 
equal to the interest rate r  that it p ays depositors. In a com petitive balanced 
equ ilib rium , the interest rate varies such that the aggregate  dem and for loans is 
equal to the supp ly of loanab le funds. In equ ilib rium , the aggregate liab ilities 
of each bank ( i .e . .  its deposits) are equal to its aggregate credits ( i .e . ,  its loans) 
so that its aggregate  credit balance is zero. H ence, the aggregate credit balance 
of the banking svstem  as a whole is zero.
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Only in a spec ial case , how ever, does balance occur when the com peti
tive rate o f interest is equal to the rate o f population grow th. T yp ica lly , there is 
either ( 1) an excess dem and for loans when r  =  n because the young w ish to 
borrow m ore than the m iddle-aged w ish  to save or (2) an excess supply o f loans 
when r  =  n because the m iddle-aged w ish to save more than the young w ish to 
borrow. The first case  corresponds to G ale ’s c la ss ica l case because the agg re
gate liab ilitie s  o f borrowers exceed the aggregate  credit o f lenders ( i . e . , savers) 
in each period. The second case corresponds to h is Sam uelson  case because the 
population as a w hole has a negative credit balance.

O rdinary m arket institutions such as com petitive borrow ing or lending 
markets with or w ithout financial in term ediaries cannot support an unbalanced 
Golden R ule equ ilib rium  with r  = n . A t the sam e tim e, the absence of such 
institutions in a g iven  soc iety  im p lies that ind iv iduals in that society  fa il to 
achieve the highest possib le level o f per cap ita w elfare— i . e . , the Golden R ule 
level of lifetim e u tility— because they are unab le to ach ieve the best feasib le  
pattern of life -cyc le  consum ption g iven  their pattern of l ife -c y c le  incom e. This 
is illustrated for the two-period model in F igure I by the fact that ind iv iduals in 
a balanced ( i .e . ,  au tark ic) equ ilib rium  ach ieve the u tility  leve l Uo instead of the 
h igher Golden R u le leve l U *  when their endow m ent point is at either oreb, 
which correspond, resp ective ly , to the Sam uelson and c la ss ic a l cases. In the 
former case , ind iv iduals are re la tiv e ly  affluent w h ile  young and suffer a re la 
tiv e ly  im poverished old age ; the reverse is true in the latter case.

In the tw o-period case , the direction of intergenerational transfers re 
quired to achieve the Golden R u le is from the younger to the o lder generation 
in the Sam uelson case  and the reverse in the c la ss ica l case . The definition of 
the direction of in tergenerational transfers required to ach ieve the Golden R ule 
is less c lear in the genera l case in w hich people live  more than two periods. For 
instance, in the three-period borrow ing and lending exam ple g iven  above, the 
m iddle-aged people, in effect, m ake transfers both to the young (in the form of 
loans) and to the old (in  the form of repaym ent of principal and interest on the 
loans that they received  in the previous period).

Note, how ever, that the G ale classification  tells us the net direction of 
intergenerational transfers required to reach the Golden R u le . If the eq u ilib 
rium is balanced when r  =  n , the transfers to the young equal the transfers to 
the old— that is , the aggregate  population is neither a net borrower nor a net 
lender— and we m ay say  that net intergenerational transfers are zero. In the 
Sam uelson case , the aggregate  population is a net lender, transfers to the old 
exceed transfers to the yo un g , and the net direction of transfers is from the 
younger to the o lder generation . C onverse ly , in the c lass ica l case , the popula
tion is a net borrower and the net d irection of intergenerational transfers is from 
the older to the younger generation .

Population growth and welfare: 
The general model
W hether an econom y w ill be balanced , Sam uelson , or c la ss ica l depends on 
three underlying facts: ( 1) the preferences of ind iv idua ls for current versus rs
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future consum ption; (2) the shape of the Jife-cycle  incom e profile o f ind ividuals 
in each  generation ; and (3 ) the rate of population grow th . If w e abstract from 
the institutional m echanism s required to support the Golden R u le  state and take 
the rate of population growth as fixed and equal to the rate o f interest, consum 
ers who liv e  T  periods find an optim al l ife -cyc le  consum ption path, 
[C (1 ),C (2 ), . . . ,C (7 )] by m ax im izing their lifetim e u tility  function U 
= i/ (C (l) , C (2 ) , . . . ,C (T ))  subject to their life tim e w ealth  constraint

Ik = y(i) + Y{2)
I-t-r

-I- Y(T)
(1+rf

where [7 (1 ), 7 (2 ) ,  . . . , 7 (7 ) ]  is the life -cyc le  incom e profile. This m axim iza
tion problem is illu strated  in the tw o-period case in F igure 1.

We are now in a position to exp lo it a hitherto unnoticed duality  relation
ship betw een the G ale c lassification  and som e resu lts first obtained in an e le 
gant paper by A rthur and M cN ico ll (1978), which w ere rev iew ed  and extended 
in another exce llen t paper by Lee (1980). Arthur and M cN ico ll w ished to deter
m ine whether an increase in the steady-state rate of population growth in
creases or decreases the level of lifetim e u tility  of a typ ica l m em ber of the 
population when it is assum ed that the rate o f interest is equal to the rate of 
population grow th . F o llow ing Sam uelson (1976), they noted that an increased 
rate of population grow th .reduces the amount o f output ava ilab le  for consump
tion in the steady state because more resources m ust be devoted to investment 
in order to equip  each w orker with a g iven  am ount o f cap ita l equipm ent. Be
cause this “ cap ita l-w iden ing  effect” is a lw ays  n egativ e , a low er rate of popula
tion growth a lw ays  increases ind iv idual w elfare in a population without age 
structure ( i .e . ,  in w hich people liv e  one period so that there is no generational 
overlap ). W hen there is generational overlap , how ever, an increase in n may 
lead  to a positive “ intergenerational transfer e ffe c t ,” w h ich , in princip le, may 
outw eigh the negative cap ita l-w iden ing  effect; a lte rn ativ e ly , the intergenera
tional transfer effect m ay be negative so that it reinforces the cap ital-w idening 
effect.

The intuition underly ing  the proxim ate determ inants o f the sign of the 
intergenerational transfer effect is most e a s ily  seen by invok ing the definition 
of the direction of net in tergenerational transfers that fo llow s from the Gale 
c lassification . If the econom y corresponds to the Sam uelson case , the aggre
gate population is a net lender, and the direction of net intergenerational trans
fers is from the younger to the o lder generation . An increase in the rate of 
population growth increases the b io lo g ica l rate o f interest, and , in turn, an 
increase in the rate of intere.st benefits lenders. H ence, the sign of the inter
generational transfer effect is positive. O bviously, the c la ss ica l case works in 
the opposite d irection because an increase in the interest rate reduces the w el
fare of net borrowers. The reader can confirm these results d iagra inm atica lly  in 
F igure 1. A rise in the rate o f population growth causes the social budget con
straint passing through the endowm ent point to becom e steeper. Given that the
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consumption point is in itia lly  at point g, it is c lear that the attainab le level of 
w elfare is h igher after the increase in the rate of population growth when the 
endowment point is at but low er if  it is at eb.

Before d isp lay in g  the duality between the G ale c lassification  and the 
Arthur and M cN icoll resu lts, it is convenient to m erge the cap ita l-w iden ing 
effect with the intergenerational transfer effect, which are presented separately 
by Arthur and M cN ico ll. This is done by defining the net incom e, Y(x), o f an 
ind ividual of a g e x  to be equal to the in d iv id u a l’s age-specific  “ endow ed” labor 
productivity m inus his age-specific investm ent in physical or human capital 
plus the age-specific  returns to his past investm ent in ph ysica l or human cap i
ta l. The resu lting life -cyc le  net incom e profile, [T (1),T (2), . . . ,Y (T )], has 
some negative or zero elem ents at ear ly  ages because the cost of investm ent in 
a ch ild ’s human cap ita l exceeds his labor productiv ity . D epending on the extent 
and duration of human capital investm ent, the net labor productiv ity profile 
even tually  becom es positive, rises to a peak during adulthood, and begins to 
fa ll at old age , reach ing zero upon retirem ent (see Ben-Porath , 1967).

For s im p lic ity , I have dispensed with the interm ediation by firms be
tween savers and investors by treating physica l cap ita l as if  ind iv iduals accu
m ulate m achines with their net sav ing at each age , p ay ing  the cost o f the new 
m achines as they are acquired and receiv ing the rental incom e from their accu 
m ulated stock of m achines at each age. D issaving during old age is then treated 
as if  the e lderly  were se lling off their stock of m ach ines (presum ab ly to 
younger people) as they approached the end of their liv es .

S ince m achines can be sold, but human cap ital is em bodied in the ind i
v idual and w ill becom e unproductive upon death or retirem ent, cap ital theory 
im plies that people shift the m ix of their total investm ent from human to ph ysi
cal cap ital as they age . Total net investm ent declines and becom es negative 
even tually  if  ind iv iduals do not have a bequest m otive. If there are bequests, 
net investm ent m ay be positive through life . The life -cyc le  net incom e profile 
is therefore l ik e ly  to be low er than the net labor p roductiv ity profile during the 
m iddle years of life  when ind iv iduals are net savers and h igher than the net 
labor productiv ity profile in old age . It is im portant to note that age-specific net 
incom e provides a m easure of the net social product of an ind iv idual in terms of 
both his labor productiv ity and the net productiv ity of the cap ita l that he ow ns.

Given this definition of age-specific net incom e, per cap ita net incom e is 
equal to per cap ita consumption in each period, where the per cap ita m easures 
are com puted by tak ing the sum o f age-specific net incom e or consum ption in 
each period, w eighted by the number of ind iv iduals in each  age group in that 
period. Let us define the fo llow ing terms: x  (= 1 , . . . , T) is the age o f an 
ind iv idual at his next birthday; p(x) is the probab ility that he surv ives to age x 
conditional on surv ival to a g e x  -  7; C{x) and Y(x) are the age-specific  flows of 
consumption and net incom e during thex th  year of life ; g — l+/i is the popula
tion growth factor ( i .e . ,  the net reproduction rate) where n is the rate o f popula
tion growth per period; p = \+ r  is the discount factor w here r  is the rate of 
interest; and age is m easured in discrete units x  = 1,2, . . .  ,7 . where 7  is the 
upper lim it to the length of life . In what fo llow s, it is assum ed that investm ent
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in physica l and hum an cap ita l is a lw a y s  ad justed  so that the rate of return to 
cap ita l is equal to the b io log ica l interest ra te , that is , r  = n or equ ivalen tly , p =
g . For expositional ease , I sh a ll a lso  adopt the convention of referring to p and 
g rather than r  and n as the rates of return to cap ital and the rate of population 
growth.

I define the social budget constraint as

/V,(0) £ p(x)C (x) NtiO) ^ p(xmx)
8

(1)

where A^(0 ) is the num ber o f newborns liv in g  in the population in period t and 
N t(x ) =  p (x)N t(\)g  “ is  the num ber of persons of a g e x  liv in g  in the popula
tion. The social budget constraint s im p ly  verifies that aggregate  consumption is 
equal to aggregate  net incom e. For notational conven ience, let Cl and Yl de
note aggregate consum ption and net incom e d iv ided  by the number of new
borns.

W hen p = g ,  as it does with G olden R u le sav ings and investm ent, it 
fo llow s im m ed iate ly  from equation ( 1 ) that the present discounted values of 
expected lifetim e consum ption and production are equal. That is ,

W ip )
T
1

x = l
p(x)C (x)

r>X-l
^ p(x)Y(x) (2)

where W(p) is an in d iv id u a l’s expected life tim e w ealth  at the moment that he is 
bom , evaluated at the d iscount factor p . Note that W(p) = C l =  Yl so that 
life tim e wealth m ay  be com puted from cross-section  data under steady-state 
conditions with p = g .

Follow ing A rthur and M cN ico ll (1978) and Lee (1980), I define the aver
age  ages of consum ing ac and producing Oy, ca lcu lated  from the cross section, 
as

1 T
i xp {x)C (x)

Cl g X -l

1 T
2 xp(x)Y (x)

Yl X=1

(3)

(4)

S ince p  — g, Oc m ay also  be interpreted as the mean age  at which a person 
consum es his life tim e w ealth , lF (p j, and as the mean age at which he pro
duces h is lifetim e w ealth .

Their m ajor resu lts , m odified to accord with m y definition of net income 
and expressed in d iscrete instead of continuous tim e, are contained in the fol
low ing two propositions:
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Proposition 1: An increase in the population growth rate in creases, does 
not affect, or decreases the steady-state leve l o f per cap ita w elfare when 
p = g,  depending on whether the m ean age of consum ption (Uc) is 
g reater than, equal to, or less than the mean age of production (Oy).

This resu lt is g iven  quantitative expression in

Proposition 2 : The steady-state e lastic ity  o f lifetim e w ealth , W (p ), with 
respect to an increase in the rate of population growth is

e =
31n W{p)

d in g
= ür (5)

Proposition 2 is a  s ligh tly  d ifferent expression of Proposition 2 ' in L ee (1980; 
1,134) in which he shows that etc — ay is the uniform  percentage am ount by 
which consum ption m ay be increased  or decreased  when population growth is 
increased by a  g iven  percentage am ount re la tive  to any arb itrary life -cyc le  
consumption path satisfy ing  the socia l budget constraint.

In Propositions 1 and 2 , the econom y is assum ed to be on a Golden Rule 
(G R) growth path in which sav ings and investm ent are ad justed  so as to equate 
the rate of return to cap ita l to the rate of population growth ( i .e . ,  p  = g ) ,  
thereby ach iev ing the m axim um  leve l of steady-state per cap ita w elfare corre
sponding to any g iven  rate o f population grow th . H ow ever, it is c lear from 
these propositions that the leve l of per cap ita w elfare  on a GR path varies with 
the rate o f population grow th. F o llow ing Sam uelson  (1975), I define the 
“ G oldenest” of Golden R u le (GGR) paths as that rate o f population growth g*  
for which the GR leve l of per cap ita w elfare is m ax im ized . The characteriza
tion of GGR population growth w ithin  the T-period fram ew ork can then be 
stated as

Proposition 3 : If it ex ists , the GGR rate of population growth g *  that 
m axim izes per cap ita w elfare occurs when p* = g *  and = ay.

That ac = Oj/ is a  n ecessary condition for GGR population growth fo l
low s im m ed iate ly  from the fact that an in d iv id u a l’s life tim e u tility  is an in 
creasing function of h is w ea lth , W(p) ,  and that W(p)  is m axim ized  when 
equation (5) is set to zero. The c lau se  “ if  it ex is ts ’ ’ p refacing Proposition 3
calls attention to the fact that p* = g*  and ac = ay are necessary but not
sufficient conditions for an “ in terio r” m axim um  of steady-state  per cap ita  w e l
fare. In tu itive ly , g*  represents a situation in which the w elfare  ga in  from posi
tive intergenerational transfers from the young to the old associated  w ith h igher 
population growth is offset at the m argin  by the w elfare losses due to capital- 
w idening and increased  ch ild -rearing costs. Under certain  conditions, how 
ever, a rate of population growth g*  such that = a  ̂ m ay be associated  with 
m inim um rather than m axim um  per cap ita w elfare . Under other conditions, it
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m ay be the case that<3(. >  Oy oruc <  a «  for a ll possib le population growth rates, 
0 < g  <c^. In this paper, I shall assum e that there does ex ist a ^ *  such that Ac =  
ay and that this v a lu e  of g*  corresponds to m axim um  per cap ita  welfare.^

T h e  a g g r e g a t e  c r e d i t  b a l a n c e

A model w ith essen tia lly  the sam e formal structure w as studied by Gale and 
recently extended sign ifican tly  by K im  (1981), but from a very d ifferent point 
o f v iew . They concentrated alm ost ex c lu s iv e ly  on the possib le  ro le of institu
tions such as m oney and financial in term ed iaries in supporting Golden Rule 
equ ilib ria  in ind iv idua listic  com petitive m arkets. H ow ever, as 1 shall show , 
there are important duality  re lationsh ips betw een G ale ’s c lassification  and 
Propositions 1-3 above. In add ition , the G ale-K im  results suggest a reason 
w hy in tergenerational transfers w ithin  the fam ily  p lay  a v ita l role in the process 
of econom ic developm ent, and their fram ew ork provides a natural starting 
point for m icroeconom ic m odels of fam ily  structure, fe r tility , and the interac
tion of fam ilies and m arket institutions.

Let A(x ,p)  be the net financial assets of a g iven  person on h is xth  birth
day \Vho m ay borrow  or lend at the m arket interest rate r  where p  = 1 -f r . 
A ssum e that the ind iv idual begins and ends life  w ith no financial assets so that 
A (0 ,p ) = A(T,p) =  Q and, for s im p lic ity , neglect m ortality prior to T  by assum 
ing thatp(.v) = 1 fo rx  <  T . l i A ( x , p )  is positive , the person has positive credit 
and is , in effect, a net lender; \ iA ( x ,p )  is n egative , he has negative credit and is 
a net borrower. S ince  I have defined net incom e, Y{x),  as net of the costs of 
current investm ent and gross o f incom e from the cap ita l that the ind iv idual has 
accum ulated , note X\\axA(x,p) does not include c la im s to ph ysica l cap ita l, a l
though, of course, the future earn ing pow er of an in d iv id u a l's  human or physi
cal cap ital is im p lic itly  used as co llatera l for any borrow ing he m ay do.

B y  defin ition , the life -c yc le  path of financial asset accum ulation  and 
decum ulation  can be described by

A ( \ ,p )  = y ( l )  -  C ( l)

^ (2 ,p )  = Y{2)  -  C (2 ) + pA( \ ,p)
(6 )

A (T ,p )  = Y(T) -  C(T )  + p / K (7 - l ) ,p )  = 0

where pA(x — l ,p )  is the net interest incom e from positive assets or the net 
interest paym ents on negative assets o f a person of a g e x .

Note that the first equations in this series occur during childhood when 
net incom e is n egative  because labor earn ings are zero or n eg lig ib le  and the 
costs o f investing in human cap ita l are positive. If ch ildren were independent 
agents they would be borrowing during this period to finance both consumption 
and human cap ita l investm ent so that/ l(.v ,p) would grow  p rogressive ly  more 
negative and the ch ild 's  debt would grow . In re a lity , of course, it is parents 
who finance the human cap ital investm ent and consum ption of the ch ild . This
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illu strates the point often m ade in the human cap ita l literature that the fam ily  
serves as a nonm arket surrogate cap ita l m arket for the child.'*

From this point of v iew , parents who finance a ch ild ’s consum ption and 
investm ent accord ing to the set of equations (6 ) so as to m ax im ize h is lifetim e 
u tility  function i/ ('C (l) ,C (2 ), . . . ,Cr/’j )  are acting as perfect agents for him in 
the sense that they are doing exac tly  what he would do to m ax im ize his lifetim e 
w ealth  and u tility  if  he were ab le to act independently. I shall la ter consider 
whether it is reasonab le to expect parents to fo llow  such “ Golden R u le” behav
ior; I w ill not consider the more troublesom e question of whether it is reason
able to assum e that ch ildren have w ell-defined lifetim e preferences. Perhaps it 
is easiest to regard the parts of the life tim e u tility  function pertain ing to ch ild 
hood consum ption as reflecting the parents’ v iew  of what children should pre
fer and the parts pertain ing to adult consum ption as reflecting w hat their 
parents taught  them to prefer during their upbring ing .“*

At som e point during the life  c yc le , the ind iv idual begins to produce 
more than he consum es— that is , Y(x) becom es greater than C(x)— and he be
gins to pay off the debt that he has incurred in the first phase of his life . There 
are a number of institutional m echanism s by which he m ight p ay  this debt. 
Most ob v io usly , i f  he had o rig in a lly  contracted to borrow from another person 
or from a bank, the transfer of the excess o f his current incom e over current 
consum ption sim p ly represents the other side of a private quid pro quo ex
change.

A lte rn ativ e ly , if  w e assum e that his parents financed his in itia l consum p
tion and investm ent, he owes no lega l debt to anyone. He m ay nonetheless 
m ake net transfers back to his parents, although it is not obviously in his nar
row self-in terest to do so. He m ay have children and transfer resources to them 
to finance their consum ption and investm ent in human cap ita l, although again 
this ra ises the question of w hether it is in his self-in terest to do so. S till another 
poss ib ility  is that he pays socia l security  taxes, which are transferred to his and 
other peop le ’s e ld e rly  parents, and school taxes, which subsid ize the human 
cap ital investm ent o f his and other p eop le ’s ch ildren . F in a lly , he m ay sim ply 
acquire nom inal assets such as paper m oney, go ld , or governm ent bonds to 
hold as a store of value. As Sam uelson (1958) first pointed out, under certain 
conditions such nom inal assets m ay y ie ld  the b io logica l rate of interest p =  g. 
H ow ever, w ithin a g iven  period the ind iv idual who g ives up real goods and 
serv ices in exchange for an in trin sica lly  worthless p iece of paper is , in truth, 
m aking a net transfer to w hoever held the p iece of paper prior to the trans
action. If the “ social contrivance of m oney” is functioning properly , this trans
fer w ill be repaid w ith interest later when the individual trades h is m oney for 
goods with som eone else .

W hat a ll of these institutional m echanism s have in common from a so
cia l point of v iew  is that transfers from the younger to the older generation 
represent a means by which an ind iv idual pays off some of, all of, or more than 
the social cost of h is upbringing. As I shall show shortly , the answ er to the 
question of w hether an ind ividual ever pays off the social cost of his own
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upbringing is g iven  by the sign  of the aggregate  credit balance in the society as 
a w hole. If the aggregate  credit balance is positive , the younger generation 
m akes net transfers to the o lder generation ; if  it is n egative , the o lder genera
tion m akes net transfers to the younger generation . From the point o f v iew  of a 
purely self-in terested  o lder generation , ch ildren are net econom ic assets in the 
form er case and they impose net econom ic costs in the latter case .

Later, I shall argue that parental preferences for the num ber and quality  
o f children im p ly  that the latter case tends to hold em p irica lly . In effect, such 
parental preferences im ply that the older generation is w illin g  to m ake “ altru is
t ic ” net transfers to the future generation because of an interest in the number 
and w elfare o f its offspring. In add ition , I shall argue that parental altruism  
m ay be a requirem ent for a successfu l transition to a m odem  h igh-incom e, low- 
fertility  society in response to techno logical change.

It is , how ever, possib le for ind iv iduals to pay the socia l costs of their 
upbringing \ f Y ( x )  rises suffic ien tly  fast re la tive  to C(x)  so l hai  A(x ,p)  becom es 
positive. \ i  A(x ,p)  does becom e positive , an ind iv idual becom es a net lender 
for a portion o f h is life , in w hich case he m ust becom e a net borrower (or 
d issaver) toward the end of his life  in order to end up with a zero credit b al
ance. If a sufficient portion of the population has positive/Ifx, p j , the aggregate 
credit balance m ay be positive.

The value o f the aggregate  credit balance in a g iven  tim e period is sim ply 
the sum of the cred it balances o f each of the ind iv iduals liv in g  in that period as 
ind icated  in the set of equations ( 6 ). Fo llow ing our previous convention of 
d iv id ing aggregate  values by the number of newborns in the population , we 
find that the aggregate  credit balance per newborn is

A(p)  = 2  M x ,p )  ^  ^  Y { x ) -C ( x )  ^p _  ^  A(x ,p)
X = 1  S

(7)

From the socia l budget constraint in equation (1), the first term in the right- 
hand expression is zero. Hence

A (p ) { g - p )  = 0. ( 8)

Equation ( 8 ) adm its o f two types of solution. F irst, if  the Golden Rule 
condition p = g is m et, A(p)  m ay be n egative , zero, or positive and the econ
om y is , therefore, c la ss ic a l, balanced , or of the Sam uelson type . The Golden 
R u le equ ilib rium  m axim izes per cap ita w elfare at any g iven  rate of population 
grow th. Second, if  the Golden R u le equ ilib rium  is unbalanced and society does 
not provide institutions perm itting unbalance, the interest rate d iverges from 
the population growth rate ( i .e . ,  p  ^ g)  until the aggregate supply an d ’demand 
for loans is equated and A(p)  is zero. A ny such non-Golden R ule balanced 
equ ilib rium  y ie ld s a low er level of per cap ita w elfare than the corresponding 
unbalanced Golden Rule equ ilib rium .

o>
o-

w



^ *> ' f
Robert J. Willis 2 2 3

In the Sam uelson  case , there is an excess supply of loans and in the 
c lass ica l case there is an excess dem and for loans when p = g. In tu itive ly , one 
m ight expect that the balanced equ ilib rium  corresponding to the Sam uelson 
case would have p <  g and that corresponding to the c la ss ica l case would have 
P > g  when supp ly equals dem and. R ecen tly , how ever, K im  (1981) proved that 
this intuition is correct only under certain conditions invo lv ing the nature of 
lifetim e preferences and production technology.®

The d uality  betw een the Gale c lassification  and the resu lts g iven  in Prop
ositions 1-3 and equation (5) is d isp layed  in the fo llow ing equation , which is 
proved in the A ppendix:

A{p)  = W{p)[ac-ay]-, p =  g (9)

The interpretation of this equation is g iven  in the fo llow ing  two propositions:

Proposition 4 : The econom y is Sam uelson , b alanced , or c lass ica l in the 
sense of G ale (1973) as the m ean age of consum ing (Oc) is greater than, 
equal to , or less than the mean age of producing (Oy) when r  =  n,
and

Proposition 5:
(a) If r  = n an d / lfp ) is positive , a representative ind iv idual re

ce ives over the course of his life tim e net intergenerational transfers from 
future generations w hose present discounted va lue at birth is equal to 
A(p) .

(b) I f  r  =  n an d / l(p j is n egative , a representative ind iv idual g ives 
over the course of h is lifetim e net intergenerational transfers to future 
generations whose present discounted value at birth is equal to —A(p) .

(c) If r  = n and A(p)  is zero , no net intergenerational transfers take
p lace .

F in a lly , it w as stated earlie r in Proposition 3 that under certain  condi
tions the rate of population growth that m axim izes per cap ita w elfare  is 
where investm ent in physica l and human cap ita l is carried to the point at which 
g* ~ p*  and Oc = Qy. The obvious counterpart to this proposition fo llow s 
im m ed iate ly  from equation (9) and Proposition 4: The “ G oldenest” o f Golden 
R ule states is a balanced equ ilib rium  w ith/ lfp ) = 0 . In th is GGR state, each 
ind iv idual bom into the society  exac tly  repays the social cost o f h is upbringing 
and, from a soc ia l point of v iew , parents’ expenditures on ch ildren  w h ile the 
children are young and the parents are in their m iddle years are repaid ' with 
interest later v ia intergenerational transfers from the m idd le-aged  to the o ld , 
that is , from m idd le-aged  children to their old parents (see W illis  (1981) for an 
alternative derivation  of this result).

VA/
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I m p l i c a t i o n s

The results contained in Propositions 1-5 point toward several issues that are 
re levant to the C aldw ell thesis and, more b road ly , to the po ten tia lly  crucial role 
of the fam ily  in either retard ing or prom oting the process o f econom ic develop
ment. In this sec tion , I shall illustrate some of these issues by using the sim p li
fying ana lytica l dev ice  o f com paring the steady states associated  with different 
degrees of techno logical advancem ent and/or d ifferences in parental demand 
for ch ildren . In the conclusion , I briefly consider the possib le im plications of 
the theory under the an a ly tic a lly  more d ifficu lt but more re levant non-steady- 
state conditions associated  w ith the h istorical process of econom ic develop
ment and dem ographic transition.

T e c h n o l o g y ,  t h e  d i r e c t i o n  
o f  i n t e r g e n e r a t i o n a l  t r a n s f e r s ,  
a n d  p o p u l a t i o n  g r o w t h

Kim (1981) has shown that the more im portant cap ita ! is in production, the 
more lik e ly  it is that A(p)  w ill be negative at any g iven  rate o f population 
growth when p =  g .  The log ic  underlying this resu lt becom es transparent 
within the fram ew ork of this section. The h igher the productiv ity of cap ital due 
to technology, the more it p ays a w ealth -m axim iz ing  ind iv idual to invest in 
human and p h ysica l cap ital during the ea r ly  periods of h is life  and, conse
quen tly , the h igher the m ean age at w hich he produces his lifetim e w ealth  ( i . e . , 
the h igher is ). On the other hand, at a g iven  rate of interest, there is little 
reason to believe that an increase in w ealth  caused by h igher cap ita l productiv
ity has a system atic  effect on the mean age at w hich an ind iv idual consum es his 
wealth ( i .e . ,  Oc). For exam p le , if  an increase in w ealth  caused a proportional 
increase in consum ption at each age , would rem ain constant.

Under conditions of p rim itive technology that are characteristic  of most 
pretransitional so c ie ties , the technical productiv ity o f both human and physical 
cap ital tends to be re la t iv e ly  low . At a g iven  rate o f population grow th, this 
im plies that the m ean age of producing tends to be re la tiv e ly  low  or, equ iva
len tly , that ind iv idua ls begin  producing more than they consum e at a re lative ly  
early  stage of l ife , even if  parents invest op tim ally  in their ch ildren . If we 
assum e that h igh m ortality rates in pretransitional societies do not reduce by 
more thanoc , the theory therefore suggests that/ lfp ) is more lik e ly  to be posi
tive and the net d irection of intergenerational transfers is more lik e ly  to be from 
the younger to the o lder generation at a g iven  rate o f population growth.

An alternative and more interesting w ay  to look at the relationship be
tween technology and the m ean age of producing is to begin by.rew riting equa
tion (9) to obtain the relationship

A(p)
Wip)

NJJ

where — is a m easure of the net social cost of ch ildren , —A{p) .  re lative to per
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cap ita iifetim c w ealth , W (p). A ssum e that parents have a preference for the 
num ber of ch ildren . In this case they increase their fertility  above the GGR 
leve l: they sacrifice the per cap ita w elfare of their children in order to increase 
the num ber of ch ild ren , and cause A fp) to be negative , tt is then the fraction of 
their lifetim e w ealth  that parents spend on each ch ild . (If tt is n egativ e , it is the 
fraction of their life tim e wealth that they receive per ch ild .)

Suppose that parental preferences for the num ber of ch ildren are such 
that TT is approx im ately  constant across countries with d ifferent leve ls  o f tech
nology and, hence, d ifferent levels of income and w ealth . Under this assum p
tion, the more tech n o lo g ica lly  advanced the society : ( 1) the low er the rate of 
population grow th ; (2) the h igher the amount of physica l cap ita l per person; (3) 
the h igher the am ount of human cap ital per person; (4) the later in h is life  cyc le  
an in d iv id u a l’s net productiv ity exceeds his consum ption; and (5 ) the more 
lik e ly  it is that parents m ake positive net bequests to their ch ildren at death 
rather than re ly in g  on their children for old age support.

Instead , suppose that C aldw ell is correct in his assertion that the d irec
tion of in tergenerational transfers shifts during the course of econom ic devel
opment and dem ographic transition from a pretransitional situation in which 
the younger generation  m akes net transfers to the o lder generation , to a post- 
transitional situation in which the direction of in tergenerational transfers is 
reversed . Then the pattern described in the preceding paragraph is accentuated 
because the level o f technology and tt are p ositive ly  correlated .

W ithin m y fram ew ork , a negative value of tt is associated  w ith net trans
fers from the younger to the older generation . S ince both parents and children 
could be m ade better o ff by an increase in the rate of population grow th when 
A(p)  is negative , this suggests the possib ility  that fertility  is constrained by 
b io lo g ica l factors in such situations, which is consistent w ith C a ld w e ll’s v iew  
and the v iew  of m any other scholars.

On the other hand, M u e lle r ’s (1976) calcu lations (w h ich  she adm its are 
crude) suggest that the undiscounted sum of lifetim e net production m inus 
lifetim e consum ption is negative in peasant societies. S ince the rate o f popula
tion growth is positive in such soc ieties, her calcu lations im p ly th a tA (p ) must 
be positive . If so , it is in the narrow self-in terest of parents to reduce their 
fe rtility . If, in fac t, fertility  is b io lo g ica lly  constrained this im p lies that either 
(a ) parents have a preference for number of children or (b) they are unable to 
control their fertility  and, hence, are unable to m axim ize their narrow  self- 
interest by reducing fertility . A gain , there is much support in the literatu re for 
each of these positions. It would seem  to me w ell w orthw h ile  to attem pt to 
rep licate  M u e lle r ’s study with better data to attempt to m easure A(p)  in both 
develop ing and developed societies.

Even ifA (p ) is negative in a ll societies, C a ld w e ll’s b asic  point m ay be 
correct. Under p rim itive technological conditions, as suggested  above, popula
tion growth tends to be re la tive ly  h igh, optim al investm ent in p hysica l and 
human cap ita l tends to be low , and each ind iv idual tends to begin  producing 
more than he consum es at a re la tive ly  early  age . If the (not n ecessarily  coresi- 
dential) extended fam ily  is the social institution through which a ch ild 's  accu-
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m ulated “ debt” is paid off, it fo llow s that parents (or o lder fam ily  members) 
receive a Bow o f net transfers from the young over a considerable period of 
tim e. If/4(p) is n egativ e , this s im p ly  m eans that the ch ild does not fu lly  pay for 
h im self.

The transfers that he provides do, how ever, reduce the net costs of rear
ing him  from his paren ts’ point of v iew . Of equal im portance, the pattern of 
l ife -cyc le  transfers, first from  parents to ch ildren and later from children to 
parents, provides a m eans by w hich each in d iv id u a l’s life -cyc le  consumption is 
allow ed  to d iverge  from his life -c yc le  net productiv ity pattern in a w ay that 
increases the life tim e  u tility  o f each ind iv idual by sh ifting consumption from 
the years of peak productiv ity  in m idd le-age toward the periods of dependency 
at the beginn ing and end of life . If risk  and the potential o f in trafam ily  transfers 
to provide insurance are considered , the econom ic value of children in the 
traditional fam ily  setting is enhanced still further (see , e .g . ,  C ain , 1981).

In contrast, in a h ig h ly  developed society in w hich the technological 
productivity of investm ent in human and physica l cap ital is very  high and the 
parental taste for num ber of ch ildren is suffic ien tly  strong, it is possib le that 
w ea lth -m ax im iz in g . Golden R u le  investm ent m ay require that the direction of 
intergenerational transfers be from the o lder to the younger generation over 
most o f an in d iv id u a l’s life  c yc le . For exam p le , in a three-period overlapping 
generation m odel (W illis , 1981), I have shown that the incom e from the ph ysi
cal cap ita l ho ld ings of the e ld e r ly  m ay exceed their desired  old age consum p
tion in the G olden R u le  state. In this case , parents not on ly pay the costs of 
rearing their ch ild ren  to adulthood, but also  m ake transfers to them during their 
adult years and/or leave  them possib le  bequests.

W hile  I h ave not checked  this fo rm ally , I believe that the value of tt = 
—A{p) lW(p)  need not d iffer in the situations described in the preceding three 
paragraphs. In the low -w ealth , h igh -fertility  so c ie ty , the value o iA (p )  is made 
negative by the re la t iv e ly  la rge  fraction of children in the population; in the 
h igh-w ealth , lo w -fertility  so c ie ty , the value of —A(p)  re lative to W{p)  is kept 
from becom ing too large  by the re la t iv e ly  sm all fraction of young people in the 
population. H ow ever, as w ealth  increases it is p lausib le that tt increases be
cause the w ealth  e la stic ity  o f dem and for number of ch ildren is positive, m ak
ing it more lik e ly  that the d irection  of transfers is from the older to the younger 
generation throughout the life  cyc le .

Institutional i s s u e s

The institutional structure o f the fam ily  required to carry out the Golden R ule 
program of investm ent in hum an and ph ysica l cap ita l and the pattern of inter
generational transfers needed to ach ieve the Golden R ule pattern of life-cycle  
consumption in the tech n o lo g ica lly  p rim itive society are rad ica lly  different 
from those in advanced  so c ie ties . In the form er, the econom ic returns from 
children are im portant to parents. C onsequen tly , the fam ily  needs to provide 
m echanism s to perm it parents to capture these returns. One possib le mech-
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anism  is for the parents to m ake the ch ild ’s inheritance of the fam ily  land or 
other parental assets conditional on his perform ance in m aking net transfers to 
his parents w h ile  they are liv in g . Another is for the parents to attem pt to incu l
cate in the ch ild  a sense of ob ligation  toward h is parents and a sense of loya lty  
to the fam ily  during the period of ch ild rearing .

Such m echan ism s are necessary because it is a lw ays  in  the ch ild ’s nar
row self-in terest to default on his “ debt” by fa ilin g  to m ake transfers. Thus, the 
traditional fam ily  needs to d iscover m eans to prevent such opportunistic behav
ior if  it is to succeed in ach iev ing the Golden R u le consum ption path for each 
of its m em bers. In the case o f a techno log ica lly  advanced so c ie ty , how ever, 
parents m ay not expect to receive econom ic returns from their ch ildren  at any 
point. In this c ase , there is no need for parents to devise m eans to enforce obe
dience or fam ily  lo y a lty , and a fu lly  nuclear modern fam ily  structure in  which 
the e ld erly  liv e  en tire ly  independently of their grown offspring is possib le .

As I have pointed out e lsew here (W illis , 1980, 1981), the developm ent of 
im personal asset m arkets ( e .g . ,  m oney, go ld , land) presents a threat to the 
traditional fam ily  because it increases the attractiveness to the young o f oppor- 
tunistid behavior. For instance, if  the young can save for their old age by 
accum ulating m oney, they need not re ly  on the fam ily  for old age security . If 
parents cannot re ly  on transfers from their o lder ch ild ren , they m ay react by 
reducing the human cap ita l investm ent per ch ild  and by a llocating  more of the 
ch ild ’s tim e to productive labor in order to capture the returns from their invest
ments w h ile  they retain  physica l control of the child .

In effect, the ex istence of alternative nom inal ( i .e . ,  in trin s ica lly  unpro
ductive) assets such as gold or governm ent bonds creates a d ivergence between 
the socia l and private rates of return to investm ent in ch ildren . That is , private 
and social returns tend to co incide when intergenerational transfers take p lace 
w ithin  the fam ily  because parents see the connection betw een their reproduc
tive behavior and their investm ent in the hum an cap ita l of the young and the 
returns to these investm ents, which they capture partly in the form o f the p sy
chic benefits from the number and lifetim e w elfare  of their ch ildren and partly 
from the econom ic returns that they expect to receive in the form of transfers 
from their ch ildren . On the other hand, when intergenerational transfers from 
the younger to the o lder generation take p lace v ia  social security  tax and trans
fer program s or the accum ulation of financial assets during m iddle age  and 
decum ulation during old age , there is a d ivergence between the p rivate and 
social rates of return to investm ents in ch ildren . In effect, parents pay the costs 
o f rearing their ch ildren , but they rece ive  the econom ic returns from other 
peop le ’s ch ildren . H ence, their private econom ic incentive to invest in the 
human cap ital o f their own children is reduced.

This potential d ivergence between the social and private returns to in 
vestm ent in ch ildren is most important when the technological p roductiv ity of 
human and p hysica l cap ital is re la tive ly  low and the transfers from the m iddle- 
aged to the older population are most important. I have shown that the d iver
gence d isappears when altru istic parents wish to m ake net transfers to their
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grown children or leav e  net bequests to them (W illis , 1981). This suggests that 
the modern institutional developm ent of financial m arkets, governm ental trans
fer program s, and the lik e  have a po tentia lly destructive influence in technolog
ic a lly  b ackw ard  soc ieties by reducing parental investm ent incen tives, but they 
fac ilitate  the effic ient a llocation  of resources and spreading of risk  in techno
lo g ica lly  advanced societies in w hich re la tiv e ly  w ealthy parents w ish to m ake 
net transfers to their grow n offspring. S im ila r rem arks m ay pertain to the in 
centives o f parents of d ifferent leve ls of w ealth  in a g iven  society .

Another institutional issue is suggested  by a proposition conjectured (but 
not proved) by Kim (1981). He argues that no decentralized  private institution 
such as a bank or other private interm ediary can ex ist to support a Golden R ule 
equ ilib rium  in the “ c la ss ic a l c a se” in which/4(p) is n egative . After exp la in ing  
this con jecture, I sh a ll propose that it suggests an important role for the fam ily  
in provid ing the leve l o f investm ent in human and p hysica l cap ital required for 
successfu l econom ic developm ent.

To see the log ic  behind K im ’s con jecture, return to the sim ple tw o-period 
model illu strated  in F igure 1, where p = g  = 2, the Golden R u le consum ption 
point is at point g where (C\C") = (5 ,8 ) , and two alternative endowm ent 
points = (T’ ,T^) = (8 ,2 ) ande,, = =  (3 ,12) are considered. A pp ly ing
the form ulas for W(p), Oc and a,, presented in the previous section in equations 
(2 ) - (4 ) ,  w e see that W(p) = 9, Oc =  1-44 and ay = 1.00 at point and Oy = 
1.67 at point Cb- From equation (9 ), it fo llow s that point e„ represents the 
Sam uelson case w ith A fp j = 3 .6  and tt = —A{p) /W{p)  =  —.4 , ind icating that 
40  percent of the lifetim e wealth of each  ind iv idual com es from transfers from 
the younger generation . In contrast, point eb represents the c lass ica l case  with 
A(p)  =  —6.3 and tt = —.67 , ind icating that nearly  70 percent of an ind iv id 
u a l’s life tim e w ealth  is due to transfers from the o lder generation .

In the Sam uelson  case , the intergenerational transfers required to reach 
the Golden R u le consum ption point g are Pareto im proving. T hus, beginn ing at 
the endow m ent point Ca in some period t ,  both the old and the young of that 
period as w ell as m em bers of future generations are m ade better off in terms of 
their narrow  self-in terest by a shift to the Golden Rule point g . C le a r ly , the old 
in period t are better o ff by the transfer o f 3 units from each of tlie young. The 
young, too, are better o ff even though each g ives up 3 units o f consum ption in 
period r-f-1 if  they can be confident of receiv ing  a transfer in old age of 3 units 
from each  o f the young next period. Hence, the lifetim e u tility  o f the current 
young rises from U q to U *  as a result of the improved pattern of life -cyc le  
consum ption that they rece ive .

The “social contrivance of m oney” (or a m arket in any nom inal asset) 
provides a decentralized  m arket m echanism  by which Golden Rule transfers 
from the younger to the older generation can be ach ieved . In the sim plest 
terms, it “ w o rks” because the young w ish to save and are w illin g  to trade 
goods to the old in return for worthless p ieces of paper in the expectation that 
these p ieces of paper w'ill have purchasing power in the future. These expecta
tions w ill tend to be fu lfilled  if  the young of the next period also w ish to save
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and they , in turn, b elieve in the future purchasing pow er of m oney, and if  the 
m onetary authority does not opportun istically attem pt to transfer incom e from 
the old by printing m oney and destroying the purchasing pow er of their m one
tary assets v ia inflation.

At root, how ever, the social contrivance of m oney “ w o rks” ( if  it does) 
because, like  any other vo luntary econom ic arrangem ent, it m akes all parties to 
the arrangem ent better off or at least no worse o ff than they would be if  they 
choose not to partic ipate in it. That is , vo luntary transactions, institutions, and 
so on must be Pareto im proving. M oney provides a m eans by which the co a li
tion of the current o ld , the current young , and mem bers o f a ll future genera
tions can m ake them selves better off than they would be w ithout money.®

This is not true in the case of a c lass ica l equ ilib rium . If w e begin  at point 
Cb in F igure 1, notice that transfers from the old to the young are required to 
reach the Golden R u le p o in ty . C lea r ly , the old are m ade w orse off by carry ing 
out the transfer and it is in their self-in terest to refuse to do so , no m atter how 
much the transfer increases the w elfare of the current young or o f persons in 
future generations. C onverse ly , an im provem ent in the w e lfare  o f future gener
ations from , say , U q at point to V *  at point can be ach ieved  on ly if  the 
current e ld erly  are harmed.

This is the basis for K im ’s conjectured theorem . For exam p le , im agine 
that a bank has som ehow come into existence from w hich  the young m ay 
borrow at the b io log ica l rate of interest n = r  =  100 percent. The bank can be 
self-sustain ing because the desired borrowing of each p erio d ’s young ( i .e . ,  2 

units) can be financed with the principal plus interest ( i .e . ,  4 units) that each 
m em ber of the current old population pays to d ischarge h is own debt. Note, 
how ever, that the bank must be owned by som eone or som e group of people in 
the population. If the owner is o ld , c le a r ly  he is better o ff consum ing the b ank ’s 
w orking cap ital than he would be if  he used the w orking cap ita l to m ake loans 
to the young. H ence, the bank w ill be liqu idated . If the ow ner is yo un g , he is 
w illin g  to m ake loans at a suffic ien tly high rate of interest; how ever, in the next 
period, when he is o ld , he w ill w ish to liqu idate the bank.

M ore broad ly, K im ’s argum ent suggests that no set o f private financial 
in term ediaries can exist w ith a positive aggregate net worth that offsets the 
negative aggregate  credit balance of the ind iv iduals in a c la ss ica l equ ilib rium  
w ith A fp ) <  0 , because it a lw ays  pays the owners of such an in term ed iary to 
liqu idate it them selves or to sell the interm ediary to som eone else who w ishes 
to liqu idate it. In equ ilib rium , enough banks go out o f business that a non- 
Golden R u le balanced equilibrium  em erges with A(p)  =  0 and p >  g.

In m y v iew , this line o f argum ent suggests that the on ly institutional 
m echanism  (apart from governm ent) by which a society can sustain a c lass ica l 
equ ilib rium  with/I (p ) >  0 is the institution of the fam ily  in which parents are 
w illin g  to sacrifice u tility  from their own consumption in order to increase the 
level of u tility of their offspring.

Follow ing B ecker (1974) and other econom ists, I shall refer to this be
havior as parental altru ism , where al truism refers to the vo luntary in-kind or

IJ
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m onetary transfers that cannot be exp la ined  as part of a past, current, or future 
quid pro quo exchange. A ccording to this terrn ino logy, parents have altru istic 
preferences if  they are w illin g  to bear ch ild ren , invest in their human cap ita l, 
and m ake other transfers to them such as bequests even if  they expect no cur
rent or future returns from their ch ildren .

Of course, as is illu strated  in the m icroeconom ic theories o f fertility of 
B ecker (1960), m yse lf  (1973), and others, it is a lw ays possib le to describe the 
altru istic  preferences o f parents as an exchange in which they rece ive  an (unob
servab le) flow o f “ psych ic returns” or “ ch ild  se rv ices” from the number and 
quality  of their children in return for (observab le) expenditures of tim e and 
m oney.

W hatever term inology is used , how ever, the key point is that there is an 
in tergenerational conflict of interest when parents seek to capture econom ic 
returns from their ch ild ren , w hereas there is an intergenerational co incidence 
of interest when altru istic parents capture the returns from their children in the 
form of psych ic  beneflts, because the ch ild  gets to capture som e of the eco
nomic return from the p aren ts’ investm ent. In effect, parental altru ism  broad
ens the possib le scope of Pareto-im proving intergenerational coalitions w ithin 
fam ilies because parents v iew  their ch ild ren ’ w ealth  and w elfare  as part of their 
own.

C o n c l u s i o n :  T h e  p a r e n t a l  a l t r u i s m  

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

To this point, I have been com paring the steady-state  features o f econom ies that 
d iffer in their degree of techno logical advancem ent and, p o ss ib ly , in parents’ 
preferences for the number and quality  o f ch ildren . O bviously, how ever, the 
story of the econom ic and dem ographic transition from re la t iv e ly  prim itive 
“p retran sitional” societies w ith h igh fe r tility , h igh m orta lity , and low  income 
to m odem  “ post-transitiona l” h igh-incom e societies with low  fertility  and mor
ta lity  cannot be told w ithout ex p lic itly  treating the very dram atic departures 
from the steady state that are inherent in the transition process itse lf. W hile a 
fu ll treatm ent o f this problem  is w ell beyond the scope of this paper, I shall 
conclude m y reexam ination  o f the C ald w ell hypothesis by advancing an a lter
native version that reverses the line o f causation  that he em phasizes and, in 
stead , em phasizes the cruc ia l role that the fam ily  and, e sp e c ia lly , parental 
altru ism  p lays in the process of econom ic developm ent. This hypothesis, 
w hich I shall ca ll the parental altru ism  hypothesis, is outlined as fo llow s.

The process of successfu l econom ic developm ent itse lf  is l ik e ly  to re
quire that the d irection of in tergenerational transfers be reversed , assum ing that 
C aldw ell is correct in his supposition that the direction is in it ia lly  from the 
younger to the older generation . A ssum e an in itia l pretransitional equilibrium  
in w hich ch ildren  are net econom ic assets ( i .e . ,A(p)  is negative) and fertility  is 
constrained by b io log ica l supply factors because there is excess demand for 
children when their net p rice is n egative . Now suppose that there is an ex 
ogenous techno logical im provem ent that increases the productiv ity of labor
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and/or cap ital if  it is em bodied in new  investm ent ( e .g . ,  human cap ital invest
ment in the s k i l ls , h ea lth , or know ledge of labor, or p h ysica l cap ital investm ent 
in new types o f equ ipm ent). The degree to which this technological im prove
ment is translated into growth in real incom e is greater the more positive is the 
response of real sav ings and investm ent to the technological im provem ent. 
This response, in turn, depends on the degree of parental altru ism  because a 
rise in the rate o f investm ent requ ires that the older generation be w illin g  to 
reduce its own consum ption in order to finance the investm ent in human capital 
(the young) and the tech n o lo g ica lly  superior equipm ent w ith which the young 
w ill work.

A purely se lf-in terested  o lder generation refuses to reduce its consum p
tion either d irec tly  or ind irec tly  v ia  in term ed iary institutions that operate in 
im personal p rivate m arkets because the fruits of the investm ent are reaped by 
the younger generation  after the o lder generation is dead. The younger genera
tion itse lf can on ly finance increased  investm ent by abandoning its obligations 
to the older generation , by sacrific ing current consum ption for future rew ards, 
or by reducing its own investm ent in the still younger generation , possib ly 
through fertility  reduction or through a reduction in its investm ent per ch ild .

On the other hand, an o lder generation of a ltru istic parents regards the 
success of their sons and daughters as a substitute for their own success. Tech
nological change lead s them to reduce their own consum ption in order to in 
crease their investm ent in their own offspring, who w ill liv e  in a more 
productive and prosperous environm ent than the parents them selves do. The 
rate o f population growth caused by technological change is sub ject to the 
conflicting forces o f a rise  in the w ealth  of the fam ily  lin e , which leads to 
increased  desired fe r tility , and a rise  in the optim al investm ent in human and 
physica l cap ital (per ch ild ), w hich reduces the desired leve l of fertility . Even
tu a lly , how ever, the com parative steady-state results point c learly  toward a 
reduction in the rate o f population growth and an increase in wealth per cap ita 
as the transition to the steady state is com pleted.

A p p e n d i x

P r o o f  o f  e q u a t i o n  9

In the text, equation  (9 ) asserts the fo llow ing relationship: 

A(p)  = W{p)[ac -  a„ ]; p = g (9)

Proof:
, From equation (6 ),

A{x ,p )  = Y ( x ) - C ( x ) + p A ( x - l , p )  x=^l,2, . . T

where d (0 ,p )  = A(T ,p )  = 0. Using recurrence, we rew rite  these equations as
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A{ \ ,p )
A(2,p)
A{3 ,p)

Y ( \ ) - C ( \ )
Y ( 2 ) - C ( 2 ) + p [ Y ( \ ) - C ( ] ) ]
y ( 3 ) - c ( 3 ) + p = ^ [ y ( i ) - c i i ) ] + p [ y ( 2 ) - c ( 2 ) ] (A l)

A(T ,p )  =  Y ( T ) - C ( T ) + p ‘' - ' [ Y ( ] ) ~ C ( \ ) ] + p ‘' - m ) - C ( 2 ) ]
+ . . . + p [ Y { T ~ 2 ) - C ( T - 2 ) ]  + [ Y ( T - \ ) - C ( T - \ ) ]

Now we use the definition o iA i p )  in (7) and the expression for th&A{x,p)  terms 
in {A\ )  to w rite

Aip) = r[y(i)-c(i)]+(r-i) y ( 2 ) - C ( 2 ) Y ( T ) -C { T )
+ . . . + g ,_ ,  (A 2)

S im ila r ly , we use the defin itions of and Uy in (3 ) and (4 ) , noting that W{p)  
C l  = Y i  and assum ing that p(x) =  1 for ,v < T ,  to write

y ( 2 ) - C ( 2 )-W (p ) { a , - a y )  = [y (D ~ C ( l ) ]+  -----^

A- . . .  A- T Y ( T ) - C ( T ) (A 3)

Now we sum  (A 2) and (A 3) to reach

A(p)  -  W(p)(ac -  ay)  = (7 + 1 ) 2  Y ( x ) -C { x ) (A 4)

S ince the term in brackets is zero by the socia l budget constraint (1), the asser
tion (9) is proved.
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1 T h is  proposition is true for any steady- 
state overlapping generations mode! no matter 
' many periods o f life . See Lee ( 1 9 8 0 ).how

2 Space lim itations preclude a fu ll analy
sis o f the assum ptions about technology, 
tastes, and life -cycle  productivity that are re
quired to guarantee the existence o f such a g * . 
D eardorff ( 1 9 7 6 ) showed that Sam uelson 
( 1 9 7 5 ) had actually found a w elfare m inim um  
in a particular tw o-period model with capital. 
D eardorff ( 1 9 7 6 ) and Sam uelson ( 1 9 7 6 ) pro
vide a discussion o f this issue for this model. 1 
have derived sufficie n cy conditions for a
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three-period model with capital (W illis ,  1 9 8 1 ), 
but 1 have not yet fu lly  analyzed the general T- 
period model o f this paper. H ow ever, p re lim i
nary analysis suggests that, roughly, the fo l
low ing assum ptions are required for the 
existence o fg * : (1) capital is not too important 
in production; (2) labor and capital are not too 
substitutable in production; ( 3 ) consum ption at 
a given age is not too substitutable for con
sumption at other ages; and (4 ) the variance of 
the age o f consum ption is larger than the va ri
ance o f the age o f net productivity.

3  One o f the earliest and best expositions 
o f the im plications o f this point is Becker 
( 1 9 6 7 ). A lso  see W illis  and Rosen ( 1 9 7 9 ) for 
evidence that fam ily background variables in 
fluence schooling decisions in a m anner that is 
consistent with this v ie w .

4  Students o f dem ography w ill im m e
diately think o f the E asterlin  relative incom e 
argument in this connection. In many w ays, 
the form al structure o f this problem is s im ila r 
to the interesting dynam ic p rin cip a l-a g e n t 
problem  studied by T h a le r and Sheffrin ( 1 9 8 1 )
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who em ployed a “ two selve s”  model to deal 
with the issue o f self-control.

5  K im  also provides exam ples in w hich a 
balanced equ ilib rium  does not exist and others 
in w hich there are m ultiple balanced equi
lib ria. I shall ignore these possible com p lica
tions and stick with the “ intu itive ”  case in the 
text.

6 T h is  argument may be verified by con
sidering the case o f some future generation 
that chooses not to save, perhaps because its 
life -cycle  endowment is at point e*. I f  the pre
ceding generation know s this, they w ill not 
w ish to save by purchasing m oney because 
they know  it w ill not have purchasing power. 
S im ila rly , by backw ard recursion money w ill 
not have purchasing p ow er in  any generation. 
T h is  w ell-know n potential “ u n ravelin g ”  o f a 
monetary e qu ilib rium  under perfect foresight 
occurs because the generation whose endow 
ment point is at c j w ould not benefit from the 
system o f intergenerational transfers im plicit 
in a monetary e q u ilib riu m . In effect, future 
generations have veto pow er over social com 
pacts and w ill exercise this pow er if  the com 
pact makes them worse off.
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Abstract—Since 1940, under conditions of restricted im m igration and high and 
sustained growth in aggregate dem and, shifts in the relative num ber of 
younger versus o lder adu lts have had a pervasive im pact on A m erican life. 
Before 1960, younger m ales were in increasingly short supply and their 
relative economic position substantially improved; after 1960, the opposite 
was true. Since the early  sixties, as the relative condition of young adults has 
deteriorated, m arriage has been increasingly deferred and fertility reduced. 
The labor force partic ipation  of young women has risen at above average 
rates, and that of older women has risen at below average rates. C hanges in 
the age structure o f the working age population have also contributed to a 
com bination of rising unem ploym ent and accelerating inflation. C ohort di
vorce rates, suicide am ong young males, crime rates, and po litical alienation 
have worsened. The rise in college enrollment rates has been interrupted, and 
SAT scores have declined. In contrast, in the period 1940-1960, changes in 
these various m agnitudes were typ ica lly  of a more favorable sort. The United 
States is now at the start of a new period of grow ing scarcity o f young adults 
as a result of the birth rate decline that set in after 1960. This im plies that the 
1980s w ill see a turnaround or am elioration in a wide variety  o f these social, 
po litical, and econom ic conditions, some of which have been taken as sym p
tom atic o f a hardening social m alaise.

IN T R O D U C T IO N

The period around 1960 m arked a turn
ing point in m any aspects of American 
experience. I need not rehearse for this 
audience the precipitous decline in fertility 
rates that has since occurred. A lso well- 
known is the dram atic shift in the age 
pattern of increases in fem ale labor force 
partic ipation  rates— the acceleration for 
younger women and slowdown for older 
women. But beyond these developments, 
there have been other m ajor economic, 
social, and po litical changes. On the eco
nomic side, the unexpected com bination 
of rising unem ploym ent and accelerating

'  Presented as the Presidential Address to the 
Population Association of Am erica at its annual 
meeting in Atlanta, Georgia, A p ril 19 7 8 .

inflation has proved a source of em bar
rassm ent to econom ists (and, thereby, a 
delight to m any noneconomist co l
leagues). On the social scene, there has 
been an acceleration  in divorce, a rise in 
suicide rates am ong the young, and an 
upturn in crim e rates. In the political 
arena, there has been a growth in a liena
tion from the established system . Some of 
these developments have been taken as 
ind icating a grow ing social m alaise. Long- 
established cu ltural attitudes, too, appear 
to have changed. There has been growing 
antipathy toward ch ildbearing and, more 
generally, toward population grbwth, and 
a questioning, as never before, of trad i
tional wom en’s roles. A cadem ic life, a 
central concern to m any here, has been 
shaken by many of these developments
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and others closer to home, such as the 
unexpected break in the rise of college 
enrollm ent rates and the steady decline in 
the SA T scores of students entering co l
lege.

I think it is possible that these seem
ingly d isparate developm ents—and, in 
fact, many others—are, in part (and I 
stress, in part), due to a common cause, to 
a new type of relationship between popu
lation and the econom y centering on 
changes in the age structure o f the work
ing age population . These age structure 
effects operate largely  via age-specific 
rates. Because of this, they have been 
overlooked in dem ographic research that 
focuses alm ost exclusively on composi
tional effects of age structure changes. 
And, i f f  am correct about the importance 
of shifts in age structure, then the near- 
term  future will be different, perhaps 
strik in g ly  so, from that foreseen by those 
who are extrapo lating recent changes into 
the future.

M y interest is not in year-to-year fluctu
ations or in very long-term  trends, but in 
so-called long sw ings or Kuznets cycles, 
heretofore of 15 to 25 years ’ duration , that 
have m arked the h istorical record of U .S. 
econom ic and population  change since at 
least early  in the nineteenth century (K uz
nets, 1958, 1961; A bram ovitz, 1961, 1968; 
Easterlin , 1968). Hence, the “ 1984” in my 
title—I am interested not in where we will 
be next year or in the year 2000 , but a 
decade or so hence. Thus, 1984 stands as a 
convenient sym bol for the 1980s.

The analysis rests on the view that any 
projection of the future must be based on 
a theory consistent with the past. In con
sequence, I shall spend the bulk of my 
time on the nature and causes o f past ex
perience.

I shall range over several disciplines. 
In so doing, 1 follow in the tradition 
of a great social scientist who intro
duced me to dem ography, and whom I 
miss very much, Dorothy Swaine Thomas. 
Throughout her career—in her work on 
social aspects of the business cycle, 
on Swedish population and industrial

ization, and on U .S. population redis
tribution and economic grow th— Dorothy 
Thomas went beyond the usual confines 
of dem ography. It seems most app ropri
ate, therefore, that this talk be dedicated 
to her. I should also like to acknow ledge 
two other mentors who have perhaps un
know ingly left their mark on this ta lk , 
Simon Kuznets and the chairm an o f this 
session, John D urand. F inally, I must ad 
mit what you will see shortly when we 
come to the heart of the analysis, that I 
have drawn freely on recent work of other 
scholars.

T H E  B R E A K  W IT H  P A S T  E X P E R IE N C E

Let me start w ith the assertion that the 
1940s m arked the dawn of a new age in 
the relation between population and the 
economy. C hart 1 sum m arizes the essen
tia l features of the pre- and post-W orld 
W ar II contrast. The main point of the 
chart is that a reversal has occurred in the 
long swing roles of aggregate demand and 
labor supply. Before W orld W ar II, 
swings in labor supply and, thereby, pop
ulation  arose chiefly from im m igration 
and occurred usua lly  only in response to 
corresponding m ajor swings in aggregate 
dem and. Now, sizable swings in labor 
supply, involving concurrent changes in 
the proportion of young to old in the 
working age population , occur as an echo 
of prior movements in the birth rate. As a 
result of governm ent m anagem ent, aggre
gate dem and fluctuates only m ild ly com
pared with its fluctuations in the past. 
Thus, changes in the supply of labor now 
occur largely  independently of aggregate 
dem and. Before W orld W ar II, aggregate 
dem and was the active factor in long 
sw ings, and labor supply was a passive 
factor; at present, the opposite is largely 
the case. Associated with this change in 
dem and/supply relationships has been an 
approxim ate doubling of the duration of 
long swings.

W hat is the cause of this new' era in the 
relation between longer term econom ic 
and dem ographic swings? Three causes 
can be given.

1
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C h a ri 1 .— C o nlrasling  Patterns of Econom ic and Demographic Long Swings 
Before and After W orld  W ar I I

Before W orld W ar 11 Since W orld W ar II

Aggregate Active role: Private investment Passive role: Relatively high and
demand booms initiate a major swing in 

aggregate demand indepen
dently of labor supply con
ditions.

sustained growth in aggregate 
demand maintained by monetary- 
fiscal policy.

Labor supply Passive role: Swings in labor 
supply occur because of 
im m igration movements in
duced by aggregate 
demand swing.

Active role: Swings in labor supply 
and in proportion of young 
to old in the working age 
population occur independently 
of aggregate demand as a lagged 
effect of birth rate.

Duration of 
swings

1 5 - 2 5  years 3 5 - 4 0  years?

First, severely restrictive im m igration 
legislation of the 1920s m eant a sharp cur
tailm ent in the labor reserve that had tra
d itionally supplied the dem ands of m ajor 
economic booms. Thus, in the 1940s and 
1950s when labor force growth from na
tive sources was at an all-tim e low, a m as
sive influx of im m igrants to satisfy the 
labor dem and of a m ajor econom ic boom 
did not occur as in the past. In effect, the 
role that im m igration  had served to buffer 
the impact o f econom ic booms on the na
tive population was elim inated by the re
strictive legislation .

Second, the Em ploym ent A ct of 1946 
com mitted the federal government to 
m aintain ing a high and grow ing level of 
aggregate dem and through m onetary and 
fiscal policies. A lso, the substantial rise in 
the governm ent’s share o f the GNP after 
W orld W ar II com pared to its share be
fore that time helped to stab ilize aggregate 
dem and. Between 1942 and 1974, the an
nual unem ploym ent rate rose above 6 per
cent in only two different years, and even 
then by less than one percentage point. 
Compared with any prior 30-year period, 
this is an unprecedented stretch of re la
tively uninterrupted growth in labor de
mand.

F inally, and most im portant for the 
present purpose, the declining birth rate 
of the 1920s and 1930s and the rising birth

rate of the 1940s and 1950s caused, with a 
20- to 25-year lag, first a growing scarcity 
of younger workers and then a grow ing 
abundance. This is shown in Figure 1. 
(The underlying data for Figure 1 and all 
subsequent figures appear in Appendix 
A .) Note that between 1940 and 1960 
there is a noticeable interruption in the 
pre-1940 growth of the population aged 
15 to 29; after 1960, growth is resumed at 
a more rap id rate  than in the pre-1940 
period. This pronounced fluctuation in 
the growth of the younger age group is not 
matched in the curve for the older group. 
As a result, the proportion of younger to 
older w orking age population, the solid 
line at the bottom of the figure, shows a 
sharp fluctuation in the period after 1940. 
Through the late 1950s, younger persons 
are grow ing in relative scarcity; sub
sequently, there is a growing abundance 
of younger persons. The broken line curve 
in the bottom half of F igure 1 shows that 
this swing in the proportion of young to 
old is largely  due to a corresponding 
movement in the birth rate 20 to 25 years 
earlier.

These shifts in age structure—in the 
proportion of young to old in ihe working 
age population—under conditions of high 
and sustained growth in aggregate de
mand and restricted im m igration have 
had ram ifications that we are only now

I
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Figure 1.— Male Population Aged 15 to 29 and 30 to 64, Actual and Projected, 1920-1995, and Crude Birth
Rate 20 to 25 Years Earlier

Starting to appreciate, Let me turn to the 
nature of these effects and the causal 
mechanisms at work.

EFFECT OF AGE STRUCTURE ON THE 
RELATIVE ECONOMIC POSITION OF 

YOUNG MALES
Consider first the effect of these age 

structure shifts on the relative economic

position of young males. Not all age struc
ture effects work through relative income, 
but many of them do. To make the argu
ment as clear as possible, I shall make 
some very simple assumptions.

The essence of the reasoning is outlined 
in Chart 2. To start with, disregard fe
males and suppose that the labor supply 
consists of only two types of labor—



younger and older males—as in the upper 
panel. Younger males are a relatively in
experienced and low-skilled group that is 
fairly new in the labor market, with rather 
tentative job commitments. This group, a 
“career-entry” group, is engaged in a con
siderable amount of job search with con
sequent high job turnover. Older males 
are an experienced, skilled group that oc
cupies higher level career jobs and has 
relatively low job turnover. The degree of 
substitutability between these two groups 
is low, but not zero. Both groups are fully 
in the labor force; that is, their labor force 
participation rates are close to 100 per
cent.

Now, assume that the growth in the 
economy’s aggregate demand for labor 
comprises some normal division between

W h a t  W i l M 9 8 4  Be Like?
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younger and older workers. (One need not 
assume that the demand for each group 
grows at equal rates, only that for each 
group the rate of growth in demand, re
mains constant over time.) Suppose, now, 
that every two decades or so a substantial 
shift occurs in the relative supply of 
younger versus older workers, reflecting 
corresponding changes in the working age 
population. In one period, younger work
ers are relatively scarce, in the next they 
are relatively abundant.

Given the steady growth in demand for 
both groups, these changes in the supply 
of labor will create imbalances in the la 
bor market for younger and older work
ers. W hat will be the consequences of 
these imbalances? As shown in the upper 
panel of Chart 2, a scarcity of younger

Chari 2.— The Easterlin-Wachter Model; Ceteris Paribus Effects of Shifts in Relative 
Scarcity of Young Adults

Assumption A: Working Age Population Comprises Only Younger and Older Males 
Independent variables
Labor demand: growing at trend rates for both groups
Labor supply: large shifts in younger versus older males due to corresponding

shifts in the working age population
Adjustments in 
dependent variables If Scarcity of Young If Abundance of Young

younger older younger older
males males males males

Wages + - - +
Unemployment rates - + + -
Occupational mobility + - +

Assumption B: Working Age Population Comprises Younger and Older Males
and Females

Independent variables
Labor demand: Growing at trend rates for all four groups
Labor supply; large shifts in younger versus older persons due to corresponding 

shifts in the working age population
Adjustments in
dependent variables If Scarcity of Young 1/Abundance of Young

younger older younger older
males males males males

(same as for Assumption A)
younger older younger older
females females females females

Wages (+) (-) (-) ( + )Unemployment rates (-) (+) (+) (-)Labor force participation rates - + + - ,
younger males and females younger males and females

Marriage + -

Fertility + -
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workers will affect favorably their relative 
wages, unemployment rates, and upward 
mobility. The opposite would be true 
when there is an abundance of younger 
workers. There would also tend to be 
some substitution between older and 
younger workers, but by assumption such 
possibilities are limited. There might also 
be feedback effects from the labor supply 
side to aggregate demand—affecting both 
the size and composition of aggregate de
mand. (For some discussion of this, see 
Wächter and Wächter, forthcoming.) 
Thus, in periods when young males are 
scarce, their relative economic position 
would improve; when young males are 
abundant, their relative economic posi
tion would deteriorate. (Appendix B eval

uates a possible qualification to this argu
ment.)

A variety of evidence indicates that this 
has, in fact, been the case. The dotted and 
broken lines of Figure 2 (updated from an 
earlier paper of mine) give some i l lustra
tive measures—for relative employment 
through the mid-fifties, and relative in
come thereafter. These show that the re la
tive economic position of young males 
since 1940 has, by and large, varied di
rectly with their relative scarcity as in
dicated in Figure 1. [Fop additional evi
dence  r e la t in g  to the per iod  of 
improvement, see Easterlin (1968), pp. 
114-118, and Easterlin (1973). For more 
evidence relating to the period of deterio
ration, see Wächter (1976a, 1977).]

Young men’s employment 
rate (percentage of labor force 
employed) less that in family

Young men’s income as 
percentage of that in 

family of orientation {%) TFR 

4.0

3.5

3.0

2.5

2.0

1.5

Source: Appendix Table 2.
Figure 2.— Total Fertility Rate, 1940-1977, Relative Employment Experience of Young Adult Males, 1940- 

1955, and Relative Income Experience of Young Adult Males, 1957 On



EFFECT OF AGE STRUCTURE ON 
FERTILITY AND FEMALE LABOR FORCE 

PARTICIPATION
Next, let us add to the analysis the ef

fects of age structure on fertility and fe
male labor force participation. Here, I 
shall use what I have elsewhere called 
the Easterlin-Wachter model (Easterlin,
1978). The working age population is now 
taken to consist of four groups—younger 
and older males and younger and older 
females. Three additional assumptions are 
made.

First, there is a traditional division be
tween male and female roles—that is, 
males are the primary “ breadwinners” 
and have labor force participation rates 
close to 100 percent, whereas females’ a t
tachment to the labor market is less per
manent (participation rates are sub
stantially below 100) and their primary 
responsibility is childbearing, child rear
ing, and care of the home. This assump
tion implies no judgment about the desir
ability of these sex roles; I view it simply 
as a reasonable assumption about reality.

Second, there are three classes of jobs: 
(a) “ career job s ,” involving considerable 
experience and skill, that are typically 
filled by older males because of their con
tinuing labor force attachment and accu
mulated experience; (b) “ career-entry 
jobs ,” that are typically held by younger 
males; and (c) “noncareer job s ,” typically 
held by women. As a result, there is only 
limited substitution possible between 
younger and older males and between 
women and men, but a high degree of 
substitution possible between older and 
younger women.

Third, marriage and childbearing vary 
directly w'ith the income of younger re la
tive to older men. [In economics, the re la
tive income hypothesis was first applied to 
savings behavior in Duesenberry (1949).] 
The reasoning is that the relative income 
of younger men may be taken as a rough 
index of the primary breadwinner’s ability 
to support a } oung household’s material 
aspirations. These aspirations are formed 
by the material environment that the
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spouses experienced as they grew up, 
which depends, in turn, largely on their 
parents’ incomes. Hence, when young 
m ales’ income is high relative to older 
males’ , it means that they may more easily 
support the aspirations that they and their 
potential spouses formed in their families 
of origin. Young people will then feel freer 
to marry and have children.

Now, let us consider the effect of imbal
ances in the labor market arising from 
sizable shifts in the age distribution of the 
working age population (Chart 2, lower 
panel). As before, it is assumed that the 
growth of labor demand for all labor force 
groups (this time four in number) is at 
constant, though not identical, rates. One 
might also suppose there was a normal 
trend increment in labor force partic ipa
tion rates of younger and older females. 
Suppose, now, that there is a scarcity of 
younger workers as a result of a corre
sponding change in the working age popu
lation. With regard to the labor market 
for younger and older males, the adjust
ments would be the same as those in the 
upper panel of Chart 2; that is, younger 
males would experience relatively favor
able changes in wages, unemployment 
rates, and upward mobility. Now, how
ever, one must consider additionally the 
implications of the improved relative in
come of young males for the situation of 
females. First, it would be easier for 
young men and women to marry and start 
families. This would, in turn, dampen and 
perhaps eliminate the normal increment in 
labor force participation of young females 
as the marital status and child dependency 
distribution of this group shifted toward 
categories with below- average partic ipa
tion rates. The scarcity of young women 
would tend to have favorable effects on 
their relative wages and unemployment 
rates, but, because there is possible a high 
degree of substitution of older for younger 
women, these effects woyld be relatively 
moderate—this is the reason for the pa
rentheses in the lines for these variables in 
the bottom panel of Chart 2. The more 
important efl'ect would be the replacement
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of younger by older females. This means 
that the less than norma) increment in 
participation rates for younger females 
would be compensated by a more than 
normal increase in the rates for older fe
males. [W achter’s (1972) empirical ana ly 
sis of the effect of relative versus per
m an en t in co m e on lab o r  force 
participation rates of younger and older 
females supports this inference. Other 
studies noting a possible link between the 
differential changes in participation rates 
of younger and older women and the rela
tive scarcity o f  young persons in the post- 
World War II period are Bancroft (1958), 
Oppenheimer (1970), and United Nations 
(1962).] The entry of older women into the 
labor market might be further stimulated 
by the situation of older males, whose rel
ative income situation, as shown in Chart 
2 , is unfavorable. If we compare in simple 
price-quantity terms the labor market ad
justments of males and females, for males 
the scarcity of young persons induces an 
adjustment primarily  in terms of relative 
income, for females, primarily in terms of 
relative quantities, that is, participation 
rates.

This analysis  also shows that a cohort 
carries its fortunes, good or bad, depend
ing on its size, throughout its life cycle. 
The cohort implications of Chart 2 are 
seen by a comparison of the first and last 
columns. Note how the signs remain the 
sam e—as a scarce cohort ages, it carries 
with It relatively favorable wage and em
ployment conditions. (The argument is 
most clear-cut if the younger are taken to 
be those aged 20 to 39, the older those 
aged 40 to 59, and a turnaround in age 
structure occurs every 20 years.)

Admittedly, this is a highly simplified 
view of the makeup of the labor supply 
and the causal factors at work. One might, 
for e.xample, distinguish within the group 
of younger males a “noncareer” group of 
disadvantaged workers, and within fe
males a “ career" group of college gradu
ates. I believe, however, that this view, 
simple as it is, captures an important part 
of the forces shaping post-World War II

experience. Consider the patterns of fertil
ity and female labor force participation 
shown in Figure 3. (In the figure, the fer
tility rate in a given five-year period is 
plotted against the labor force partic ipa
tion rate at the end of the period; for 
example, the fertility rate for 1971-1975 is 
plotted against the participation rate for 
1975.) Starting around 1940, there was a 
marked break with previous experience. 
(The fertility trends before the 1920s, for 
which data are not available, would, of 
course, be downward.) Between 1940 and 
I960, the upward trend in participation 
rates of young women was interrupted, 
and their fertility rose markedly. Partici
pation rates of older women, which had 
previously shown only mild increases, 
shot up dramatically . Since 1960, there 
has been a reversal in this age pattern of 
participation rates—rates for younger 
women have risen sharply, while those for 
older w'omen have risen only slowly or 
leveled off. At the same time, a sharp 
downturn in fertility has occurred.

Referring back to the low'er panel of 
Chart 2, one finds that the analytical 
model just sketched generates behavior of 
just this type—an inverse association be
tween the grow'th in labor force partic ipa
tion rates of younger versus older women, 
an inverse association between the growth 
in labor force participation of younger 
women and their fertility, and a positive 
association between the growth in labor 
force participation of older women and 
the fertility of younger women. But fertil
ity is not causing participation rate change 
or vice versa. Rather, all of these develop
ments flow from the imbalance in the la 
bor markets of younger versus older 
workers due to shifts in the relative sup
plies of the two groups.

1 am not claiming that the model ex
plains completely the magnitudes of 
change observed; it clearly neglects, for 
example, the determinants of the general 
upward trend in labor force participation 
rates of females as a whole. It does cap
ture, however, the essential outlines of the 
long-term swings since 1940, and, for
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some variables, it may even do well on 
magnitudes. This is suggested by Figure 2, 
in which the total fertility rate shows a 
clear parallel with relative income and its 
proxy based on the unemployment rate. It 
is further illustrated in Figure 4, in which 
the birth rate since the late 1930s is plotted 
against age structure—in this case, the ra

tio of older to younger males, the inverse 
of the solid curve at the bottom of Figure 
1. The two curves are not identical, but 
the similarity is striking— the swing in the 
birth rate looks very much like that in the 
relative number of older to younger 
males. (Figure 4 looks much the same if 
the total fertility rate is used instead of the
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Source: Appendix Table 5.
Figure 4.— Ratio of Males Aged 30 to 64 to Males Aged 1 5 to 29, Actual and Projected, 1940 on, and Crude

Birth Rate, 1935-1940 to 1970-1975

crude birth rate, and Figure 2 looks much 
the same if the crude birth rate is used 
instead of the total fertility rate.)

EFFECT OF AGE STRUCTURE ON 
ECONOMIC STABILITY

We can build on the foregoing analysis 
to show how shifts in age structure since 
1940 have contributed to the macroeco
nomic problem of rising unemployment 
combined with accelerating inflation. 
Here, I shall again  borrow in part from 
research done by m y coworker, Michael 
Wächter (W ächter, 1976a, 1976b; W äch
ter and Wächter, forthcoming; Easterlin 
et ah, 1978).

First, note that the developments 
sketched in Chart 2 would tend, in a pe
riod of growing abundance of younger 
workers, to raise the economy-wide aver
age unemployment rate. The economy- 
wide rate can be viewed as an average of 
two component ra tes—a low rate for 
older workers and a high rate for younger 
workers, the latter reflecting their newness 
in the labor market, their job-seeking ac

tivity, the tentativeness of their job com
mitments, and so on. Without any change 
in the unemployment rate for each older 
or younger group, a rise in the proportion 
of younger workers in the labor force 
(that is, in the proportion of those subject 
to high unemployment rates) would, other 
things being constant, raise the economy
wide unemployment rate. This is the stan
dard age composition effect of demo
graphic analysis. But, as shown in the 
right side of Chart 2, an abundance of 
younger workers would also affect age- 
specific unemployment rates, raising those 
of younger workers relative to those of 
older workers, and this would further in
crease the economy-wide unemployment 
rate. The rates for older workers are typi
cally quite low, and there is little room for 
a change of much magnitude in the rates 
for these groups. But there could be a 
substantial change in the rates for younger 
persons, males and females. In'fact, since 
the 1950s there has been a marked deterio
ration in the relative unemployment rates 
of younger men and women.



Consider, now, the implications of this 
for economic stabilization policy. Mone
tary and fiscal policies to correct unem
ployment conditions are geared to affect
ing the overall level of aggregate demand, 
but not the structure of that demand. Spe
cifically, monetary and fiscal policies are 
noi shaped to influence differentially the 
relative demands for two groups, such as 
younger and older workers, so as to com
pensate for changes in their relative sup
ply. But, as we have just seen, under given 
conditions of aggregate demand, an in
crease in the relative supply of younger 
workers would tend to raise the economy
wide unemployment rate. If monetary-fis
cal policy is initiated to correct a rising 
unemployment rate caused by an altered
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mix of the labor supply, the extra demand 
does not correspond to this altered mix. 
Given imperfect substitution between 
older and younger workers, the extra de
mand generates relatively little improve
ment in employment conditions and spills 
over into price increases—hence, the phe
nomenon of a rising unemployment rate 
coupled with accelerating inflation.

The relevance of this argument to re
cent American experience is illustrated by 
the series plotted in Figure 5. The solid 
line curve labeled Uf,,j charts the course of 
the “ full employment’ ’ rate that would be 
consistent with the changing effect of the 
population’s age mix on labor supply con
ditions in our economy, as estimated by 
Wächter. Note how swings upward,

Figure 5.— Unemplo>nu'm Rule Û -[ and Growth Rate of Consumer Price Index Since World War II
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after the late 1950s, due to the rise in the 
proportion of young adults in the working 
age population shown in Figure 1. As it 
swings upward, however, the actual 
unemployment rate in the 1960s, shown 
by the broken line, which reflects the im
pact of aggregate demand and, thus, gov
ernment monetary-fiscal policy as well as 
supply, moves below Reference to
the two lower curves shows that it is just 
about at this time that the average annual 
rate of price increase rises from a level not 
much above zero to the increasingly high 
levels of recent years. This rise in the infla
tion rate is, in part, the consequence of 
attempting to correct an imbalance on the 
labor supply side with inappropriate ag
gregate demand policies.

Accelerating inflation as rises is not 
an inevitable result of aggregate demand 
management. Over the past decade, the 
monetary and fiscal authorities seem to 
have underestimated the effect of the de
mographic swing on the sustainable, non- 
inflationary unemployment rate. M ain
taining old unemployment targets for too 
long resulted in overexpansive demand 
policies and an increase in the inflation 
rate. Moreover, a higher inflation rate 
persisted for some time after aggregate 
demand policy had been readjusted down
ward, because of the lagged response of 
expectations, and the inertia built into the 
economy due to the presence of fixed price 
and wage contracts. If the sustainable 
unemployment rate through aggregate de
mand management could be estimated 
with accuracy, and if the government 
adopted that rate as the target rate for 
demand management, then the correla
tion between rising unemployment and 
accelerating inflation would be broken, in
sofar as that correlation is due to the al
tered labor supply mix.

EFFECT OF AGE STRUCTURE ON 
SOCIAL VARIABLES

Let me turn briefly to some social and 
political elTects of the recent shifts in age 
structure. The theoretical underpinning 
for such effects is straightforward. Rela

tive income or relative status notions have 
never been the private preserve of econo
mists. Quite the contrary—economists 
came to the scene (relatively) late and even 
today are, for the most part, strongly re
sistant to such notions. In contrast, there 
is a strong tradition in sociology running 
from Durkheim’s theory of anomie 
through Stouffer’s work on relative depri
vation down to the present, which sees 
relative status considerations as pervasive 
in social phenomena (Durkheim, 1951; 
Stouffer et ah, 1949). Let me cite two ex
amples from recent work by dem ogra
phers who have strayed somewhat beyond 
the usual confines in their field.

Figure 6 is taken from a paper by S am 
uel Preston and John McDonald (1977) 
that presents historical estimates of di
vorce by marriage cohort and then—our 
interest here—speculates on the causal 
factors at work. The point of Figure 6 is 
that a trend-adjusted series for cohort di
vorce rates shows a long swing much like 
that in fertility, although the relationship 
is inverse. Thus, the trough in children 
ever born for the cohort first married in 
1930-1934 is accompanied by a peak in 
the trend-deviation for divorce. The next 
turning points in the two series are close, 
but not identical; corresponding to the 
fertility peak for the marriage cohort of 
1950-1954, there is a trough in the trend 
deviation in divorce for the cohort of 
1945-1949. In general, for the marriage 
cohorts that produced the baby boom, di
vorce was considerably below the rate ex
pected on the basis of past trends. For the 
most recent marriage cohorts, as their fer
tility has turned downward, divorce has 
risen toward trend rates.

A close association between fertility 
and another social magnitude, suicide 
among young males, has been pointed out 
and studied by Martin O’Connell (1975). 
For the period 1940-1976 (excluding the 
war years 1941-1945), the correlation be
tween the total fertility rate of females 
aged 15 to 49 and the suicide rate of males 
aged 1 5 to 24 is —.88 , between the fertility 
rate and the suicide rate of males aged 25
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to 34, also —.8 8 . Note that again the re la
tionship is inverse—higher fertility goes 
with lower suicide.

Such correlations of divorce and suicide 
with fertility do not necessarily imply 
causality. I have already argued that the 
inverse correlation between the growth in 
labor force participation of younger fe
males and their fertility is due, not to a 
cause-effect relation between the two, but 
to a common response to the same cause, 
r e la t iv e  incom e. Both the Preston- 
McDonald and O’Connell studies suggest 
that the same is true for the correlations 
they observe. [Simon (1968, 1969, 1975) 
developed analogous relative-income-type 
models to explain fertility and suicide.] 
Both the P re s to n -M c D o n a ld  and 
O’Connell studies, drawing on the litera
ture, advance a relative income hypothesis 
(though in somewhat different form) and 
test for its explanatory power. The results 
are positive—a deterioration in relative 
income of the young makes for more fre
quent divorce and a rise in suicide among 
young males; and improvement has the 
opposite effect.

If a relative income mechanism is influ
encing divorce and suicide, should not its 
effects be apparent in other social phe
nomena? The answer, of course, is yes; 
and there are some hints in the record that 
they are. Figure 7 presents homicide rates, 
which may perhaps be taken as represen
tative more generally of crime rates, and 
two measures of political alienation 
among the young. Although the series are 
short and not adjusted for trends, there is 
a common pattern—a suggestion of slight 
improvement to around 1960 (a down
ward movement of the curves) and a no
ticeable deterioration thereafter (an up
ward movement). (Evidence that the 
recent rise in crime rates reflects changes 
in age-specific rates as well as in the age 
composition of the population is given in 
Wellford, 1973.) I am not claiming that 
age structure and “ relative income’’ are 
the whole story of the post-1940 change in 
crime rates and political alienation. In 
fact. House and Mason (1975) fail to find

evidence of significant differences among 
demographic age groups in the data for 
political alienation. But these are ex
amples of variables that in sociological 
theory should reflect relative status influ
ences, and there is a hint in the evidence 
that this is the case.

EFFECT OF AGE .STRUCTURE ON 
HIGHER EDUCATION

I want to conclude this discussion of the 
effects of age structure by briefly noting 
two studies that identify important im
pacts on the college environment—one on 
college enrollment rates and the other on 
SAT scores. In each case, in contrast to 
the foregoing, age structure has its effect 
with a substantial lag. As before, my inter
est is not in effects working through age 
composition as such (although for college 
enrollments this effect is an important 
one), but in influences working on age- 
specific rates.

Let me start with SAT scores, which, as 
shown in Figure 8, have been declining 
since the early 1960s. Robert Zajonc, a 
social psychologist at the University of 
Michigan, from whose work this chart is 
taken, has offered an explanation of this 
decline based on average birth order 
(1976). Various studies have found a low 
but significant association between birth 
order and intelligence—higher birth order 
being correlated with slightly lower in
telligence. The post-World War II baby 
boom resulted in an increase in average 
birth order. This is shown by the lower 
curve of Figure 8 , which is plotted in in
verted form. Those born in a given year 
take their SATs about 17 years later. 
Hence, according to Zajonc, the decline in 
SATs that started in the 1960s can be 
traced back to baby boom cohorts with 
progressively rising average birth order. 
As Figure 8 shows, when the curves for 
SATs and average birth order are plotted 
with appropriate allowance -for the lead- 
lag relationship, they do exhibit a sub
stantial similarity.

Since about 1970, there has been a puz
zling interruption in the uptrend in enroll-
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ment rates for those of college age—a lev
eling off among females and a decline 
among males. Goldberg and Anderson 
(1974) base advanced an explanation for 
this based on changes in the proportion of 
households that ha\e at the same time two 
or more cltiidrcn of college age. The finan
cial burden of piittina a child throuch col

lege is obvious. But, Goldberg says, con
sider the financial predicament of those 
with two children of college age at the 
sam e  t im e— not to m ention  three ! 
Through ingenious work vsith the Public 
Use Tapes, Goldberg has constructed sev
eral measures of the changing magnitude 
of this predicament in the post-World
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Figure 8,— Average SAT Score and Average Birth Order for Annual Birth Cohorts of 1940 Through 1960

War II period. The measures show an up
surge in this problem about the time of the 
interruption of the rise in college enroll
ment rates. The movement in the propor
tion of households with two or more chil
dren of college age is itself, of course, an 
echo of prior fertility movements. Thus, 
the implication is that the postwar baby 
boom is currently taking its toll on college 
enrollment rates because of the rise in the 
proportion of households e.xperiencing 
the financial strains of having two or more 
children of college age at the same time.

Another interpretation of the recent de
cline in enrollment rates is suggested by 
Richard Freeman’s work (1976, especially 
pp. 64 IT.). The decline may be due to a 
drop in the returns from higher education,

caused in part by the recent increase in the 
supply of those of college age, an effect of 
the post-World W ar II baby boom. The 
Freeman and Goldberg interpretations 
may be viewed as complementary, be
cause both involve in different ways 
lagged effects of the baby boom. The 
Goldberg argument differs from those 
previously presented in this papdr in that 
the theoretical argument implies errors in 
judgment.

I have spoken of the movements in en
rollment rates and SATs as reflecting age 
structure changes, but for each of these 
variables the causal chain involves several 
links. In both cases, the immediate deter
mining factor is compositional—the pop
ulation mix with rcsiard to birth order or



proportion with two or more college age 
children. As has been noted, however, 
each of the latter depends, in turn, on 
prior movements in fertility. And, by the 
reasoning previously stated, the post- 
World W ar II swing in fertility has been 
largely governed by age structure and its 
relative income effects. By this set of con
nections, therefore, age structure shifts 
have, with a lag, alTected college enroll
ment rates and SAT scores.

RESEARCH IMPLICATIONS
Space is running short, but I would like 

at least to touch in outline form on some 
of the research possibilities suggested by 
the present analysis.

1. First, much more work is needed on 
age structure changes themselves 
and the underlying mechanisms 
through which they work.

a. I have focused here on the pro
portion of younger to older work
ing age population, with the age 
of 30 as the dividing line. Experi
mentation is needed with a lterna
tive age ratios. For example, the 
ratio of those aged 20-29 to 30- 
39 shows a time series movement 
since 1940 much like that for the 
ratio shown in Figure 1. The ap
propriate age ratio might well dif
fer, o f  course, from one subject to 
another, and from one society to 
another.
b. Perhaps too much stress is laid 
here on the importance of relative 
numbers. There is need to look 
into the relative “ qu a l i ty” of dif
ferent age groups, as reflected, 
say, in measures of educational 
attainment and work experience 
(although these may, in part, be 
dependent on relative numbers).
c. The appropriate measure of 
relative income is itself a subject 
for research. One would not ex
pect the same measure to be ap 
plicable to different age groups 
and all subjects of study.
d. I has'c pcrhtips focused too 
much on economic indicators of
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relative deprivation, to the ex
clusion of psychological ones. As 
Keyfitz (1972) and others have 
suggested, the experience of rela
tive deprivation may have its ori
gins earlier in life, for example, in 
large families and crowded class
rooms.

2. One would expect that the mechan
isms described here, whatever their 
specific nature, would have left their 
imprint on a variety of other phe
nomena. One clue, suggested by the 
Preston-McDonald and O’Connell 
studies, might be the degree of corre
lation of other economic, social, and 
political indicators with fertility. In 
some cases, the effect might appear 
in the level of a series, as for fertility 
itself; in others, it might be in move
ments around the trend, as for fe
male labor force participation and 
divorce. The possibilities range over 
the various disciplines.

a. In the area of demography 
proper, one would expect that 
pressures on the young of the sort 
1 have been discussing would 
leave their mark on illegitimacy 
measures, and I believe there is 
some evidence to this effect. 
Thus, O’Connell (1978) finds that 
in recent decades the proportion 
of premarita l conceptions legiti
mated by marriages shows a posi
tive swing conforming to the re la
tive economic position of young 
males. Estimates of the first-birth 
order i llegitimacy ratio (the num
ber of first-birth order illegitimate 
births per 1,000 total first-order 
births) also show a sharp contrast 
before and after 1960 consistent 
with this relationship. Beyond the 
area of fertility, mortality and mi
gration might be affected, too. 
The results above for suicide and 
homicide may be symptomatic of 
a more general pattern in stress- 
related morbidity and mortality, 
as Ingrid Waldron and Joseph 
Ever (1975) have suggested. In
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the area of migration, Hope El- 
dridge’s (1964) work has demon
strated how cohort migration was 
affected by boom and bust Kuz- 
nets cycles of the past. It seems 
reasonable to suppose that, with 
the reversal of demand and sup
ply roles noted in Chart 1, recent 
and current migration patterns 
might show an effect on cohort 
size.
b. Turning to economics, the 
analysis has already suggested ef
fects on a number of other labor 
market variables, such as job 
turnover and occupational mobil
ity. One might well expect an im
pact, too, on the size distribution 
of income through various wage 
and work channels. On the de
mand side, effects might be ex
pected on demands for many spe
cific goods, such as schooling, 
housing, and other child-related 
items.
c. In sociology, an impact on 
family formation, dissolution, 
and structure is suggested by the 
previous discussion of marriage 
and divorce. Also, variations in 
the economic gap between young 
and old carry obvious implica
tions for the degree of inter- 
generational conflict.

3. There is need, too, to extend this line 
of inquiry to other bodies of data, 

a. The possibility o f  investigating 
these relationships in evidence for 
other times and places is obvious, 
although it must be done with 
care. It was only under the special 
conditions that emerged after 
1940 in the United States that age 
structure variations came to play 
such a pervasive role. One would 
not expect to find evidence of the 
same mechanism in earlier peri
ods or in markedly different con
ditions. The most obvious can
d id a te s  a r e  o ther  deve lo p ed  
countries which have experienced 
recent major shifts in age struc-

ture similar to the United States. 
Several exploratory studies sug
gest that parallel movements in 
fertility and relative income or 
age structure have occurred in 
several other countries. Reversals 
in the age pattern of growth in 
female labor force participation 
rates also seem to have occurred 
elsewhere (see O’Connell, 1975, 
forthcoming; Easterlin and Con- 
dran, 1976; Brunborg and Letten- 
s t rd m , 1976; Sw ee tse r  and  
Peipponen, 1967; Leridon, 1978; 
and United Nations, 1962). But 
studies of other times and places 
must be conducted in a context 
sensitive to the special historical 
and institutional circumstances of 
each country.
b. My attention has focused on 
time-series data, but clearly the 
m ech an ism s  desc r ibed  here 
should be evident in cross-section 
data as well. The results so far of 
cross-section studies have been 
mixed, probably in part because 
relative income mechanisms are 
obscured in cross-section data by 
factors that change little or not at 
all over time. But cross-section 
studies may ultimately clarify the 
specific nature of the mechanisms 
at work.

4. In concluding this section. I’d like to 
add a note on implications of the 
present analysis for graduate train
ing in demography. Whereas de
mographers typically emphasize the 
compositional effects of age struc
ture shifts, the present analysis fo
cuses on effects working chiefly 
through age-specific rates. These ef
fects stem from mechanisms identi
fied in economic and sociological 
theory, usually in connection with 
such notions as relative income or 
relative deprivation. To the extent 
that demographic analysis moves 
m ore  in the p re sen t  d i re c t io n ,  
greater training in these underlying 
disciplines will be necessary.
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ALTERNATIVE VIEWS

What of competing interpretations of 
recent experience? The dramatic decline 
since 1960 in the fertility of young women 
and the rapid rise in their labor force par
ticipation has excited much scholarly dis
cussion. A variety of reasons have been 
given for these developments, such as ex
ceptional employment opportunities for 
young women, new possibilities for regu
lating fertility, and new conceptions of 
women’s roles due to the women’s move
ment.

With regard to employment opportuni
ties for young women, the argument is 
that these have expanded rapidly since 
1960, thereby encouraging substitution of 
work in the marketplace for childbearing 
and work at home. The basic question, 
however, is not whether employment op
portunities of young women have been 
expanding since 1960, but whether the la 
bor market for young women was better 
in, say, the 15 years after 1960 than in the 
15 years before, that is, whether this m ar
ket was better when young women were 
increasingly plentiful in the population, as 
after 1960, than before, when they were 
increasingly scarce. I believe most labor 
market students would argue, as I would, 
that the post-World W ar II labor market 
for young women was, like that for young 
men, exceptionally good, and that young 
women opted for marriage and child
bearing,' not because of inadequate em
ployment opportunities, but in the face of 
very good opportunities. [The recent 
Butz-Ward analysis (1977) adopts the op
posite view.] Developments since 1960 can 
hardly be attributed to an improvement in 
lab o r  m a rk e t  co n d i t io n s  for yo u n g  
women. The economy’s occupational 
structure did not change in a way espe
cially favoring women after 1960, as com
pared with before 1950 (see Appendix C). 
Changes since the late 1940s in the unem
ployment rates of females aged 20 to 24 
imply a stronger labor market through 
I960 than thereafter.

Interpretations of the last decade's shift 
of young females from home to workplace
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that stress the women’s movement or the 
development and adoption of new fertility 
control measures are, at least, more con
sistent with the facts. However, these de
velopments may themselves be attribut
able partly to age structure effects 
operating via a relative income mecha
nism. With regard to fertility control, af
ter 1960 with the growing abundance of 
young men and the relative deterioration 
in their labor market position, families felt 
greater pressure to adopt available fertil
ity control methods—old or new—to re
strict births. The rapid spread of new mea
sures of fertility control was, in part, 
induced by the pressures on young adults 
described here.

To turn to the women’s movement, the 
recent acceleration in the growth of young 
women’s labor force participation rates is 
sometimes cited as indicative of the im
pact of the movement (although a look at 
the occupational mix of the growth in fe
male employment might give one pause— 
see Appendix D). It should be noted, how
ever, that the present model, which adopts 
a traditional view of male and female 
roles, predicts an upturn in labor force 
partic ipation among younger women in 
the period after 1960. Thus, this upturn is 
not presumptive evidence of the force of 
the women’s movement.

Rather than the women’s movement 
being the cause of the recent accelerated 
rise in younger females’ participation 
rates, the research findings of Karen M a 
son and others suggest that the reverse 
appears more likely to be the case— 
namely, that the rise in labor force partici
pation led to altitudinal change favorable 
to the women’s movement (Mason et ah,
1976). And, since the accelerated rise in 
labor force participation is, in turn, as- 
cribable to the mechanisms described 
here, changing age structure was thus one 
of the forces recently furthering the 
wom en’s movement. Elsewhere, in regard 
to the antinatalist shift in population atti
tudes, I have similarly argued that a lt itu
dinal change is primarily an effect, rather 
than a cause, of changed behavior (Easter- 
lin, 1973, pp. 206-212).
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A more general objection to ex
planations centering on fertility control or 
the women’s movement is that they are 
confined to the period of the 1960s on
ward. A basic tenet of the approach 
adopted here is that a plausible inter
pretation of experience since 1960 should 
be consistent with the contrasting experi
ence of the baby boom period. Neither of 
these views can offer any explanation of 
the baby boom. Indeed, so far as fertility 
control possibilities are concerned, the 
baby boom occurred despite what must 
have been a major advance in con
traceptive knowledge among young per
sons as a result of information dissemi
nated by the armed forces in World War 
II and the Korean W ar.

Moreover, the behavior that those ex
planations seek to interpret is much nar
rower than is true here. They apply pri
marily to fertility and young women’s 
labor force partic ipation. The relative in
come interpretation 1 am suggesting seems 
to fit not only these developments but, as 
we have seen, a much wider range of evi
dence, including such magnitudes as di
vorce, suicide, homicide, and alienation. 
These other variables are ones that theory 
would lead one to expect would fit a rela
tive deprivation-type model, and they do. 
The fact that the present interpretation is 
consistent with a w ider range of socioeco
nomic data, and that it fits pre-1960 as 
well as post-1960 experience, tends to 
strengthen one’s confidence in it.

I am not claiming that age structure and 
relative income are the be-all and end-all 
in the explanation of these and other de
velopments of the last few decades. The 
women’s movement may have a lasting 
effect on females’ roles through institu
tionalizing the attitude changes that have 
occurred, and fertility control develop
ments have not necessarily been wholly 
induced. It is quite possible that these de
velopments have exerted an independent 
effect on behavior. M any additional fac
tors have doubtlessly influenced the move
ments of the variables surveyed here, 
some specific to an individual variable and

others, such as the Vietnam War, more 
generally. I am arguing only that the evi
dence is consistent with the view that age 
structure and relative income have been 
much more important and pervasive influ
ences in experience since 1940 than has 
heretofore been recognized.

THE FUTURE
We come finally to the question posed 

in the title: what will 1984 be like? I have 
argued that shifts in the relative number 
of younger versus older adults under con
ditions of restricted immigration and high 
and sustained growth in aggregate de
mand have had a pervasive impact on 
American life since 1940. If I am correct, 
then what happens in the near future de
pends, in important part, on the age struc
ture outlook.

The age structure outlook is shown in 
Figure 1, which presents the projection to 
1995 of the younger and older working 
age population. A high degree of con
fidence can be placed in this projection 
since it is based almost wholly on persons 
a lready born. As one can see, growth in 
the group aged 15 to 29 is currently slow
ing, and, after 1980, the absolute number 
will actually begin a period of decline. The 
proportion of those aged 15 to 29 to those 
aged 30 to 64 is slated to turn down even 
earlier, showing a decline from 1975 to
1980. This decline becomes more precipi
tous in the decade of the 1980s. Thus, the 
outlook is for a growing relative scarcity 
of younger adults, even more pronounced 
than in the 1940s and 1950s.

The implication of this new twist in age 
structure is that there will be a return to 
the patterns of the 1940s and 1950s. Spe
cifically, with regard to the developments 
discussed here, there would be;

1 . an improvement in the relative in
come of young males;

2 . an upturn in the crude birth rate;
3. a return to the pattern of larger in

creases in participation rates for 
older than for younger women;

4. an abatement of the prjablem of ris



ing unemployment and accelerating 
inflation;

5. an eventual drop below trend levels 
in cohort divorce rates;

6 . a decline in the suicide rates of 
young males;

7. an improvement in crime rates and 
political alienation;

8 . a resumption of the rise in college 
enrollment rates; and

9. an upturn in SATs.
More generally, I am suggesting that 

the 1980s will see a turnaround or amelio
ration in a wide variety of social, political, 
and economic developments of the last 
decade or so, some of which have been 
taken as symptomatic of a hardening so
cial malaise. And, although I am probably 
a lone in predicting such a sweeping re
versal, other scholars, reasoning along 
lines like those presented above, have ar
rived at,s imilar conclusions for a number 
of specific magnitudes. Ronald Lee (1976,
1977) and David Goldberg (1978) have 
each developed fertility projections that 
foresee a sizable upturn. (See also Gold
berg et ah, 1977; Wächter, 1975.) Michael 
W achter’s (1977) projections of labor 
force participation rates show a return to 
the pattern of higher increases for older 
than for younger women in the 1980s. 
Goldberg and Anderson (1974) anticipate 
a resumption of the rise in college enroll
ment rates as the financial squeeze on par
ents of college-age students moderates in 
the early 1980s. Robert Zajonc (1976) pre
dicts an upturn in SATs starting around 
1980.

A few straws in the wind are provided 
by the experience of the last couple of 
years, which suggests that some changes 
of the last decade may have been arrested. 
Fertil ity rates are no longer falling, and 
the rise in homicide and suicide rates has 
ceased, at least temporarily. It is too early 
to tell whether such movements are in
dicative of a turnaround, but the timing of 
such developments is consistent with the 
present analysis.

I want to emphasize that 1 am talking 
about the ellect of changing age structure
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via “age-specific” rates, not via “age com
position.” Both effects should, of course, 
be taken into account. Heretofore, demo
graphic analysis has been largely or 
wholly confined to age composition ef
fects. In the current economy, however, 
age structure effects via age-specific rales 
are often much more important than the 
traditional age composition effects 
stressed in demography. Experience with 
regard to the crude birth rate provides a 
good example. In the post-World War II 
period, the effect on the crude birth rate of 
age composition changes has been much 
less than that due to changes in age-spe
cific rates. 'Moreover, the age composition 
effect has been in the opposite direction 
from the effect of age-specific rate 
changes, and has dampened only mildly 
the effect on the crude birth rate of the 
latter. For example, the negative impact 
on the crude birth rate of the decline since 
1960 in age-specific rates has been offset 
only slightly by an age composition shift 
favorable to a higher birth rate.

1 realize that some of you think that my 
suggestion that there m ay be a substantial 
rise in fertility over the next decade or so 
is just plain foolish, if not irresponsible. 
Although fertility is admittedly a difficult 
magnitude to predict, how can I ignore or 
discount so heavily the weight of many 
factors tending to depress fertility? In 
much of the demographic community, 
present thinking about American fertility 
is, I believe, reasonably well captured in 
the following quotation (Population In
dex, 1948):
Short-run birth rates . . . are unpredictable 
unless based on a combination of demo
graphic, attitudinal, and business cycle research not yet achieved. . . . Long-run birth rates involve even more difficult ques
tions. ... In regard to these uncertain fac
tors there is at least a minimum of agreement among demographers. No one anticipates the restoration of levels of fertil
ity that could be regarded as high in a world 
setting. The range of uncertainty's between 
rales somewhat below permanent replace
ment and rates slightly above such replace
ment.

---
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That statement, for which numerous par
allels expressed with equal assurance 
could be found in current writing (see, for 
example, Westoff, 1978), appeared in Pop
ulation Index exactly 30 years ago, when 
the post-World W ar II baby boom was 
taking off. The fertility prediction was 
wrong then because, in my view, it ig
nored a major demographic influence 
tend ing  to turn  fe r t i l i t y  b eh a v io r  
around—the growing scarcity of young 
adults and the resulting rise in their rela
tive affluence. But, on behalf of the writer, 
a plea of ignorance could justifiably be 
entered at that time. I think such a plea 
cannot now be made and that demogra
phers, after enumerating all of the factors 
making for continued low fertility, should 
acknowledge that there is at least one im
portant factor working in the opposite di
rection, a factor that, to judge from the 
record, has dominated all others over the 
past 40 years.

Let me turn from the 1980s to the ques
tion of the longer-term outlook. Will the 
changes in age structure and the attendant 
effects that we are witnessing continue 
into the more distant future? Clearly , this 
hinges on the question of the longer-term 
outlook for the age structure itself.

The age structure, at any given time, 
echoes w i t h ^  lag chiefly the birth rate. 
This is sho\'m in Figure 1, where move
ments in the age ratio are seen to follow 
movements in the birth rate some 20 to 25 
years earlier. Thus, the longer-term future 
of age structure depends on the outlook 
for the birth rate.

According to the analysis I have pre
sented, however, under current conditions 
the birth rate is largely being shaped by 
ongoing developments in age structure. 
This was the point of Figure 4. We have, 
then, the possibility of a self-generating 
mechanism that, in simplest terms, is of 
the following sort. Current fertility de
pends on current age structure. Current 
age structure depends on past fertility. 
Hence, deleting the mediating role of age 
structure, current fertility depends on past 
fertility. (An equivalent formulation.

dropping out the mediating role of the 
birth rate, yields, alternatively, current 
age structure depending on past age struc
ture.)

The empirical plausibility of this rea
soning is illustrated in Figure 9. The cur
rent birth rate is the solid line at the top of 
the figure; the past birth rate, that shaping 
the current birth rate via its impact on 
current age structure, is the broken line 
curve in the middle. Inverting the current 
birth rate curve, one obtains the solid line 
curve at the bottom. Note how closely the 
current swing in the birth rate echoes in 
inverted form that in the birth rate 20 to 
25 years earlier. It seems safe to say that, 
without the theory just presented, no one 
would have anticipated this dramatic sim
ilarity or even thought of juxtaposing the 
two series this way. And, if the current 
birth rate fluctuation so closely mirrors 
that of the past, may not the future birth 
rate show a swing mirroring that of the 
present? And so on into the future? I do 
not know the answer, and, even if the 
analysis were correct up to this point, 
unforeseen factors may subsequently in
tervene. But the record so far seems 
consistent with the possibility of a self
generating mechanism that produces re
peated swings in the birth rate and age 
structure and, thus, in socioeconomic con
ditions of a wide variety. A new Kuznets 
cycle may have replaced the old—one 
with a duration of around 40 years rather 
than 20 .

Today, as in the past, the economic for
tunes of different generations are shaped 
in important part by circumstances be
yond their control. Before World W ar II, 
it was the luck of the draw as to the state 
of aggregate demand—whether one came 
of age in a boom or bust period; since 
World W ar II, it has largely depended on 
whether one comes from a large or a small 
cohort—from a “ baby boom” or a “ baby 
bust.” But such conditions are not immu
table. We have learned from the study of 
past experience to moderate substantially 
the variations due to aggregate demand 
fluctuations—to tame the old Kuznets
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Source: Appendix Table 1.
Figure 9.—Crude Birth Rate in Current Five Years Compared With Crude Birth Rate 20 to 25 Years Earlier

cycle. It is reasonable to suppose that, 
because of recent experience, public policy 
m ay eventually be turned, as well, to mod
ifying variations in the fortunes of genera
tions due to their relative numbers, to 
tem pering the new Kuznets cycle.
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E f f e c t s  o f  C o h o r t  S i z e  o n  E a r n i n g s ;  T h e  B a b y  

B o o m  B a b i e s '  F i n a n c i a l  B u s t

F in i s  W e l c h

U n i v e r s i t y  o f  C a l i j n r n i n ,  L o s  A n g e le s

The arrival of ihe posi-Worlcl War II baby boom cohorts in the job 
market raises many questions of effects associated with a rapidly 
declining average age of the labor force. This paper first summarizes 
1967-75 wage behavior, showing that relative wages between 
schooling groups have not changed for prime-aged workers, but 
there is some evidence, for new Job-market entrants, that wages of 
more educated workers have fallen relative to wages of less educated 
workers. However, changes among schooling groups are small in 
comparison to those between new entrants and peak earners within 
schooling group. The evidence is very direct; as work-experience 
distributions shifted toward increa.sed proportions of young work
ers, their relative wages fell. After exam ining a career-phase model 
in which workers at different phases are imperfect substitutes, esti
mates of empirical relationships between cohort size and wages are 
presented. The main result is that income-depressant effects of 
(own) cohort .size decline over the career but do not vanish al
together. Initial effects include reductions in wage rates and in hours 
and weeks worked, while persistent effects extend only to wages.

I f  everyon e left sch oo l and started w ork on  h is tw entieth  b irthday, th e  
g ro u p  o f  en tra n ts  in to  the U .S . labor m arket in  1977 w ould  h ave b een  
4 4  p ercen t larger than that in 1962. In fact th e  1977 grou p  w ou ld  be  
th is cen tu ry ’s largest, and  15 years later— that is, in 1992— th e e n 
ter in g  g ro u p  w ou ld  be on ly  slightly larger than in 1962. A cco rd in g

Tliis project is supported by grants from the Rockefeller and National Science 
Foundations. I am indebted to Lee Lillard and James P. Smith for many valuable 
discussions during this work, to Marta Johnson for computational assistance, and to 
Richard Freeman for comments on an earlier draft. Views expressed are my own and I 
am responsible for any errors.
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to the assum ption  o f en try at age 2 0 , the num ber o f new en tran ts 
has increased  each of the last 2 0 -2 5  . years fo llow ing the 1930s 
deprcssicm -related  tnm gh  in num ber of b irths. But tlie  num ber of 
b irths peaked  in 1957 and has continued dow nward so that the 
num ber o f new labor-m arket en tran ts will fall for at least the next 18 
years (for which data on n um ber o f birtbs are  now availab le) w ith no 
c lear indication of an en su ing  ri.se.‘ Instead of labor m arkets ad ju stin g  
to increasing l)' la rge  num bers o f en tran ts, ad justm ent will be to a 
dec lin in g  pool.

It is, o f course, true that not everyone begins work at the sam e age, 
and the h igh e r the level o f .school atta inm ent the la te r the age of 
jo b -m ark e t en try , so that cohort peaks for college g rad u a te s  m ay not 
have passed. But in the last decad e  we w itnessed a h isto rically  un ique 
event— the m arke t’s responses to la rge  en te rin g  cohorts.

Not on ly have labor m arkets been pressed by entry o f those ju s t  out 
(;f school, but the work force has also been increased  by the g row ing  
partic ipation  o f m arried  wom en and the influx o f veterans o f V ie t
nam . In the 8 years from M arch 1967 to March 1975, t h e '(1 8 -6 4 - 
year-o ld ) civ ilian  labor force grew  21 percent. More im portan t, new 
en tran ts d u r in g  this period had  m ore schooling than e a r lie r  cohorts. 
For exam p le , even though the labor force grew  by one-fifth , num bers 
o f p artic ip an ts with 5 -8  years o f schooling fell 32 p ercen t, as d id 
num bers with 1 -3  years o f h igh  school. In contrast, d u r in g  these 8 

t ears the n um ber o f h igh school g rad u ates increased  35 percen t, and 
both for those with 1-3  years o f co llege and for co llege g rad u a te s  the 
num ber o f persons in the civilian  labor force ju m p ed  an aston ish ing 
64 percent.^

T h e un p reced en ted  change in the age com position o f the work 
force has undoubted ly affected  earn ings patterns, an d  th is p ap er 
attem pts to m easure these effects. T h e main conclusion is that p res
sure o f a work force whose average  age is rap id ly  d ec lin in g  reduces 
wages o f new en tran ts . T h is supports R ichard E asterlin ’s and  M ichael 
W äch ters  views o f  im perfect substitution am ong w orkers o f d ifferen t 
age or work experience.^ W hile th ere  is evidence that la rg e  cohorts

‘ The peak-.sized baby boom cohorts may pull birth totals upward as they reach peak 
fertility ages, but the early evidence for these cohorts is of very low birthrates. They are 
so low, in fact, tliat numbers of births could conceivably continue the downward trend; 
see Butz and Ward (1979).

® These data refer to table A of “Eflucational Attainment of Workers” (U..S. Depart
ment of l.abor 197.7).

 ̂ Easterlin's cohort-effect fertility models are well known and in them iinperlect 
substitution plays a central role. More recently, Wächter and Wächter and Easterlin 
have pursued ideas of imperfect substitution for implications of intermediate cycles 
both in labor force participation and economic stability. See, for example, Wächter 
(1977), Easterlin (1978), and Easterlin, Wächter, and Wächter (1978). Miduiel Wächter 
(1977) in particular pointed to recent changes in earnings of younger relative to older



receive reduced  w ages th ro ugh o u t th e ir careers , most o f the loss 
seem s to be concentrated  in  the ear ly  years . E vidently the baby boom 
cohorts are taxed , but th e ir fu tu re  seem s b righ te r th an  th e ir e x p e r i
ence to date.

T h e em pirical analysis concentrates on earn in gs within school- 
com pletion level. T h e partition  by schooling is used  for two reasons. 
First, I th ink new en tran ts and  experienced  w orkers a re  m ore sh arp ly  
d istingu ished  at h igh e r levels of education , an d  if  they are , w age 
effects o f expanded  cohorts will be la rg e r  for them . Second, there is 
som e evidence that d u r in g  the ear ly  1970s earn in g s o f  young co llege 
g rad u ates fell re lative to earn in g s o f h igh school g rad u ates . It obvi
ously m atters for assessm ents o f the fu tu re  o f education  as an invest
m ent and as an avenue o f socioeconom ic mobility w hether this change 
signals a longer-run  depression  in m arkets for the p roducts o f h ig h e r 
education  or is only an  aberration  as m arkets d igest la rge  en te rin g  
cohorts.

T h e next section describes data sources and sum m arizes changes 
o ccu rring  between 1967 an d  1975. Follow ing that, a fa ir ly  sim ple 
m odel o f career phases is exam ined  for im plications o f effects o f 
cohort size on earn in gs. F inally  regression  results a re  p resen ted  w ith 
estim ates o f these effects.

COHORT SIZE ON EARNINGS S6j

T h e Data Base and the E m pirical Setting

T h e d ata  re fe r  to white m ales described in the 1 9 6 8 -7 6  M arch Currenl 
Pofmlation Surveys {CPS). Each o f these n ine surveys inc ludes from  
130,000 to 152,000 peop le . O f these, from  25 to 2 7 ,000  are  inc luded  
in  the analytica l popu lation . T h ey  a re  c iv ilian , w hite m ale, age  14 to 
65, not now in school (as m ajo r activ ity last w eek), who e ith e r worked 
5 0 -5 2  weeks in the prev ious y ea r  o r repo rt the reason  fo r w ork ing 
few er weeks as som eth ing o th er than be ing  in school o r re tired . T hose 
self-em p loyed  o r w ork ing  w ithout pay are  also exc lu d ed .

T h e data a re  o rgan ized  on the basis o f years o f school com pleted 
( 8 - 1 1 years, 12 years, 1 -3  years o f co llege, o r 4 o r m ore years o f 
co llege) and estim ated  years o f work exp erien ce . T ab le  A1 (see A p
pend ix) reports n um ber o f  observations by schoo ling class for each  
survey year.

One featu re  o f the CPS public-use surveys that is especia lly  
notew orthy for earn in g s o r w age com parisons is that nontriv ial p ro 

males and interpreted the decline as a result of the increased proportion o f  the 
population that is “young.” While he did not analyze the relationship between wages 
and factor ratios, his presumption o f  this relationship served as the justification for 
cxamitiatioti of relationships between age-specific labor-force participation rates and 
the age distribution of the pttpulation. My approach takes participation as given and 
concentrates on wage determination.
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portions o f  observations consist o f  respondents who ap p aren tly  
worked d u r in g  the year in question , yet who d id  not repo rt th e ir  
earn ings. In the CPS m issing observations are filled with an im p u ta 
tion. U n fo rtun ate ly  the im putation  p rocedure used in the first e igh t 
surveys d iffers from that of the n inth so that sum m ary statistics for 
the 1976 survey (i.e ., for 1975 earn in gs) are not com parable to o th er 
years.“ To fu rth er conftjund analyses, ind iv idual records for the first 
e igh t surveys contain  no flag to id en tify  cases when earn in gs are  
im puted . Fam ily records do how ever id en tify  im putation o f  total 
fam ily earn in g s , which p resum ab ly m eans that earn in gs for at least 
one fam ily  m em ber are  im puted . In contrast, the 1976 survey con
tains flags for ind iv idua l im putations but none for fam ilies.

I exc lude all ind iv idua ls in the first e igh t surveys who are  in fam ilies 
for which fam ily  earn in gs arc im puted . For the final survey, a flag  is 
constructed for fam ilies in which any m em ber has im puted earn in gs , 
and all per.sons in these fam ilies are  excluded . T ab le A2 (see A p p en 
dix) repo rts proportions by schooling level and survey year o f  o th e r
wise valid observations excluded  on this basis. T hese proportions 
range from  7 to 2 2  percent, d’hey are  gen era lly  h igher for g ro up s 
with m ore schoo ling and are trended , show ing h ig h e r exclusion rates 
in m ore recen t years. U nfo rtunate ly , exclusions are  more frequen t 
for the 1976 su rvey , suggesting that the constructed fam ily -im pu
tation flag  m ay not correspond perfectly  to those for e a r lie r  surveys.

Sum m ary statistics repo rted  in th is section contain  no correction  for 
earn in gs not repo rted . T h ere  a re , how ever, corrections in c lu d ed  in 
the subseejuent regressions to suggest that those not rep o rtin g  are  
atyp ical an d , on average , have h ig h e r wages than those rep o rtin g  
earn ings.

A nother fea tu re  o f the CPS su rveys is that work exp erien ce is not 
repo rted . W hile age , y ea r o f b irth , an d  years o f schooling a re  g iven , 
we do not know dates when the in d iv id ua ls observed en tered  the work 
force. T h is is troublesom e because the purpose here  is to exam in e  
effects o f  ch an g in g  age  or exp erien ce  d istributions on earn in g s p at
terns. O f course, m issing info rm ation  on dates o f jo b -m arket en try  
and  accum ulated  w ork experience is com mon to most “census-sty led” 
data , an d  research ers concerned with incom e-experience re la t io n 
ships have reso rted  to various schem es for in fe rr in g  exp erien ce . 
H ere, too, exp erien ce  is im puted . In  fact the assum ption o f co n tin u 
ous partic ipation  fo llow ing school com pletion an d  in itial en try  is 
exp lic it, so the im putation  problem  is that o f estim ating ages o f 
jo b -m arke t en try . T h is im putation  is described in deta il by W’elch  and 
Gould (1976). B riefly , the p rocedure estim ates a  year-of-job-m arket-

■* I am gralcfui to Ridiart) Freeman for pointing this out to



en try  d istribution for each  b irth -sch o o l ctnnpletion cohort. Account 
is taken  o f the fact that m ore recen t birth cohorts fin ished school at 
e a r lie r  ages. A person observed in one o f the CPS su rveys who worked 
in the p reced in g  year is assum ed to be represen tative  o f his cohort 
subject to the ex tra  info rm ation  that he began  w ork last year or 
som etim e ea r lie r . Instead o f trea tin g  an ind iv idual as b e in g  in a single 
y e a r  on the job, the full work exp erien ce  is carried  so that the num ber 
o f peop le in th e ir first y e a r  is the sum across ind iv idua l observations 
of first-year probabilities. A ccord ing ly , w hen exam in in g  statistics like 
w ages by single experience years , averages a re  com puted  u sin g  in d i
v idual probability weights. An exam p le  o f these year-on-the-job  prob
ab ilities is given for h igh school g rad u a te s  in tab le A3 (sec A ppendix). 
T h ro u gh o u t the sum m ary d iscussion and  subsequen t regressions, the 
d ata  re fe r to national averages w ithin schoo ling g ro u p  fo r sing le years 
o f job-m arket experience . For earn in gs com parisons, in d iv id ua ls who 
did not work last year and  those who repo rted  an  av e rag e  weekly 
w age o f less than $ 1 0  a re  exc lu d ed , yet these peop le a re  inc luded  in 
cohort size calcu lations are  those who fa iled  to repo rt e a rn in g s . Since 
ea rn in g s  data  re fe r to the year p rio r to the M arch su rv ey , the dales 
used re fe r to earn in gs ra th e r than survey year. T hat is, th e  reference 
period  includes 1967-75 .

T o  sum m arize changes over this period , 1 first exam in e  earn in gs 
ratios between h igh  school g rad u a te s  and  those with d ifferen t 
am ounts o f schooling. N ext, I turn  to ev idence, w ith in  schooling 
levels, o f the gen era l decline in average age  o f the work force and 
then  com ptire earn ings o f recen t job-m arket en tran ts to earn in gs of 
m ore experienced  workers.

'Fable 1 reports average w eek ly earn in gs ratios, 1 9 6 7 -7 5 , for two 
w ork-experience intervals, recen t en tran ts (1 -5  years) an d  peak  e a rn 
ers (2 3 -2 7  years). Each ratio  is the (geom etric) av erage  w eek ly wage 
for the indicated schooling g ro u p  re lative to the w age o f  h igh  school 
g rad u ates . T ab le 2 gives co rresp o n d in g  ratios for an n u a l earn ings. 
A lthough  these calcu lations a re  based on w hat by trad itio n a l stan
d ard s  are  la rge  num bers o f observations, the ad jacen t-year com pari
sons suggest an uncom fortab ly h igh  d egree  o f variation  re lative to 
overa ll trend . R egard less o f  w hether this variation  re fe rs  to o rd in ary  
sam p ling  e rro r o r to year-to -year variance in labor m arkets, it should 
be kept in m ind in m ak ing  tren d  com parisons.

R elative to h igh  school g rad u a tes , new en tran ts with 8 -1 1  years o f 
schooling pretty much cam e fu ll e je le  over the period . Both weekly 
and  annual earn ings declined  to 1971 and rose to 1967 levels by 1975. 
For peak  earn ers , very little  h ap p en ed  betw een 1967 and 1974. R ela
tive earn ings fell in 1975 which was by fa r the worst y e a r  o f the survey 
vis-à-vis agg rega te  unem ploym ent.
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TABLE 1

Wkfki.v WToks of '] iiosk with 8-J 1 Yf.ars ok Gradk. Sohooi., 
1-3 YkaRS ok CoU-KGF. ANl> COLLRCf. GRAl>VJATf.S, Rki.A'MVF,

I'o Wagks of H igh School Graouatf.s, 1967-75 
(Ratios of Geometric Means)

Years of Yf.ar
bCHOOI.

Co.MPl.ETED 1967 1968 1969 1970 1971 1972 1973 ¡974 1975

A. New entrants (less than 5 years of work experience):
Grade school:

8-11 years .75 .71 .69 .69 .65 .71 .71 .74 .76
College:

1-3 years 1.09 1.16 1,10 1.10 1.05 1.09 1.07 1.13 1.13
4 or more years 1.49 1.50 1.53 1.54 1.55 I..50 1.48 1.46 1.45

B. Peak earners (T i- 'l l  years 
Grade s< hool;

8-11 years .86

of  work 

.86

experience): 

.86 .86 .89 .88 .86 .87 .86
College:

1-3 years 1.19 1.18 1,19 1.19 1.18 1.17 1.18 1.18 1.12
4 or more years 1.54 1.49 1.51 1.50 1.51 1.52 1.49 1.54 1.47

TABLE 2

Annual Earnings ok T hose with 8 - i l  Years of Grade School, 
1-3 Years of College and College Graduates, Relative 

TO Earmngs of H igh School Graduai es, 1967-75 
(Ratios of Geometric Means)

Yf.ars of Yf,aR
atHOOL —----—

Completed 1967 1968 1969 1970 1971 1972 1973 1974 1975

A. New entrants (le.ss than 5 years of work experience);
Grade school:

8-11 years .66 .62 .■59 .61 .57 .63 .63 .63 .64
College:

1-3 years 1.12 1.20 1.13 1.16 1.14 1.12 1.14 1.18 1.26
4 or more years 1.55 1.57 1.66 1.72 1.72 1.66 1.57 1.59 1.68

B. Peak earners (23-27 vears of work experience);
Grade school:

8-11 years .84 .83 .83 .83 .87 .85 .83 .85 .83
College:

I -3  years 1.18 1.15 1.21 1.18 1.19 1.17 1.18 1.20 1.17
4 or more years 1.56 1.50 1.57 1.52 1.56 1.55 1.53 1.59 1.56



For those who a tten d ed  but d id  not com plete co llege, w eekly wages 
o f new en tran ts fo llow ed a s im ila r p a tte rn  o f re lative decay until 
1971 and re tu rn ed  at least to in itia l levels by 1974 -75 . For peak 
earn ers , w eekly w ages fell in 1975 re lative  to those o f h igh school 
g rad u a tes but rem ain ed  rough ly  constant u n til then . A nnual e a rn 
ings show no pattern . O nly the 1975 ju m p  fo r new en tran ts seem s im 
portant.

F inally, fo r co llege g rad u ates , the n ew -en tran t w eekly w age pattern  
is one o f  ris in g  re lative  wages un til 1971 an d  fa llin g  re lative wages 
thereafter. R elative w ages in 1975 a re  low er than  in 1967. T his, in a 
nut.shell, is what has been called  “the new dep ression  in h ig h e r ed uca
tion .” B ut even for new en tran ts , the an n u a l ea rn in g s  pattern  con
trasts with w eekly w ages. T h e ris in g  p ro file  to 1971 is consistent, but 
the subsequent decay is less p ronounced . B y 1974, re lative annual 
earn in gs exceeded  1 9 6 7 -6 8  levels and  the 1975 recession seem s to 
have d ram atica lly  exp an d ed  w eeks w orked fo r co llege  re lative to h igh  
school grad uates . For peak  ea rn e rs , th e re  is litt le  system atic change 
over the period  in  e a rn in g s  o f co llege re la t iv e  to h igh  school g rad 
uates.

Noting the dec lin e  in  ea rn in g s  o f  n ew -en tran t co llege re lative to 
h igh  school g rad u a te s  betw een 1969 an d  1973 o r 1974, R ichard  
F reem an exp ressed  concern  that this tren d  s ign a led  a  lon ger-run  
depression in the e a rn in g  pow er o f  h ig h e r educatio n  (see Freem an 
1975, 1976, 1977). He conjectured that it occurred  despite and not 
because o f the d e te r io ra tin g  g en era l level o f  econom ic activity d u rin g  
this period because the p rep o n d eran ce  o f  the ev idence suggests 
coum ercyclic m otion in re lative incom e o f  co llege g rad uates . Had 
F reem an aw aited  the 1975 data , o r  had his an a lysis  ex ten ded  back
w ard  to 1967 (the first an n u a l su rvey  availab le), his conclusion m ight 
have been less pessim istic.

N onetheless, it is c le a r  that com parisons lik e  those o f tables 1 and 2 
are  confounded  by cyclic instab ility . It is tru e  th a t co llege g rad uates 
ap p ear to be g en e ra lly  less vu ln erab le  to recessions than are  those 
with less schooling. Most o f the lite ra tu re  on th is subject exp la in s this 
phenom enon by re fe ren ce  to one o f two closely re la ted  observations.

One is that cap ita l goods are  less substitu tab le  for co llege-trained  
m anpow er than  for h igh  school g rad u a te s  (see Rosen 1968; G riliches 
1969; W elch 1970; B ern d t an d  C hristensen  1974). Since in  the short 
run  cap ital is la rg e ly  fixed , red u ced  recessio n ary  p roduct dem and  is 
accom panied by d isp ro p o rtio n ate  re lian ce  on cap ita l substitutes for 
reduced  output. T h e  o ther id ea  is that m ore ed u ca ted  w orkers carry 
la rg e r  firm -specific investm ents in  them  an d , like o ther form s of 
cap ital, th e ir em p lo ym en t is pro tected  d u r in g  recessions (see Oi 1962; 
B ecker 1964; Rosen 1968). W hile both o f  these  views have sim ilar
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pred ictions for experienced  w orkers, the firm -specific view sh arp ly  
d istingu ishes new en tran ts from exp erien ced  w orkers. I f  exp er ien ced  
w orkers c a rry  sunk investm ents, new en tran ts im ply ex tra  (tra in in g ) 
costs, and  the analogy to cap ita l is p rec ise : experienced  w orkers a re  to 
fixed cap ita l as new en tran ts a re  to investm ents in cap ital. In invest
m ents m odels it is the fixity o f cap ita l that destab ilizes dem an d  for 
investm ent, and for firm -specific skills it is the fixity o f exp erien ced  
w orkers that destab ilizes dem and  fo r new en tran ts .

In a recen t p ap er Jam es Sm ith  an d  I (Sm ith and  W elch 1978) 
exam ined  earn in gs o f new -en tran t h igh  school and  college g rad u a te s  
using d ata  from  the M arch 1968-75  6 'P S ’s. O ur find ing  is that, w ithin 
industries , business cycles a re  n eu tra l betw een h igh  school and  co llege  
grad uates . A ny ag g reg a te  n o n n eu tra lity  for them  seem s to be an 
artifact o f  d ifferen ces in the indu.strial com position o f em ploym ent. 
But, college/high school g rad u a te  d ifferen ces in em ploym ent p at
terns a re  la rge  and  there is m uch room  for com positional effects. For 
exam ple , 43 percen t o f all new -en tran t co llege g rad uates w ork in 
service ind u str ies  (la rge ly  health , ed ucation , and  professional se r
vices), w h ile on ly 11  p ercen t o f h igh  school g rad u a tes work in  these 
indu.stries. In con trast, 39 percen t o f  h igh  school g rad u ates an d  only 
24 percen t o f co llege g rad u ates w ork in  m an u factu rin g . H igh school 
g rad u ates work in industries that a re  di.sproportionately v u ln erab le  to 
business cycles an d , for “norm al recessions,” they are  m ore affected  
than co llege grad uates .

In fact, 1971 ap p ears to have been a norm al recession, and as tab les 
1 and 2 show, re lative earn in gs o f co llege g rad u a tes were u n u su a lly  
h igh that year. B u i 1973 and 1974 w ere atyp ical. In both years 
ind u str ia l em p loym ent patterns w ere m ixed with some in d u str ie s  
ly ing  above long-run  trend  and o thers below tren d  and in the a g g r e 
gate em p loym ent was re latively dep ressed  in industries d isp ro p o r
tionate ly em p loying  college g rad u a tes (Sm ith and W elch 1978, table
4). Even so. Sm ith and I could a ttribu te  little  o f the 1969-74  tren d  in 
re lative earn in gs o f co llege g rad u ates to business cycles. E ither o u r 
approach  was fau lty  o r the exp lanation  o f this change lies e lsew here .

I consider the bulge o f en te rin g  cohorts a likely a lternative . T ab le  3 
shows, fo r each schooling g ro up , the p ercen tage  of all w orkers in 
their first 5 years on the job. I f  exp erien ce  d istributions w ith in  
schoo ling g ro u p  a re  re g u la r , the fraction  of new en tran ts in the total 
signals the rate  o f grow th o f the total. H igh er en try  rates for co llege 
im ply th a t average  levels o f schoo ling a re  rising . In this vein , con
vergen ce betw een  1967 and  1975 in  d ifferen ces am ong schoo ling 
groups suggests that the rate o f grow th  in average  schooling levels is 
itse lf fa llin g . T h is  points to w hat is well known, that rates o f  p ro g re s
sion into co llege fell a f te r 1969. A lthough  cohorts en te rin g  since then
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T A B L E

Percentage of Work Force with Less ihan  5 Years of 
Work Experience by Years of School Completed, 1967-75

S73

Years of 
School 

Completed

Year

19 6 7 1 9 6 8 1 9 6 9 1 9 7 0 1 9 7 1 1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5

G rade .school.
8-11 years 8.1 8 .5 10 .0 12 .0 12 .3 13 .7 1 5 .0 15 .1 1 6 .0
I ‘2  years 14 .4 1 5 . 3 1 5 .2 16 .5 1 8 . 0 19 .1 2 0 .7 2 0 . 8 2 0 . 9

College:
1 - 3  years 19 .2 19 .1 18 .7 2 2 . 0 2 3 . 9 2 5 .3 2 6 .7 2 5 .3 2 3 . 5
4  o r  more vears 17 .8 19 .4 1 8 . 9 19 .7 2 1 . 1 2 1 . 1 2 2 . 6 2 2 . 6 2 3 . 5

have iiio re-ih an -n atio n a i-averagc  levels o f schooling, so that their 
a rr iv a l increases the average , they are  not as h igh ly schooled as their 
recen t predecessors. In an y  case, the changes in en te r in g  cohort 
sh ares are  la rge  for all levels o f  schooling, and un less new entrants 
and  experienced  w orkers a re  p erfec t substitutes, the en try  bulge must 
have depressed  n ew -en tran t w ages. T ab le  4 addresses th is point. It 
com pares weekly earn ings o f those with less than 5 years o f experience 
to those with 2 3 -2 7  years . In every  schooling group  new -en tran t 
w ages fell, and  1 967 -75  ch an ges sw am p an yth in g  shown in  table I or 
2. For exam ple , re lative to peak  earn ers , w eekly wages o f new -entrant 
co llege g rad u a te s  d ropped  14 percen t. E ither for new en tran ts or 
p eak  earn ers , college/high school g ra d u a te  wage ratios changed  by 
less than 3 percen t. C learly , the most d ram atic  changes o f this period 
w ere not in  re lative w ages am o n g  schoo ling g roups bu t in w age 
structu res w ithin  schoo ling g ro u p , an d , I th ink , increased  new- 
en tran t cohort size is the most like ly  exp lanation  o f this change.

T A B L E  4

VV'eekly Wages of New Entra.nts Reiative l o  Peak 
Earners by Years of Schooung, 1 9 6 7 - 7 5

Years of 
School

Year

CoMPI.EIEI) 19 6 7 1 9 6 8 1 9 6 9 1 9 7 0 19 7 1 19 7 2 1 9 7 3 19 7 4 1975

G ra d e  .sdiool:
8 - 1 1  years . 5 6 .5 2 .5 0 .46 .41 .45 .4 4 .47 .48
12  years .6 5 .6 3 .6 2 .5 8 .5 6 .55 .5 4 .55 .5 5

('.ollegc:
1 - 3  years . 5 9 .6 2 .5 8 .53 .5 0 ,51 .4 9 .53 ,55
4 or more years .63 .6 3 .63 .5 9 .5 8 ,55 „54 .54 ,54
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H ow  Does Cohort Size A ffect Earnings?

O nly if  all w orkers, regard less  o f exp erien ce , substitu te perfectly for 
each Other is the stru ctu re  o f earn in gs indep en den t o f cohort size, o f 
the num ber o f w orkers at a p articu la r exp erien ce  level. I f  p erfect 
substitution were to hold , then the only feasib le in terp re tatio n  of 
life-cycle profiles would be one o f pu re ly  physical ag in g . T h e invest
m ent views, that age profiles are  products o f  le a rn in g  and d ep rec ia 
tion, a ll suggest that peop le at d iffe ren t stages o f the ca ree r  do 
d iffe ren t th ings. If so, then  the value o f each th in g  w ould reasonab ly 
depend  on the num ber o f people do ing  it, and cohort size m atters.

But as qu ick ly as we adm it this possibility, we a re  left with the 
thorny problem  o f sp ec ify in g  such an effect. At issue is the question of 
the way the num ber o f w orkers in one p articu la r class affects th e ir 
own productiv ity and that o f all o ther classes.® T h is  is a question of 
substitutab ility between groups, and we know too little about the 
n atu re  o f these re la tio n sh ip s fo r easy in ference.

W ith w orkers classified by schooling and ex p er ien ce  o r d ate  o f 
en te rin g  the work force, the num ber o f specifications o f substitution 
patterns is too la rge  to expect unstructu red  data to be ab le to sort 
th rough  them . For exam p le , there m ay be asym m etries. Y oung h igh  
school and co llege g rad u a te s  m ay be better substitu tes in  job s o rd i
narily  perfo rm ed  by h ig h  school g rad uates than  in Jobs o rd in arily  
perfo rm ed  by co llege g rad u a tes . I f  so, large  en te r in g  classes o f co llege 
g raduates m ay p artly  ra tch e t into typical h igh  school jobs when 
options fo r en te rin g  cohorts o f h igh  school jo b s do not inc lude 
sw itching into jobs o rd in ar ily  perform ed by co llege g raduates .

If jo b  exp erien ce  congeals in itia lly  m alleab le sk ills, then  substitut
ab ility acro.ss activ ities m ay erode as experience accrues. At the o ther 
extrem e, i f  what d istingu ishes w orkers is the skills acq u ired  in school, 
then as these skills e ro d e  with work experience , substitu tab ility  am ong 
schooling groups m ay increase .

T h e  approach  I follow h ere  is to ignore substitution  between 
schooling classes in favor o f a sharpened  focus w ithin  classes. T h e 
structu re  is as though  each  school-com pletion g ro u p  form s a sep a ra 
ble branch  of an  ag g reg a te  production process an d  substitution 
am ong schooling classes is indep en den t o f levels o f experience . 
W ithin each schooling g ro u p  re lative wages (productiv ities) are  de-
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’  T tie re  have, of course, been several attempts to e.stimalc substitution relationships 
for w orker groups segregated on the basis o f  age and other things. Recent papers by 
A nderson ( 1 9 7 7 ) and Freem an ( 1 9 7 8 ) are examples. I  avoid this k ind o f specification 
fo r two reasons. First, I  do not know how many age groups to specify, but I  do know 
that many inputs are generally not em pirically  manageable. Second, the abrupt now- 
you’re-in-now'-you're-out im plications o f  rig id  age dem arcations that are usually im 
posed are unappealing.



term ined  by num bers o f w orkers at each exp erien ce  level. I assum e 
that these p roductiv ity  effects depend  on ly on ratios o f num ber o f 
w orkers, so th at the stru ctu re  o f re lative  w ages across experience 
levels (the w age profile) dep en d s on ly on the exp erien ce  distribution 
w ithin  the g ro u p .

d ’he em p irica l specification I use is to construct a m easure of own- 
cohort size and  to estim ate ow n-w age elastic ities for this m easure. 
Estim ated e lastic ities a re  in teracted  with w ork exp erien ce in an  a t
tem pt to see if  effects d ilu te  as tim e since en try  increases. I th ink it 
likely-that if  la rg e r  cohorts have a m ore d ifficu lt start, these effects will 
e rode as the c a re e r  unfolds.
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Career Phases
P erhaps the sim p lest view o f  the way cohort size affects earn ings 
follows from  the notion that work careers  consist o f a series o f m ore 
o r less d istinct phases. A new jo b -m ark e t en tran t arrives fresh from  
school and en te rs  his profession as a tra in ee , app ren tice , o r learn er. 
O nly ra re ly , if  h is school tra in in g  is n arrow ly  ap p lied  o r i f  the tasks o f 
his profession a re  very  sim ple, will he im m ed iate ly  becom e a fu ll- 
fledged  m em ber o f  the profession . M ore g en era lly , he en ters as a raw  
recru it o r le a rn e r , first ach ieves ju n io r  m em bersh ip , an d  som ew hat 
la te r  senior m em b ersh ip  in the profession.

Ju s t how m any phases there a re  does not re a lly  m atter. W hat does 
m atte r is that at each  phase m em bers o f the profession do d ifferen t 
th in gs and , vis-à-vis a g g reg a te  product, these th ings are  not perfect 
substitutes. Each activ ity is p roductive and  m arg in a l productiv ities are  
d e te rm in ed , as fo r an y  factor, by num bers o f  w orkers en gaged  in  all 
activities. In this view, a profession is an  o rd ered  series o f w orker 
types. A t any m om ent in the ca reer, a m em ber o f the profession is in 
tran sit betw een two o f  these types and  can  be viewed as a (convex) 
com bination o f  them .

T h is  view is essen tia lly  iden tica l to the op tim al life-cycle con figura
tion suggested  by Rosen (1972). In his statem en t o f the problem , a 
c a ree r  consists o f  a  con tinuum  o f  occupations and  a  w orker solves for 
an  op tim al o ccupational sequence by reco gn iz in g  that each occupa
tion corresponds to le a rn in g  options that affec t perfo rm ance in sub
sequen t occupations. Rosen allow ed p roductiv ity  in each  occupation 
to depend  on n u m b er o f  w orkers in that an d  o th er occupations, and  it 
is c le a r  that had  he considered  cohort size, the theory would have 
p red icted  adverse  effects on earn in gs. T o  h ig h ligh t effects o f cohort 
size, I abstract from  questions o f  op tim al ra tes  o f progression , o f 
tran sit betw een c a re e r  phases, an d  take them  as exogenous. I also 
abstract from  d ep rec ia tio n  o r sk ill obsolescence. P resum ab ly the skills
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possessed on jo b -m arke t en try  are  m ore conducive to le arn in g  (th ink 
o f schooling as lea rn in g  to learn ) and  a re  dep leted  as the c a ree r  
progresses, so that com parative ad van tage switches from learn in g  to 
m ore d irectly  p roductive activities. As such, progression is toward 
h igh e r realized  wage activities.

Consider an  agg rega te  production  function of the form ;

7 = ( 1 )

w here N  re fe rs  to the productive effo rt o f  persons in a given p ro fes
sion (characterized  by a given level o f  schooling). Those th ings con
tained in Z inc lud e  o ther schooling com posites and, like N, each is 
a.s.sumed to form  a (w eakly) sep arab le  branch  of the agg regate  p ro 
cess,/ (•), so that N  is only illu strative.

T he total effo rt, N , is itse lf a function o f num bers o f w orkers in 
each o f severa l w orker types,

), (2 )

where the n um b er o f w orkers o f each type is the num ber of m em bers 
o f the profession devo ting th e ir  effo rt to that type o f activity. A c a ree r  
pha.se involves transition  betw een two types such that m em bers o f the 
profession in  th e ir  first x , years on the jo b  are  in transition betw een 
the first two activ ities or w orker types, in th e ir  next -  x , years  
transition is betw een activities two and  th ree , and so on. T h e  ith  
career phase is passed in experience year , Xf.

If  n{x) re fe rs  to the num ber o f m em bers o f the profession with x 
years o f work exp erien ce , then the n u m b er o f workers o f t y p e ;  is 
given by.

-,(x)]n(x)dx + J pj(x)n(x)dx. (3)iV,.
^  X j- 1

w here pj(x) re fe rs  to the p art o f a w o rker’s tim e spent in  activity j  and 

p j(x) >  0 ; Xj X ^  Xj+i; w ith pj(xj) = 1 and pj(xj+i) = 0 .“

T h at is, as a  w orker en ters the ith  c a ree r  phase he in itia lly  devotes fu ll 
time to the ith  activity and  at th a t m om ent begins transition  into  the 
i -I- 1st activity. As the ith  phase p rogresses the proportion o f tim e 
spent in the i th activ ity decreases u n til a t the end  of the phase a ll o f h is 
tim e is devoted  to the next activity an d  a new phase begins.

T he w age o f those w ithx  years o f exp erien ce , their m arg inal p ro d 
uct, is

w(x) pi)gi+iL (4)

" In expression (3), ihe first. (RHS) term is omiuecl for the first career phase since 
negative experience has no meaning.
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w here x falls in the ith  ca ree r phase. Notice in this phase,

dN,
dn(x) = pi and dN.i+i _

dn(x) = 1 -  pi-

S77

(5)

Since rC( = J \g i is the w age of activity i w orkers, the w age of persons 
in the ith  c a re e r  phase is the com bination.

w{x) =pi{x}Wi + [1 - /i/(x)]w,+ i. (6 )

and wage- grow th  d u r in g  this phase, [dzi’(x)]/dx, follows from  the 
presum ption  that the fraction of tim e allocated  to activity i is fa llin g  
and that rea lized  wages rise with activity level, W(+i ^  « ’i-

An in d iv id u a l’s w age consists o f two parts, the price or m arg inal 
product o f the p ro fession ,/ ,, and the in d iv id u a l’s own contribution to 
the level o f e ffo rt o f his profession.

ON
dn(x) = W(x)//t = pigi + (1 -  pi)gi+i- (7)

C hanges in/ , a re  n eu tra l across exp erien ce  groups and/ , determ ines 
levels but not shapes o f w age profiles. In an a lyz in g  cohort size effects, 
I abstract from / , which is determ in ed , am o n g o ther th ings, by a g g re 
ga te  factor ra tio s and  in em p irica l analysis over fa ir ly  short periods is 
u n lik e ly  to be d istin gu ish ed  from  p u re  tren d .

Effects o f  cohort size on (own) w ages a re  given by the quad ratic  
form .

w here

GiiJk gii gi.i+1 

,i+l gi+I,i+l

an d , not su rp r is in g ly , i f  g ( ) is (quasi-) concave, the effect o f  la rg e r  vM 
cohort size is to reduce w ages if  th ere  a re  m ore than two factors in
g(-)-

For sim plicity consider the tw o-factor constant elasticity o f substitu
tion ca.se.

g = (S,iVr^ -k (9)

w here <r = 1/(1 + )3) is the elasticity o f  substitution  betw een A/, and A/j. 
In this case th ere  are  only two activities, le a rn e r  (A/,) and w orker (N2), 
and  the life  cycle can be viewed first as one o f  transition  from lea rn e r
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to w o rker followed by a period as a fu lly vested w orker. In  this 
exam p le ,

dn{x) cr J\J.n (10)

w here ß = gxgJ^' and;!? = p{x) is the fraction of tim e, a lx ,  spen t as a 
le a rn e r .

T h e profile im plied  by equation  (10) is illu strated  in figu re  1. T he 
d ifferen ce  betw een the norm al w age profile and that for an  illu s
trative ly  la rge  cohort is never positive. T h ere  is, however, a n eu tra lity  
point w here the ( ohot t’s d ivision between w orker and le a rn e r  is the 
sam e as for all m om bcis o f the g ro u p , and since at that po in t, the 
exam p le  cohort has no effect on factor ratios, it has no effect on 
wages.

In this exan ip le , new en tran ts a re  exclusively learners, and  at point 
o f en try  they not only draw  all th e ir w'ages as learn ers, but have the 
g reatest d ep ressin g  effect on le a rn e r  w'ages. As exp erien ce  accrues, 
the cohort transits to the w orker phase, d raw ing  an increas in g ly  
la rg e r  share o f a w age be ing  dep ressed  by their arriva l. In the e a r ly  
c a reer as the cohort is d isp roportionate ly  involved in the le a rn in g  
phase, transition  im plies faster-than -norm al w age growth to the n eu 
tra lity  point. A fterw ard , the dep ressan t effect on w orker p roductiv ity  
dom inates and w age growth is slower than norm al. F inally a t the point 
ind icated  as/? = 0 in figure 1 , when the cohort is fu lly vested in w orker 
status, the process is com pleted . T h erea fte r , w ages are dep ressed  and 
the ex ten t o f the depression  rem ain s constant.

Severa l points deserve note. Effects o f increased cohort size are 
inverse ly  p roportiona l to the elastic ity o f substitution. T h e  substitu 
tion elastic ity  indexes w o rk er-le a rn er d ifferences in the n a tu re  o f jobs 
p erfo rm ed . G reater sim ilarity  o f activities im plies g re a te r  substitu t
ab ility . It is like ly  that the substitution  elasticity is re lated  to the tran si
tion function , p{x). Rap id transition  from  lea rn e r to w o rker status 
im p lies that learn ers can eas ily  ad ap t to w orker tasks. I exp ect that 
when transition  occurs easily , w o rker-learn er tasks are  m ore s im ilar, 
that is, w orkers and lea rn ers a re  better substitutes.

T h is leads im m ed iate ly  to p red ictions across schooling g roups of 
d ifferen ces in w o rker-le arn er substitution elasticities. It is a near

’ 1 his is, of (oursc, an an ifaa  of the iwo-faaor assumption. If llicrc were three or 
more factors and if e( ) were linear homogeneous with a two-factor hranth  like that of 
ec). (9), ec|. (10) would partition into two effects, one always negative and the other 
never po.sitive. Kcpiation (10) captures this second effect only, and it vani,shes when the 
cohort being considered divides its time such that it has no effect on ihc NJN^ ratio. 
With more than two factors, the cohort being considered would necessarily increase 
both A'l .and Ay relative to other factors (regardless of whether it changed the Ag.Wj 
ratio) and would therefore reduce wages for the A,-AA composite.
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Fig. I.—Hypothetical contrast between career wage paths of normal and unusually 
large cohort.

tau to logy that those who acqu ire m ore schooling u ltim ate ly  perfo rm  
tasks re q u ir in g  m ore tra in in g . As total tra in in g  increases, a  b alance is 
reach ed  betw een  le a rn in g  in  the iso lation and  abstraction o f schools 
and le a rn in g  on the jo b . I f  so, then those h av ing  m ore schooling 
tran sit less rap id ly  from le a rn e r  to w orker status a f te r  b eg in n in g  
work, an d  it is likely that w o rk er-le a rn er substitution elastic ities are  
sm alle r than  for those with less schooling. I will not p retend  th at I 
have not seen  the d ata ; I do con tend , how ever, th a t the story th e  data  
tell o f  cohort-size effects in creas in g  wdth schoo ling is h igh ly p lausib le .

W orker/ learner w age ratios a re  determ in ed  by three factors in this 
m odel. Two o f these a rc  treated  as p aram eters  in the in term ed ia te  
process fo rm in g  the schooling com posite. T h e first re fe rs  to the 
d istr ib u tio n  param eter, Sj/Si, and  the second re fers to the elastic ity  o f 
substitu tion . T h e th ird  is the w orker/ learner ra tio , Na/iV,.

T h e  no rm al w age path  dep icted  in  figu re  I holds these th ree  factors 
constan t an d  only describes tran sition  from  le a rn e r  to w orker status. 
I f  the exp er ien ce  d istribution w ere un ifo rm , that is, if  n{x) = n fo r all 
X, then  the w orker/learner ra tio  is the ra tio  o f the fraction spen t in 
le a rn e r  status. But a un iform  exp er ien ce  d istribution  im p lies no 
grow th . Each yea r  the n um b er o f  new en tran ts equals the n u m b er 
o f re tiree s . If  steady grow th occurs, the exp erien ce  d istribu tion  is 
a n egativ e  exponen tia l o f the form  q{x) «  such that the ra tio , 
In [n(x — l)/n(x)] = p, is constant. I f  grow th rem ain s steady , the ratio  
N.y/Ni is constan t, and  the m ore rap id  the grow th , the low er the ratio .

0»



TABLE 5

Estimatkd Avf.racf. Annual Growth Raif.s in Numbers of 
White Male Workers by Schooling Class. 1967-75
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Years of School Completed

8-11 12 13-15
K) or 
More

Kstimaied growth rate 
as a percentage -.31 2.89 4.59 6,25

SF. .07 .09 .11 .17

Note.—Numbers of people of)Scrvctj are staled lo lake account of the dedinin}( size of ('.urrnu Populadtm îurveyi 
relative to ihe total U.S. ptrpulation.

T h u s, in a reg im e o f steady grow th , for o ther th ings eq u a l, the 
w age ratio  is a positive function o f the grow th rate .

T h is is an obvious po in t which has been ign ored  in the lite ra tu re  o f 
incom e re tu rn s to schooling. A com mon fin d in g  o f such estim ates is 
that life-cycle earn in gs profiles a re  m ore concave fo r h ig h e r levels o f 
schooling, which has been in te rp re ted  as im p ly in g  that ea r ly  c a ree r  
investm ents in tra in in g  (investm ents in hum an cap ita l), exp ressed  as a 
fraction  o f  incom e potentia l, increa.se with the level o f schooling. Such 
a view has obvious in tu itive ap p ea l, but g re a te r  concavity is ju s t  a n 
o th er way o f say in g  that new -en tran t wages are reduced  re la tive  to 
those o f peak earn ers . A nd the reported  positive association betw een 
concavity o f the wage profile and schooling m ay p artly  be an artifact 
o f ris ing  average  education  levels: this, because g row ing  school- 
com pletion  levels im ply positive association between schooling and 
the learner/w orker em p loym ent ratio  within schooling level w hich, in 
tu rn , im p lies low er learner/w orker wage ratios.

As a c ru d e  approx im ation  to average  grow th rates am ong schooling 
g ro up s, I calcu lated  regressions o f the form :

\nn{x)u = üi + pi{t -  x)  +  Uj-it, (11)

w here I ind icates survey y e a r .x  is experience , and i re fers to schooling 
group.®

Im plied  grow th  rates a re  sum m arized  in table 5 and  tell an u n su r
p r is in g  sto ry o f  ris in g  av e rag e  educational levels. W hat m ay be su r 
p ris in g  is that the num ber o f  persons with 8 - 1 1  years o f schoo ling is 
ac tu a lly  fa llin g  while the n um b er o f  co llege g rad u ates is av erag in g  an 
an n u a l grow th o f over 6  percent.® *

* T here are nine surveys and 44 experience levels for a total of 396 observations for 
each schooling group.

® Recall thai table 3 shows a rising new-entrant share of the work force with 8-11 
years o f schooling. The observation in table 5 o f negative average growth for this group
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Before exam in ing  the ev idence o f cohort size effects on earn ings, a 
few o ther features o f the career-phase  model should be considered . 
First, recall the d ifference between the norm al w age path  and that o f 
a la rge  cohort illu strated  in figure 1. Relative to the norm al path, 
earn in gs for the large  cohort grow more rap id ly  before the n eu tra lity  
point is reached  and less rap id ly  thi reafter. .'Vlthough this m odel 
ignores ind iv idual optim ization concern ing on-the-job tra in in g , its 
p red ictions are s im ila r to what we might expect from  optim izing 
behavior. If  large  en te r in g  cohorts depress wages, then the o p p o rtu 
n ity cost o f on-the-job tra in in g  is depressed  on en try  and  cost incen
tives are to speed le arn in g .

In this m odel, the dep ressan t effect on entry w ages d im inishes as 
the N 1/N2 ratio  r ise s .'“ T h is follows from  the observation  that the 
h igh e r isiV,/N2, the sm alle r is the effect o f  a g iven  size cohort, n{x) on 
factor ratios at pttint o f en try , x = 0 .

T he level o f exp erien ce  when w age neu tra lity  is reached  occurs 
ea r lie r , the h igh e r is NJN^, and later in the c a re e r  as the transition  
process is itse lf d e layed . T h e  existence cf a  fu lly  n eu tra l po in t is an 
artifac t o f the sim plification  that the ca reer consists o f  on ly two 
phases, a transitional one an d  a worker phase. I f  the c a re e r  structu re  
is fu lly h ierarch ica l such th at individuals a re  con tinuously  tran sitin g  
between ad jacent stages, then there would be a ser ies o f n eu tra lity  
points or points o f m in im um  depressant effect, but at no point would 
w age depression vanish altogether.

R egard less o f w hether a point o f full n eu tra lity  ex ists, an y  career- 
phase m odel will p red ict that wage depressan t effects on jo b -m arket 
en try  erode in the early  career as transition  sp reads the cohort bu lge 
am ong m ore than one activity. T h is kind o f resu lt is in tu itive ly  a p 
p ea lin g  and (large ly ) supported by the data.

The Regression Analysis
B efore tu rn in g  to regressions it may be usefu l to review  the u n d e r ly 
in g  data. T h ere  are  nine surveys re fe rr in g  to earn in gs years 1967 to

only demonstrates that in the cross-section number of workers increases with experi
ence on average and this effect dominates shifts between years. Actually, by 1975 ihe 
experience distribution in this group is bimodal. Contrary to earlier trend, the ba», 
boom entry bulge has its impact on high .school dropouts as well as for those with more 
St hooling.

Actually, there is some ambiguity on this score. There is none it the worker share ol 
the composite product e.xceeds one-half or if the worker-learner substitution ela.sticity 
exceeds two. Otherwise, if <  1/2 -  [<r/(l -  o-/2)] (where 8 refers lo worker share) the 
entry eflect increases, in absolute value, as AVA'2 increases. There is no ambiguity about 
the size of the entry effect (/; = 1) relative to the persistent effect once transition is 
complete, p = 0. That ratio is (NjAV,) .̂

\ J J
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1975 and , a lthough  there is some overlap  betw een ad jacen t years 
resu ltin g  from the GPS's in 4-out to 8-in 4-m onth ro tation , o v er lap 
p ing  observations are  not identified . T hus the surveys are  treated  as 
though  they are  statistically independen t. A ll observations re fe r  to 
w hite m ales who presum ably are  out o f school and not re tired  and are  
betw een 14 and  65 years old. Ind iv iduals are placed in four school- 
com pletion groups.

For each in d iv id u a l,;, work experience is estim ated  in the form  o f a 
full density , p ij'.i = 1,45, where/»¡j corresponds to the in d iv id u a l’s 
estim ated probab ility  of being in the zth y ea r  on the job  a n d /145 re fe rs  
10 ihe open-end  d ass , m ore ihan 44 years. E xperience probab ilities 
are  conditional on age , schooling, and  yea r  o f birth as described  in  
W elch and Gould (1976). Fhe.se data are  agg rega ted  (w ithin schoo ling 
group ) based on sing le years o f job -m arket exp erien ce , and the total 
num ber of per.sons with i years o f exp erien ce  in a p articu la r su rvey 
y ea r  is sim ply the aggregate  o f  the in d iv id u a l p robab ilities, that is, n.-
~ Sjpij.

W ithin each exp erien ce  interval two proportions a re  ca lcu lated . 
O ne refers to the fraction o f tbservations lost due to fa ilu re  to repo rt 
earn in gs for tlu jse  who worked (i.e ., those ind iv idua ls in fam ilies for 
which CPS im putes earn ings) and the o ther re fers to the fraction  o f 
observations who d id  not work ard  th erefo re  have no repo rted  e a rn 
ings. C ond itional on observations nf earn in gs, (geom etric) m eans o f 
an n ual and average  weekly earn ings are  then com puted w ithin e x 
perience in terva l.

T he regression  observations re fe r to m eans com puted w ithin su r 
vey year for s ing le-year experience intervals. T h e open-end in terva l 
(m ore than 44 years o f experience) is omitted and  observations a re  
pooled across surveys. T h ere  are therefore 396 (44 exp erien ce levels 
X 9 surveys) observations for each schooling group .

The objective is to estim ate effects o f own cohort size on earn in gs . 
'I'he first step in com puting cohort size involves norm alization  by the 
size o f the work force. It seems likely that wages of a p articu la r cohort 
are  affected both by its own size and by the size o f su rro u n d in g  
cohorts as well. Furtherm ore, calcu lated proportions inc lude sam p lin g  
errors, so for estim ation the proportion o f group  m em bers a t each  
evperience level is smoothed by com puting a m oving average  with 
inverted V w eights. Cohort size is then defined as

:(x) = 2 (12)

w here is the fraction  o f those in the group  who a re  in  th e ir  x th  
y ea r  o f w ork exp erien ce . T h e  a  w eights a re : a  = §. 1 .1 . 3). excep t
for recent en tran ts w here succeed ing cohort fractions a re  not d efined .



In this case, the a  d istribution  is trun cated  an d  rem ain in g  weights are  
scaled acco rd ing ly  to sum  to one.

T h e  objective is to estim ate w age elastic ities w ith respect to cohort 
size and  to allow  these elasticities to vary o ver thé career. In fact, only 
one form of exp erien ce  in teraction  is exam in ed . It is a sp line o f the 
form :
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Ew{x)
Ec(x) = yoS + -y,. (13)

w here £Z = dZ/Z and w here 5 = m ax {0, 1 — x /x } .  T h e  wage elasticity 
begins at an en try  (.v = 0 ) value of-yn + y i ‘ind  then declines lin early  (at 
a rate  -  yo/x) to a perm anent level, y i  in x years , and rem ains at y i  
th ereafter. E xperim entation  with a lte rn ative  values o f x (the duration  
of the uni(|ue in itia l effect) over the four schoo ling groups suggests 
that it increases w ith .schooling. T h e  estim ates repo rted  im posex  = (6 , 
7, 8 , and 9 years), respectively , fo r those w ith 8 -1 1 , 12, 13 -15 , and 16 
o r m ore years o f  schooling.

One characteristic  noted in  Sm ith and VV'elch (1978) is that for the 
CPS data , w age profiles a re  not ad eq u a te ly  describ ed  by the com m only 
used cp iad ra tit, exp er ien ce  and  exp er ien ce  sq u a red . W hen estim ated 
profiles are  restric ted  to this form , they consisten tly  overestim ate 
early  career earn in gs . A lthough  we su gg ested  an  a lte rn ative  speci
fication, in this case I have added  5 (as d efin ed  above) to exp erien ce 
and experience squared  to allow  m ore flex ib ility  to the w age path. 
T h is (sp lined) exp er ien ce  profile is itse lf con tinuous but its derivative 
is d iscontinuous a t x.

In add ition  to the cohort and exp er ien ce  variab les, a  lin ea r  trend  
term  is inc luded  a lo n g  with the national a g g re g a te  unem ploym ent 
rate  for white m ales. T h e two variab les fo r p roportions o f  obser
vations exc luded  (see the d iscussion o f eqq. [ 1 2 ] an d  [13]) also ap p ear 
as exp lan ato ry  variab les. One is called  the exclusion  ra te  due to 
incom e im putation . It is the fraction  of observations lost in com puting 
m ean earn ings because o f the im putation  p rob lem . Inclusion o f this 
variab le rep resen ts a  stra igh tfo rw ard  attem pt to contro l for selectivity 
bias in repo rtin g  incom e. I f  those not rep o rtin g  have above-average 
earn in gs , then the h ig h e r the proportion  o f  those not repo rting , the 
low er will be the m ean w age o f those who do .

The o ther is ca lled  the exclusion  ra te  d u e  to nonw ork. It re fers to 
those w ithout valid  incom e observations. M ost o f those excluded  on 
this basis e ith er a re  not in the labor force o r d id  not work. O thers who 
ap p ea r to have w orked w ere coded as h av in g  no  earn in g s . Still others 
show reported  e a rn in g s  that a re  so low th at I p resu m e they are  coded 
incorrectly . T h ere fo re  I exc lude from  ea rn in g s  com parisons all who 
c ith er did not work o r had ca lcu lated  w eek ly  ea rn in g s  of less than

\ A

?
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$10. T h e variab le  cicsei ibirig proportions o f observations w ithin  each 
exp er ien ce  and  survey year lost on this basis is viewed as a com posite 
o f selectiv ity and cyclical effects. P resum ab ly those who a re  exc lu d ed  
on this basis have below -average earn in gs so that as this p roportion  
increases, the m ean wage o f those inc luded  should also in crease . But, 
to the ex ten t that the proxy variab le  used for business cycles (the 
national average  unem ploym ent rate  for white m ales which varies 
betw een but not within surveys) controls im perfectly  fo r them , it 
seems like ly  that cyclical effects which drive this m easure o f exclusion  
may im p ly that as conditions worsen to increase p roportions not 
w orking, they also reduce mean earn in gs o f those who do work.

I’ables 6 , 7, and 8 sum m arize regression  results for m ean earn in g s 
w ithin schooling class. T he regressions repo rted  are w eigh ted  by 
num bers o f earn ers in each exp erien ce  cell.

Table 6 contains regressions for (In) annual earn ings, tab le 7 refers 
to w eekly wages, and table 8 re fe rs  to w eekly wage with the list o f 
exp lan ato ry  variab les being augm en ted  by a part-tim e variab le  in d i
cating  the proportion of persons in an observational cell who “usu 
a lly” w orked less than 35 hours per week. T h e part-tim e variab le  is 
viewed as p artia l control fo r hours w orked. It is not p erfect (and if 
hourly  w ages were observed, I would have used them ), but it is m ore 
than “ju s t  a d um m y” variab le. W ith ind iv idual observations, a dum m y 
for less than 35 hours only contro ls for variation  betw een those 
w ork ing less and those w ork ing m ore than 35 hours leav in g  w ithin- 
g ro up  variance uncontro lled . B ut with g ro up ed  data , th is variab le  is 
the p roportion  o f people w ork ing  less than 35 hours, and  with it, 
th ere is m ore effective contro l for average  hours. C onsider, fo r 
exam p le , an  hours-w orked d istribution  over a  lim ited  ra n g e  of, say, 
0 -7 0  hours. As work exp erien ce  changes o r as cyclic conditions 
ch an ge , the hours density shifts, an d  as it does the frequency o f  hours 
less than  35 changes. In g en era l, fo r w ell-behaved functions we would 
p resum e that average hours and  the frequency o f hours less than  35 
move closely together, and  if  they do, the part-tim e variab le  is a 
“good” contro l for average h o u rs ."

In ex am in in g  the estim ates o f tables 6 , 7, an d  8 , notice that ca lcu 
lated  stan d ard  erro rs for coeffic ients u n d erstate  estim ation  e rro r .

“ T he type of variation that this measure misses stems from compensated shifts in 
the density that hold the part-time frequency constant and changes the mean. Such 
motion seems unlikely. More importantly, by forcing the part-time measure to have 
only one param eter it captures only average covariation between part-time frequency 
and mean hours. Since covariance from changes in levels o f economic activity is 
probably dif ferent than covariance resulting from changes, say, in potential experience, 
the forced average effect is incorrectly specified. In any case, in these data the part-time 
variable is the best available adjustment for hours worked short of resorting to an 
instrum ent Iteiween it and the hours worked last week for the March survey.
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TABLE 6

RtXtRKSSION Es TIMAI KS of Of I FKMINAN'l S OF ANNUAL
Earnings of White Males, 1967-7,')

Years of School Completed

Independent
Variabi.es

G rade School College

8-11 12 1-3
4 or 
More

Cohort size;
Main cffetT -.252 -.1 2 0 -.194 -.204

(12.3) (6.7) (I3„5) (11..3)
Inleraclion with

early career spline .0140 -.302 -.365 -.791
(.33) (6.7) (7.3) (12.0)

Expcriciue:
Early ca ire r spline -,()90 -  1.41) -  1,52 -2.71

(4.2) ('.).7) (9.9) (12.7)
Kxpcricncc .0428 .0393 .0374 .0600

(43.2) (32.7) (21.7) (36.9)
Kxperierue s<)uare(l -.00073 -.00083 -.00086 -.00146

(31.8) (28.3) (21.6) (28.0)
Exclusion rate due -.647 .472 -.745 .622

It) iioiiwork (4.7) (2.2) (2.2) (2,1)
Kxcliision rate flue to

income impuiation -.231 -.4 3 0 -.249 — .855
(3.1) (5.6) (2.8) (12.7)

UneniployiDciit rate -.0270 -  .0360 -.0287 -.0176
(10,7) (16.9) (13.4) (8.4)

Trend .0137 .0137 .0108 .0131
(10.5) (11.1) (7.8) (12.1)

Iiitcrrcpt 7.3 8.25 8.14 8.23
.989 .983 .984 .985

SE of e.slimate ,034 .033 .035 .030

Nolk.—Number <>i observations « 596; the dependent ami cohort size variables are in (natural) logarithms; the 
exclusion ami unemployntciu rates arc expressed as fractions; absolute values cvf t-siatisiies arc in parc-ntheses.

W ith the data  a rrayed  across exp er ien ce  levels and across years , there 
is p robab ly nontriv ial positive se r ia l co rre la tion  which I ign o red  in the 
calcu lations reported . F u rth erm o re , re s id u a ls  a re  probab ly (posi
tively) co rre la ted  across eejuations (schooling groups) so that estim ates 
should not be viewed as in d ep en d en t. A p re fe rred  estim ation proce
d u re  to ga in  effic iency ivould have recogn ized  both contem poraneous 
and seria l correlations, but so ftw are for this kind o f p ro ced ure  is not 
availab le  to me. As is a lw ays tru e  in  such cases, estim ates m ay be 
unb iased  but a re  ineffic ient, an d  com puted  stan d ard  e rro rs  a re  
b iased.

Notice that the th ree sots o f regress io n s in tab les 6 , 7, and  8 can be
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Rt:c;Rf:s.siON Estimates of De i krminants of Weekly 
Earnings of White Males, 1967-75
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Tears of School Completed

Inuei'endeni
Variable.s

Grade School College

8-11 12 1-3
4 or 
More

Cohort size;
Main effect -.161 -.080 -.163 -.194

(9.4) (6.5) (12.4) (11.6)
Interaction with

early career spline -.072 -.237 -.278 -.591
(2.0) (7.0) (6.1) (9.6)

Lx])erieiuc;
Karlv career spline -.849 -1 .156 -1 .180 2.010

(6.2) (10.2) (8.4) (10.1)
Experience .033 .033 .037 .050

(40.2) (36.9) (23.5) (39.4)
Experience .stjuared -.00055 -.00067 -.00080 -.00143

(28.8) (30.3) (22.1) (29.4)
Exclusion rale due

to nonwork -.615 -E.103 -.751 + .744
(5.3) (.64) (2.5) (2.7)

Elxclusion rate due to
inconne imputation -.3 3 8 -.441 -.3 6 6 -.9 2 4

(5.4) (7.7) (4.5) (14.7)
Unemployment rate -.0117 -.0184 -.0197 -.0121

(5.6) (11..5) (10.2) (6.2)
1 rend .0172 .0147 .0129 .0130

(15.8) (15.9) (10.2) (12.9)
Intercept 3.90 4.47 4.33 4.33

.988 .986 .984 .985
SF. of estimate .028 .025 .032 .028

No'iK.—Numl>cr of obscrvaiions = 
exclusion and unemployment rates

= 39fi; iht* dependent and cohon siie variables are in (natural) logarithms; the 
are expressed as fractions; absolute values of /-statistics are in parentheses.

contrasted for im plications on hourly  w ages, h ours p er w eek, and 
weeks p er year. T h e  d ep en d en t variab le in tab le  6  is the logarithm  of 
annual earn in gs and  is th erefo re  the sum  o f  the logarithm s o f the 
w eekly w age and o f w eeks w orked p er yea r . C oeffic ient d ifferences, 
table 6  less 7, a re  then coefficients for w eeks w orked . S im ila r ly , if  the 
part-tim e variab le effective ly  contro ls for h o urs , d ifferen ces betw een 
tables 7  and 8 re fe r  to hours w orked; while tab le 8 coeffic ients re fe r  to 
the hourly  wage.

T hese d istinctions are  u sefu l in  con trasting  cohort effects, since if  
la rge r en te rin g  cohorts im ply increased  jo b  com petition , effects
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TABLE 8

Regression Estimates of Determinants (including Part-Time Status) 
of Weekly Earnings of White Males, 1967-75

Years of Schooi. Completed

Grade School College

Independent
Variables 8-11 12 1-3

4 or 
More

Cohort size: 
Main effect -.181 -.096 -.1 6 8 -.218

(12.6) (8.7) (14.0) (13.7)
Interaction with 

early career spline .118 -.193 -.141 -.503
(3.5) (6.4) (3.2) (8.6)

Experiente;
Early career spline .184 -.860 -.596 -1 .620

(1.3) (8.3) (4.1) (8.5)
Experience .035 .033 .0367 .0581

(49.4) (41.9) (25.6) (40.8)
E'xpericnce squared -.00058 -.00067 -.00080 -.00141

(35.9) (34.5) (24.1) (31.2)
Exclusion rate due 

to nonwork. - .2 7 4 + .266 -.5 1 7 .608
(2.7) (1.9) (1.9) (2.4)

Exclusion rate due lo 
income imputation -.5 1 6 -.498 -.4 5 7 -.915

(9.5) (9.8) (6.1) (15.7)
Unemployment rate -.0139 -.0163 -.0170 -.0095

(7.9) (11.5) (9.4) (5.1)
Part-time -.9 0 5 -1 .113 -.8 6 9 -1 .400

(12.8) (10.7) (8.8) (7.8)
Trend .0172 .0149 .0124 .0136

(18.9) (18.3) (10.8) (14.4)
Intercept 3.84 4.41 4.32 4.27

.99 .989 .987 .987
SE o f estimate .024 .022 .029 .026

No tk--—Number of observations » 396; the dependent an<J cohort size variables are in (natural) logarithms; the 
exclusion and unemployment rates are expressed as fractions; absolute values of /-statistics are in parentheses.

should em erge  not o n ly  fo r w ages but also fo r labor-utilization  rates 
(weeks and  hours w orked ). B efore exam in in g  cohort elasticities, con
sid er o ther im p lications o f  these estim ates. As is com m on for th is kind 
o f  analysis, th ere  is ev iden ce that e a r ly -ca ree r  w age  growth is m ore 
rap id  for those w ith m ore schooling. T h e  sp lin ed  exp erien ce coef
ficients g en era lly  im p ly  m ore rap id ly  e a r ly -c a re e r  earn in gs grow th 
than  can be cap tu red  in the exp erien ce  q u ad ra tic  a lone.

E vidently, e a rn in g s  a re  very  sensitive to a g g reg a te  unem ploym ent. 
T h is p erhaps is not su rp r is in g  for an n u a l e a rn in g s  w here weeks
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w orked are free to vary but m ay be for w eekly earn in g s ho ld ing 
part-tim e status constant (tab le 8 ). T h ere  is at least som e support for 
notions of w age flexibility. In g en era l, w age sensitivity to agg rega te  
unem ploym ent falls with in creased  schooling, so that these d ata  con
tinue to support the idea that m ore schooled w orkers a re  less affected 
by sw ings in agg regate  labor d em an d .

Coefficients on the exclusion rate  d u e  to incom e im putation  re fe r to 
ad justm ents in m ean earn in gs o f those repo rtin g  incom e as.sociatcd 
with variations in proportions repo rtin g . T hese coefficients arc con
sistently negative to suggest that those with the h ighest w ages a re  the 
most likely to not report (T im ings. In fact, m ean rates for incom e not 
repo rted  together with these coeffic ient estim ates im ply average  an 
nual earn in gs for the com bined total o f those who do and  do not re 
port that exceed  the average  o f those repo rtin g  by 3 -5  percen t in the 
first and fourth schooling g roups and  by 6 percent fo r h igh  school 
and 14 percen t for co llege g rad u a tes . T h is is im portan t especially  for 
incom e compari.sons across schoo ling groups, as, fo r exam p le , in 
rate-o f-re tu rn  calcu lations. T h e  im plication  o f  table 6  is that annual 
earn in gs o f co llege re lative to h igh  school g rad uates are  8 percent 
h ig h e r in the total population  th an  in the rep o rtin g  population . T h is 
could resu lt in underestim ates o f  ra tes o f re tu rn  that as an o rd e r  o f 
m agn itude would approach  2 p ercen tage  points, about 20  p ercen t of 
most cu rren t estim ates.

Notice also that m agn itudes o f  coeffic ients on this variab le  increase 
as control for labor utilization increases (in tables 7 and 8 ), so that the 
problem  o f un derstatem en t d u e  to no n rep o rting  seem s m ore severe 
in w eekly wage com parisons.

T h ere  is an often-stated  b e lie f  that the an n u a l C u rrn il Population 
Surveys are  m ore re liab le  than the decenn ia l census data  m ain ly be
cause o f g re a te r  effo rt to en su re  repo rtin g . Evidently, non reporting  
rem ains a serious prob lem  even for CPS. F u rtherm ore , analysts u sing  
CPS data should  be aw are that when m issing observations a re  filled 
with im putations, the assum ption o f the p rocedure used is that non- 
repo rters a re  rep resen tative  o f repo rters . U nless m y estim ates are  
com pletely w rong, they are  nol.'^'

T o impute missing income observations, the census bureau uses what it calls a 
“hot deck ' procedure. Brieily, this procedure fills a matrix stratified on various char- 
at leristics with the “l.tst” vtilid observation and uses that observation to fill in the blanks. 
Aside from convenience there is little to recommend this approach, especially in light o! 
the emerging literature on selectivity biases. The num ber of strata on which imputa
tions are based was expanded for the 1976 survey to include schooling, laboidbrce 
status of spouse, marital status, region, and type o f residence, and more detail was 
introduced for age, family relationship, occupation, class of worker, weeks worked, 
race, etc. For a description of this procedure and for contrasts with earlier imputations, 
see U.S. Department o f Commerce, Bureau of the Census (1976).



Coefficients on exclusions due to nonwork do not have consistent 
sign patterns across schoo ling  g roups but are  consistent across incom e 
defin ition . As such, u n am b iguo us in terp retatio n  is not easy. In any 
case the overall average  exclusion  rate due to nonwork is less than 3 
percen t, so that this co rrection  has little e ffe tt on estim ated  m ean 
earn ings.

In these data , d ep en d en t variab les arc  m easured  in constant (CPI) 
d o llars and the ev idence is o f  very low rates o f grow th in rea l earn in gs 
o r wages. Sint e the unem p loym en t rate  is held constant, it is tem pting 
to a rg u e  that grow th im p lied  by the year variab le reflects cyclic co r
rected  longer-run  tren ds, bu t in my opinion it would be a m istake to 
do so. Recall that the observation  period is itse lf strongly trended  
vis-à-vis ag g reg a te  econom ic activity. T h e first 3 years, 1967-69 , were 
m ore robust than any to follow , and 1975 was by fa r  the most de
p ressed . I 'h e  (jucstion re levan t to trend com parisons is w hether the 
unem p loym en t rate  a lo n gside the nonw ork exclusion ra te  adequate ly  
contro ls for cycles so th at the resid ua l tren d  can be taken  as a secu lar 
one.

In these data , there a re  a varie ty  o f indexes o f labor utilization rates 
which are  them selves in d exes o f  labor dem and . In add ition  to weeks 
w orked and the part-tim e variab le , the most obvious is weeks un em 
p loyed  or looking for w ork and  the exclusion ra te  itself. In au x ilia ry  
calcu lations (not repo rted  h ere ), I regressed  each o f  these variab les on 
the sam e set o f ind ep en d en t variab les as those o f tables 6 and  7.'^ T he 
result in every schooling g ro u p  is that even though the agg rega te  
unem p loym en t rate is taken  into account, weeks w orked are n ega 
tively and weeks look ing  fo r w ork a re  positively tren d ed  th rough  the 
period . Except for co llege g rad u a tes , the exclusion rate  due to not 
w ork ing  is also positively tren d ed . Part-tim e status a lone seem s devoid 
o f  trend . E vidently, the un em p lo ym en t ra te  is too im perfect an in 
strum en ta l p red icto r o f  lab o r dem and  for the im p lied  trend  rates o f 
earn in gs to be taken as estim ates o f long-run  patterns. In an y  case, 
estim ated  trend  grow th ra le s  show little evidence o f d ifferences 
am o n g schoo ling groups.

Estimated Cohort Effects
T ab le  9 sum m arizes cohort e lastic ities from  regressions reported  in 
tables 6 - 8 . T h e  en try  e lastic ity  is the respective w age or earn in g  
elastic ity evaluated  for those in th e ir first y ea r on the jo b  (x = 1), and 
the persistent elastic ity is the m ain effect, copied from  tables 6 - 8 .
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Of course when the exclusion rate is the deperuienl variable, it is not included as an 
independent variaVde. h  is included, however, for other dependent variables.
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TAULF, 9

Esiimatf.i) FLAsririTiES of Annual and Weekly Farnincs 
Him  Respel e 'm  Cohore Size

Years of School Completed

Grade School College

Ks ri.MA I ED
Flasiicity 8-1 1 12 1-3

4 or 
More

A. Annual earnings; 
Kiury -.240 -.369 -..Ó14 -.907

(8.H) (10.9) (12.7) (12.1)
Pcrsisiem -.2.S2 -.080 -.194 -.204

(112.3) (6.6) (13.5) (11.3)
/i. Weekly ivagi'S. pari- 

Kiury
lime .siaiu.s

-.221
excluded:

-.283 -.406 -.7 2 0
(9.8) (II.2) (11.1) (14.8)

Persistent -.161 -.0 8 0 -.163 -.1 9 4
(9.4) (6.6) (12.4) (11.6)

C. Weekly wages, part 
Kiury

-lime status 
- .082

in< luded:
-.261 -.291 -.6 6 5

(3.8) (11.6) (8.1) (14.5)
Pcr.sistcni -.181 -.096 -.168 -.2 1 8

(12.6) (8.7) (14.0) (13.7)

Non..—Absoluu’ values of i-sialislics in parentheses.

Only those with 8 -1 1  years o f schooling show persisten t elasticities 
exceed ing  en try  elasticities (in parts A and  C). T h is resu lt is anom a
lous, and 1 have no exp lanation  for it. Each of the o ther schooling 
groups shows th at en try  effects exceed  persisten t ones.

A side from  h ig h  school d ropouts, w age an d  ea rn in g  elasticities rise  
with level o f schoo ling and most o f  the d iscrepancy occurs in the ea r ly  
career. T h e career-p h ase  m odel p red icts that effects a re  inverse ly  
p roportionate to w o rker-learn er substitution  elasticities. T h u s the 
find ing o f effects in creas in g  with schoo ling level suggests that 
w o rker-le arn er substitution  elastic ities fall w ith increased  schooling.

One o f the most in terestin g  patterns exh ib ited  in tab le 9 is that 
en try  elastic ities fa ll betw een part A, w here w eeks w orked are  free  to 
vary, and p a n  B, w here they are  not. T hese elasticities also fall 
between p a n  B , w here hours w orked are  variab le , and part C, w here 
they are  p artia lly  contro lled . T h e ev idence then is that la rge  en try  
cohorts d ep ress not on ly w ages but also hours and w eeks w orked . In 
contrast, persisten t elasticities are  m uch less sensitive to control for 
weeks and hours. Evidently, a lthough  new -entran t labor-utilization 
rates a rc  d ep ressed , this effect is transien t.



It m ay be su rp r is in g  th at w age effects have as large  a persisten t 
com ponent as they do. I, fo r one, would not have been surprised  to 
find no persisten t e lastic ity , an  ind ication  that cohort size effects a re  
restricted  to congestion  at point o f  en try . N onetheless, career-phase 
m odels suggest that a lthough  en try  effects m ay exceed persisten t 
ones, it is im p erfect substitution  between work activ ities perfo rm ed  at 
d iffe ren t phases o f th e ca ree r  that gen erates both en try  and persisten t 
ef fects. From th is perspective , the ex istence o f an  en try  effect im plies 
a  persisten t effect an d  vice versa. It is im portan t, how ever, in assessing 
the size o f persisten t effects to keep  in m ind the operationa l defin ition 
o f cohort size as the sh are  o f the cu rren t total w ork force. T h rough  
tim e as the w o rk ing  popu lation  expands, the sh are  accounted for by a 
p articu la r cohort declines.
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How Large Are the Estimated Effects?
A re the estim ated  effects p resen ted  in  tab le 9 la rg e  enough  fo r those 
in terested  in e a rn in g  patterns to view fluctuations in  cohort size as a 
leg itim ate  concern? W e know from  tab le 3 that the age o r exp erien ce 
com position o f the work force ch an ged  sign ifican tly  in an  8 -year 
in terva l. And tab le 4 shows fa llin g  re lative e a rn in g s  o f  new en tran ts 
that are  co inc iden t w ith  in creas in g  new -en tran t shares o f the total 
w ork force.

T h ere  a re  two obvious ways to try  to ge t an in tu itive feel fo r o rders 
o f m agn itu d e  o f  e a rn in g s  changes im plied  by the p aram eter estim ates 
in  tab le 9. T h e first is to exam in e  p red icted  changes in  the ran g e  o f 
the d ata  used h e re , th a t is, for the 1 967 -75  in terva l. T h e  second is to 
exam in e  the h isto rica l reco rd  for lon ger p erio d s to see w hat pattern s 
o f  sh iftin g  cohort size have been  an d  to com bine them  w ith p a ram e te r  
estim ates for im p lications o f effects on life tim e  earn in gs.

For the CPS d a ta , am ong new en tran ts (those in th e ir  first 5 yea rs  
on the job ) 1967—75 grow th  in cohort size y ie ld s p red icted  reduedons 
in  w eek ly w ages ra n g in g  from  a low o f 6  p ercen t fo r those w ith 1—3 
years o f  co llege to a h igh  o f  13 percen t fo r co llege g rad u ates . Im p lied  
reductions a re  8  percent fo r  h igh  school g ra d u a te s  and  1 2  p ercen t fo r 
■those w ith 8 - 1 1  y e a rs  o f  schooling.

For all but co llege  g rad u a tes , re lative cohort size o f peak  e a rn e rs  
(2 3 -2 7  years o f  w ork exp er ien ce ) fell over the period , and resu ltan t 
pred ictions o f w age  grow th ran ge  between 3 and  5 percen t. For 
co llege g rad u a tes , re la tive  cohort size o f  p eak  e a rn e rs  d id  not ch an ge . 
T h u s, new -en tran t w eek ly earn in gs a re  p red ic ted  to have fa llen  
re la tive  to w ages o f  p eak  e a rn e rs  by 15 percen t for those w ith 8 — 11 

years o f  schoo ling, by 1 0  p ercen t both fo r h igh  .school g rad u a te s  and  
fo r those who a tten d ed  but d id  not finish co llege, and  by 13 percen t

Va/
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for co llege g rad u ates . These pred ictions, which ignore changes o ther 
than cohort .size, are  reasonab ly close to the observations repo rted  in 
table 4 , espec ia lly  for those with 8 -1 1  years o f grad e  school an d  for 
co llege g rad u ates . P redicted ch an ges understate  observations for h igh  
school g rad u a tes and for those with 1 -3  years o f college.

In com paring  w ages across schooling groups, between 1967 and 
1975 the oh.served college/high school g rad u a te  new en tran t w eekly 
w age ratio  fell som eth ing less th an  3 percent. T h e  change pred icted  
by cohort grow th with la rg e r  w age responses for college g rad u a te s  is 5 
percent. I f  these estim ates a re  co rrect, then what has jiassed for a new 
depression in h ig h e r education  m ay be uni(| le to the en tran ts of the 
early  1970s. For them , as effects e rod e  over ihe career, the fu tu re  is 
b righ ter , and for subsequent a rr iv a ls  who them selves will be m em bers 
o f sm aller cohorts, the fu tu re  is also b righ ter.

T h e story o f  la rg e  sw ings in total num bers o f b irths and o f secu lar 
d rift in average  schoo ling levels is well known. T o get a rough  idea o f 
how these changes affect cohort sh ares o f the work force, an d  th e re 
fore lifetim e ea rn in g s , 1 have m erged  the h istorical record  o f  num 
ber o f b irths with w hat ev idence 1 could Hnd for school-com pletion 
d istributions to construct cohort shares s im ila r to those used in the 
regressions described  above.

I have p roceeded  u n d er the assum ption that a fter 1975, the 
num ber o f b irths in the U nited States will stabilize at 2.5 m illion per 
year (ro ugh ly  the level m ain ta ined  from 1971-75) and that average 
levels o f school com pletion  will continue th e ir upw ard  d rift fo r a few 
years and then  stabilize. For each level o f school com pleiion , 1 assum e 
that all m em bers o f a b irth  cohort who attain  that level begin work at 
the sam e age and re tire  a fte r 45 years. With these assum ptions, I 
construct a “guesstim ated ” w ork exp erien ce  X schooling d istribution  
for each  ca len d ar year , 19 4 0 -2 0 3 5 . T h e final year corresponds to 
re tirem en t for new en tran ts o f 1990, so that the constructed d istr ib u 
tions p erm it estim ates o f life tim e earn in gs for cohorts jo in in g  the 
■ ork force over the h a lf-cen tu ry  1940-90 .

For each m arket-en te rin g  cohort, w ork-force shares are  calcu lated  
for every y e a r  from  en try  to re tirem en t, and these shares are  the raw 
inpu t for calcu lations o f cohort size effects on lifetim e earn ings. 
A ggregatio n  of a p articu la r en te r in g  cohort’s shares over its career 
gives a crude bttsis for m easu r in g  total cohort size.

As expected , these agg regate s show ex trem e swings in cohort size. 
For exam p le , the g ro up  with 8 -1 1  years o f schooling has a m inim um  
average cohort share for 1953 en tran ts and a m axim um  for 1977 
en tran ts , and  the av erage  sh are  o f the largest cohort exceeds that o f 
the sm allest by 62 percen t. For h igh  school graduates, the sm allest 
cohort en tered  in 1954 and the largest in 1975, and the largest ac
counts for a 55 p ercen t g re a te r  lifetim e average w ork-force share



than the sm allest. Those with 1 -3  years o f  co llege have even g re a te r  
variation  in lifetim e cohort shares. T h e m in im um  for 1956 en tran ts  is 
only 45 percen t o f the m axim um  (for 1967 en tran ts). For co llege  
g rad u a te s , the sm allest cohort en te red  in 1962 and the largest in 1970, 
and the largest has a lifetim e average  share 51 percen t b ig ger th an  the 
sm allest. In gen era l, these patterns reflect the dep ressio n -re la ted  
trough  in num ber o f b irths and  the late 1950s culm ination  o f  the 
postw ar baby boom. T im in g  d iffe ren tia ls  reflect delayed  en try  for 
those with m ore schooling and sw ings about trend  in school com p le
tion.

It is o f course obvious that cohort size effects on life  earn in gs do not 
co rrespond  perfectly to the av erage  lifetim e shares ju s t described . 
Cohorts that are  large  as they en te r the work force and sm all as they 
leave it a re  penalized re lative to those with sim ilar average  sh ares but 
with m ore un ifo rm  career rep resen tatio n . In a sense, som eth ing  
analogous to doub le-d iscounting is involved. First there is tim e p re f
eren ce , an d  I assum e a 5 p ercen t d iscount ra te  to rep resen t it. Sec
ond, th ere  is the fact that, aside from  high  school d ropouts, estim ated  
cohort size effects erode over the career.

In view o f the ex trao rd in ar ily  la rg e  sw ings in cohort size, th e  esti- 
mtites for effects on life earn in gs a re  not m assive but, to the cohorts 
most affec ted , they m ay not be tr iv ia l. U sing coefficient estim ates for 
p art C o f table 9, which re fe r to m y best estim ates o f h o u rly  w age 
effects and  presum ab ly , th erefo re , co rrespond  m ore closely to full 
incom es, variations for h igh school g rad u ates a re  restricted  to a  4 
percen t ran ge . Not su rp ris in g ly , th ere  is more action for co llege 
g rad u a te s  w here a 10 percen t ran ge  is im plied .

C alcu lations for co llege g rad u a te s  suggest that, in term s o f  p u re  
cohort size alone, the most favored gen eratio n  en te red  the w ork force 
in 1962 an d  the least favored en te red  on ly 8 years later. As no ted , life 
ea rn in g s  for 1970 en tran ts (ign o rin g  secu lar rea l wage grow th ) a re  
estim ated  to be about 90 p ercen t o f the level for 1962 en tran ts . T h is 
focus on ex trem es om its m uch that is o f in terest in com parisons across 
en te r in g  cohorts.

For exam p le , if  the p resum ptions o f fu tu re  b irth rates and  school- 
a tta in m en t levels a re  at all accu rate , then the w age depression  for 
co llege g rad u a te s  im plied  by the arr iv a l o f baby boom cohorts that 
starts in the m id-1960s will begin  to erode around  1980, an d  the 
estim ates fo r 1990 en tran ts suggest ca ree r earn in gs equal to those of 
the “most favo red” classes who en te r  between the m id-1950s an d  ea r ly  
1960s. A lthough  the baby boom cohorts seem  to have the poorest 
c a ree r  incom e prospects, my sim ulations suggest that th e ir life tim e 
incom es w ill not be sign ifican tly  below the life earn in gs o f cohorts 
en te r in g  in the m id-1940s. T h ese  ea r lie r  en tran ts jo in ed  the work 
force d u r in g  a period  o f rap id  acce leration  in num bers o f co llege
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grad u ates . As such, they began  th e ir careers w ith very large  cohort 
shares, and  a lth o ugh  these shares fell rap id ly  u n d er co n tin u in g  
growth in num bers o f en tran ts , the early  ca ree r effects sw am ped the 
(double-d iscfiunted) late  ca reer effects. In com parison  to the baby 
boom gro up s, the m id -1940 en tran ts have sm alle r av erage  w ork-force 
shares but the shape of the career profile nu llifies w hat would o th er
wise be an advan tage .

It is not necessary to en u m erate  the hero ic n a tu re  o f these s im u la
tions. T h ey  are  only an  exerci.se to derive a “fee l” for o rders o f 
m agn itude o f the estim ated  effects involved and  to exam in e the 
historic al record  o f sw ings in the experience com position o f the work 
force. B u t. if  these m ach inations reasonab ly describe cohort patterns 
in life e a rn in g s , then one final observation is in o rd e r ; T h e  depression 
in ear ly  c a ree r  ea rn in g s  o f co llege g rad u ates w itnessed in the first part 
of this decad e  is not unic|ue, and just as e a r lie r  d epressions eroded  into 
h igh e r incom es, the recent deprc.ssion will be followed by h ig h e r 
co llege-g rad u ate  earnings.''*
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Summary and Conclusions
A nyone w ork ing with w age and earn in gs data  for the period 1967 to 
1975 must be im pressed  by variab ility. Real an n u a l earn in gs fell in 
1971, in 1974, and again  in 1975 for experienced  w orkers. For new 
en tran ts , rea l earn in g s fell in 1970 and in 1972 ancl again  in 1974 and 
1975. C ollege g rad u a te s  are , however, somctvhat atyp ical. A lthough  
they shared  in the 19 7 0 -7 2  recession, effects w ere less severe. How
ever, the fo u n d erin g  econom y of late 1973 and 1974 affected  college 
g rad u a tes m ore than others, and in 1975 when real incom e fell 
sh arp ly  for most schoo ling groups, income o f co llege grad uates , 
especially  therse with considerable work exp erien ce , actually  rose.

T his kind o f variab ility  challenges those concerned  with w age be
havior and gives m uch room for statistical exp lo ration , yet so much 
happened  d u r in g  the period that any set o f re la tive ly  sim ple ex p la 
nations is likely to be confounded by com peting exp lanations. C lea rly  
business cycles shou ld  be taken into account, but the evidence is that 
the com position o f the cycles that occurred  was d iffe ren t enough  to 
ra ise  (¡uestions o f “how .”

Relative incom es ch an ged  am ong schooling groups, especially for

In a ICC (MU paper, I'. VV. Schultz (1977) exhibit.«! a variety of relative wage calcula
tions tor ditl’erent tiine.s in the twentieth century. Working with four groups; unskilled, 
manufacturing production workers, teachers, ancl as.sodate professors, Schultz de
scribes four periods o f rapidly declining relative wages of skilled workers (1915-19, 
1932-35, 1940-42, and 1969-75). .Since only the last two of these periods corresponti 
to rapid cohort expansion, there would .seem to be a real advantage to further explora
tion of the historical record. In particular, Schultz stresses that both inflation and levels 
o f economic activity are candidates for further investigation.



new en tran ts . W hy? Is it cycles o r a lo n ger-run  depression  in the 
m arket for co llege g rad u a tes?  I 'h e  hypothesis put fo rw ard  here  is that 
w hatever it is, it is not lon g  run . T h e  1975 data  ch a llen ge  any notions 
o f persistence.

T h e most d ram atic  ch an ge  in earn in g s structu res w itnessed d u rin g  
these 9 years was the d ro p  in earn in gs o f new en tran ts  re la tive  to 
m ore experienced  w orkers, and  this change co incided with the arr iv a l 
o f the peak-sized cohorts spaw ned by the p o st-W o rld  W ar II baby 
boom. How does a m arket d igest an  increas in g ly  la rg e  num ber o f new 
arriva ls? As a device for d escrib ing  effects o f cohort size on earn ings, I 
have exp lo red  a ca reer-p h ase  m odel in which activ ities perform ed at 
various phases arc not p erfect substitutes for activ ities perform ed at 
o th er phases. I then attem pted  to fit a (loosely specified) version of 
this m odel to earn in gs d ata  taken from  the A larch Current Population 
Surveys for 1968-76 .

By conventional statistical stan dards, there is fa ir ly  strong evidence 
that la rge  cohorts do d ep ress earn in gs and  that most o f the effect 
com es early  in the career. T h e evidence also suggests that cohort size 
effects increase with level o f schooling. W hether these effects are  rea l 
or ju s t statistical illusions d epends on what the fu tu re  brings. P opu la
tion age structures suggest that en te rin g  cohort sizes are  probab ly 
a lread y  fa llin g  for low er levels o f schooling an d  w ill do so soon for 
h ig h e r levels. The p red iction  of the estim ates p resen ted  is that when 
this happens, wages o f new en tran ts will rise re la tive  to experienced  
w orkers and that, g iven  sim ila r reductions in cohort size, w ages o f 
new -en tran t co llege g rad u a te s  will rise re la tive  to those o f w orkers 
with less schooling.
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A p p en d ix

TABLE Al

.Numbek.s ok I.s'ijivmuAi. Records Included for E.stimation 
OE Earnings Profiles and Cohort Sizes by 

Years of School Completed, 1968-76

Years of Year

Co.MIT.E I ED 1968 1969 1970 1971 1972 1973 1974 1975 1976

(»radc school: 
8-11 years 6,823 6,466 6,344 6,159 5,892 5,453 4,997 4.578 4,406
T2 ye.us 7,817 7,934 8,123 8,487 8,352 8,280 7,994 7,763 7,462

College;
1-.3 Years 2,373 2,489 2,584 2,699 2,651 2,712 2,731 2,729 2,772
4 or more 

years 3,06.') 3,061 3,097 3,312 3,550 3,383 3,546 3.518 3,477

Soi'KtiK.— ('.utTfui Populiiluin Sunieyx (M arcli 1968-76).



TABLE A2

PERr.tNTAOK.S Of OTHERWISE VaLID OBSERVATIONS LoST OUE 
TO Income Imputations by Years of School 

Completed and Survey Years, 1968-76
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Years of 
.School 

( aimplefed

Year

1968 1969 1970 1971 1972 1973 1974 1975 1976

Grade school
8-11 ) cars 10.6 13.7 10.0 10,9 10.1 11.6 14.2 15.8 18.8
12 years 10.9 13.8 10.8 9.9 10.2 11.9 14.0 15.0 20.0

College:
1 years 12.0 1.5.0 11.4 11.7 II.6  12.7 14,3 16.4 19.6
4 or more

years 12.4 15.3 12.4 12.6 7.3 13.3 14.4 16.2 22.4

TABLE A3

Estimated .Average Experience Profiles by Age (17- 30)
FOR H igh School Graduates, 1967-75

Year at Work

Age (Years) 1 2 3 4 5 6 7 8

17 .592 .276 .098 .029 .005
18 .535 .275 .128 .046 .014 .002
19 .458 .287 .151 .071 .025 .007 .001
20 .359 .290 .186 ,097 .046 .016 .005 .001
21 .244 .259 .220 .146 .077 .036 .013 .004
22 .153 .201 .217 .189 .127 .067 .031 .01 I
23 .086 .136 .181 .198 .174 .119 .062 .029
24 .045 .083 .129 .173 .189 .166 .113 .060
25 .017 .044 .082 .127 ,169 .186 .164 .112
26 .005 .017 .043 .080 .125 .168 ,185 .164
27 .003 .007 .108 .043 .080 .124 .166 ,183
28 .002 .004 .009 .020 .004 ,079 .123 .165
29 ,001 .002 .004 .010 .021 .044 .079 .122
30 .001 .002 .003 .005 .011 .021 .043 .077
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to 23.0 million. The ratio of participants less than 35 years of age to 
participants 35 and over jumped from .46 to .67.'*

What are the consequences for the wage structure of such sizable 
changes in the age composition of the labor force? Does an increase in the 
relative number of young workers alter their wages relative to the wages of 
older workers? To what extent do cross-sectional age-earnings profiles 
respond to exogenous demographic shifts? What are the possible implica
tions of the experience of the late 1960s and 1970s for the decade of the 
1980s, when the number of young workers is expected to decline?

The answers to these questions depend on the degree of flexibility of 
relative wages b y  age or, in the context of standard labor demand analysis, 
on elasticitiesof complementarity [10, 16] which link changes in factor prices 
to changes in the supply of inputs. If the relevant elasticities are large, 
changes in the age composition of the labor force can substantially alter age- 
earnings profiles, whereas if elasticities are small, profiles will be relatively 
independent of the number of workers in different age groups.

This paper studies the effect of changes in the age structure of the 
workforce on age-earnings profiles in the U.S. and provides estimates of the 
relevant elasticities of complementarity for young and older workers. It 
focuses in particular on developments in the late 1960s and in the 1970s, 
when the relative number of young workers increased sufficiently rapidly as 
to provide a strong “test” of the potential dependence of the profile on 
exogenous shifts in the age structure of the labor supply. Section I 
documents the magnitude of the change in the age structure of the workforce 
which constitutes the “experimental” variation under study. Section 11 
presents evidence from the Current Population Surveys of the U.S. Bureau 
of the Census that the age-earnings profile of male workers changed in the 
period, with the ratio of the earnings of older men to the earnings of younger 
men rising sharply. Section III develops the relevant labor demand and 
production function models needed to analyze the link between changes in 
the age structure of the workforce and changes in age-earnings profiles. 
Section IV estimates the extent to which shifts in age-earnings profiles can 
be attributed to demographically induced movements along labor demand 
schedules whose magnitude is reflected in the relevant elasticities of 
complementarity.

The principal finding is that the age-earnings profile of male workers, 
which has traditionally been viewed as a stable economic relation deter
mined by human capital investment decisions, appears to be significantly 
influenced by the age composition of the workforce. Apparently because

2 All of the data in this paragraph are from [20], Table A-2, p. 137, and from [21], various 
editions.
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younger and older male workers are imperfect substitutes in production, 
changes in the number of young male workers relative to older male workers 
substantially influence the ratio of the earnings of younger men to the 
earnings of older men. The effect of changes in the relative numbers of 
workers of different ages on age-earnings profiles is especially marked 
among college graduates. By contrast, the age-earnings profile of female 
workers, which tends to be quite flat, appears to be little inllucnced by the 
age composition of the female workforce, possibly because the intermittent 
work experience of women makes younger women and older women closer 
substitutes in production.

Whether the sizable decline in the earnings of the large cohort of young 
workers entering the market in the 1970s relative to the earnings of older 
cohorts will persist, creating a lifetime “size of cohort” earnings effect, or 
whether the new entrants of the 1970s will significantly catch up in earnings 
in future years remains to be seen.

The dependence of the age-earnings profile on demographically 
induced movements along a relative demand schedule suggests that 
standard human capita! models of the profile, which posit that earnings rise 
with age or experience s o l e l y as a result of individual investment behavior, 
are incomplete. If, as found in this study, elasticities of substitution or 
complementarity among age groups are not infinite, human capital cannot 
be treated as a homogeneous input with a single rental price, whose “units” 
of investment determine the age-earnings profiles. Differences in the 
activities of younger and older workers and in the demand for those 
activities decisively influence the shape of the profile. To understand the 
relation between earnings and age, it is necessary to analyze the demand for 
workers by age and employer personnel policies as well as to analyze human 
capital investment decisions.

/. T H E  C H A N G I N G  A G E  S T R U C T U R E  O F  T H E  W O R K F O R C E

The broad outlines of the remarkable change in the age structure of the 
workforce of the United States under investigation is examined in Table 1, ̂  
which records the absolute number of workers aged 20-24 and 25 - 34 and 
the number aged 20-24 and 25-34 relative to the number of workers aged ̂  
35 and over for the period 1966 to 1976. The table treats male and female 
workers and college graduates and high school graduates separately. These 
patterns of change stand out in the table; a remarkable increase in the 
number of young workers in total, the result of the “baby boom” that 
followed World War If; an even greater percentage increase in the number 
of young college graduate workers, the result of the unprecedented propor
tion of young persons choosing to enroll in college in the 1960s; and an





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

R I C H A R D  B. F R E E M A N

A B S T R A C T

The age-carnings profile of male workers is significantly influenced by the age 
composition of the workforce. When the number of young workers increased 
sharply in the 1970s, the profile “twisted” against them, apparently because 
younger and older male workers are imperfect substitutes in production. The 
effect is especially marked among college graduates. By contrast, the age- 
earnings profile of female workers appears to be little influenced by the age 
composition of the female workforce, possibly because the intermittent work 
experience of women makes younger and older women closer substitutes in 
production. The dependence of the age-earnings profile on demographically 
induced movements along a relative demand schedule suggests that standard 
human capital models of the profile, which posit that earnings rise with age 
and experience solely as a result of individual investment behavior, are 
incomplete.

The age distribution of the labor force varies greatly over time in response to 
long-term demographic changes. Historically, high birth rates produce a 
relatively large number of younger labor force participants and an age distri
bution skewed toward younger ages, while low birth rates have the opposite 
impact.' Because of the “baby boom” that followed World War II and 
peaked in 1955-60 [18, p. 56], there was an especially significant change in 
the age structure of the U.S. workforce in the late 1960s and early 1970s, 
when the number of young persons increased extremely rapidly. From 1966 
to 1976, the number of labor force participants aged 20—24 grew from 9.7 
million to 16.7 million, while the number aged 25 - 34 grew from 16.8 million

The author is Professor o f  Economics, Harvard University.
* The research was supported by U.S. Department of Labor Grant 21-25-78-19. I have 

benefited from the comments of Richard Layard and the referees. [Manuscript received 
August 1978; accepted January 1979.]

1 For models of the link between birth rates and the age distribution of workers, see Keyfitz [ 13]. 
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especially marked increase in the number of young female workers, the 
result of a sizable jump in the labor force participation rate of young women 
in the late 1960s and 1970s.

Among male workers, the numbers aged 20-24 and 25-34 increased 
by over one-third from 1966 to 1976, while the number of college graduates 
aged 20-24 and aged 25-34 more than doubled. As a result of these 
changes, the ratio of all male workers 20-34 to those 35 and over rose from 
' .55 in 1966 to .78 in 1976, while the ratio of male college graduate workers 
20 — 34 years of age to male college graduate workers 35 and over increased 
from .62 (1966) to 1.02 (1976). According to the figures in Panel B, the 
number of female workers aged 20-24 increased by 76 percent, while the 
number aged 25 — 34 increased by 103 percent. These gains outstripped the 
rale of increase of the older female workforce by sufficient magnitudes to 
rai.se the r.atio of 20—24 to 35 + -year-old female workers by 53 percent and 
the ratio of 25-.34 to 35 + -ycar-old female workers by 76 percent. Among 
college graduate workers, the number of young women aged 20-24 more 
than doubled, while the number aged 25-34 more than tripled. While less 
dramatic, the number of young female high school graduate workers also 
increased, particularly in the 25-34 bracket.

Data on the number of new high school and college graduates and on 
the number of new graduates entering the labor market tell a similar story 
about the influx of young persons into the workforce, though the timing of ’ 
changes necessarily differs from that in Table I. Between 1960 and 1970, the 
number of new high school graduates per thousand persons in the civilian 
labor force rose from 26.8 to 35.0.'* From I960 to 1972, the number of high 
school graduates and dropouts entering the job market grew from 13.2 per 
thousand members of the civilian labor force to 17.1 per thousand members 
of the civilian labor force.'* For college graduates, the picture is more 
complex, as the tendency to enroll for graduate studies in the 1960s delayed 
the labor market entrance of the large classes of the sixties until the 
following decade. From the late 1960s to the mid-1970s, however, the ratio 
of new bachelor’s graduates on the market to the civilian labor force 
increased sharply.*̂

Because data on graduates refer to flows rather than stocks of persons 
in a wide age grouping, they reveal further the beginning of the decline in the N̂!

l igures on high school graduates are from [18], p. IS-t. Figures on the civilian labor force 
arc from [20], Table A-3, p, 1,39.
Figures on high school graduates and dropouts in the labor force are from [22], ‘’Eimploy- 
ment of June 1970 High School Graduate.s,” Special Labor Force Report No. 15, Table 2, 
and from Handbook of Labor Siaiistics ¡977, Table 31, p. 77. Data on the civilian labor 
force are from [20], Table A-3.
Sec the estimates given in Freeman [7], pp. 67-68.
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number of young workers which will mark the 1980s. From 1972 to 1977, the 
number of persons graduating from high school grew by a bare 4 percent [18, 
p. 153]. From 1974 to 1976, the number of persons graduating from college 
fell by 3.0 percent [18, p. 153]. The beginning of the demographic change 
from the large cohorts of young persons of the late 1960s and 1970s to the 
smaller cohorts of the 1980s can be seen in these figures.

While not a “classical experiment” with all other factors held fixed, the 
sizable increase in the number of young workers found in Table 1 and in the 
graduate data cited above and the concurrent change in the age composition 
of the workforce constitutes the type of exogenous shift in the age composi
tion of the workforce that should provide a reasonably strong test of whether 
the age-earnings relation depends on factors beyond investments in training. 
Was the change in supply accompanied by changes in relative wages?

//. C H A N G E S  I N  T H E  R E L A  T I V E  E A R N I N G S  O F  Y O U N G  W O R K E R S

Evidence on earnings by age from the Current Population Survey of the 
Bureau of the Census provides an answer to this question. The CPS data 
show that for male workers, who traditionally have had steep cross-sectional 
age-earnings profiles, the demographic changes of the late 1960s and of the 
1970s were accompanied by a substantial “twist” in the age-earnings profile 
against the young. By contrast, among female workers, who have tradi
tionally had flat age-earnings profiles, the demographic changes do not 
appear to have altered the relative wages of the young. While other factors 
(to be explored in Section IV) may have also been at work, the concatena
tion of increases in relative numbers and decreases in relative wages in the 
period is highly suggestive of movement along a negatively sloped demand 
curve, with a moderate elasticity of substitution between workers of 
different ages.

Table 2 summarizes the CPS evidence on age-earnings profiles in terms 
of the ratio of the income or earnings of 45 - 54 or 45 -49-year-old workers to 
the incomes or earnings of 20- 24,25 - 29, or 25-34-year-oId workers, in toto 
and for high school graduates and college graduates taken separately. The 
figures in lines 1-8 are taken from the U.S. Bureau of the Census’s C u n e n t  
P o p u la t io n  R e p o r t s , with the data for 1975 adjusted to take account of changes 
in the imputation procedure used by the Census. As discussed in C u r r e n t  
P o p u la t io n  R e p o r t s , Consumer Income Series P-60, No. 105, the Census 
made major changes in its method of computing incomes in 1975 when it 
introduced a new imputation procedure to estimate missing records. The 
new procedure tends to raise the average earnings of more educated and 
older workers relative to what would have resulted from the previous 
imputation procedure. For comparability over time, the 1975 data in the
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tab le  are adjusted to a pre-1975 basis by m ultiplying the reported 1975 
figures by the ratio of incomes in 1974 calculated from the old imputation 
procedure to incomes in 1974 calculated from the new procedure, using 
unpublished Census tabulations.“

L ines 1 - 4  treat the mean incomes of all workers who report greater 
than zero values for the year . These incomes are likely to be sensitive to 
cyc lica l changes in unem ploym ent rates. Lines 5 - 8  are based on the 
incom es of year-round full-time w orkers, which should be less sensitive to 
the cycle  and which should offer a better measure of rates of pay than the 
incom es of all workers. For women, the sizable number of part-tim e workers 
and sign ificant nonwage incomes m akes interpretation of the incomes for all 
w orkers com plex, suggesting that attention be focused on year-round full
tim e em ployees. The final lines of the table record ratios of usual weekly 
earn ings. These figures have the advantage of referring to labor market 
earn ings rather than total incomes and of covering narrower age groups. 
T hey suffer from lack of inform ation on years of schooling.

T he figures for male workers in the table show a substantial change in 
age-earn ings profiles, with the income or earnings of o lder men rising 
sharp ly  re lative to the income or earnings of younger men. For all men, the 
d ata  in lines 1 and 2 show an increase of 20 percentage points (9 percent) in 
the ratio  of the incomes of 45 -54 -year-o ld s to the income of 2 0 -24 -year- 
o lds and an increase of 5 percentage points (4 percent) in the ratio of the 
incom es o f45 —54-year-olds re lative to the incomes of 25—34-year-olds. The 
com parab le changes for year-round and full-time workers in lines 5 and 6 are 
24 points (6  percent) and 8 points (7 percent). With the best measures of 
ra tes of p ay , m edian usual w eekly earn ings, there is a rise in the ratio of the 
earn ings of 45 -4 9 -year-o ld s to the earnings of 20 -  24-year-olds not enrolled 
in school o f 33 points (25 percent) from 1967 to 1977 and a rise in the ratio of 
the earn ings of 4 5 -4 9 -year-o ld s to the earnings of 25-29 -year-o ld s of 15 
points (14 percent).

T he figures for college and high school graduates show further that the 
“ tw ist” in m ale age-earn ings profiles was most pronounced for college 
graduates . Between 1968 and 1975 the ratio of the incomes of 4 5 -54 -year- 
o ld year-round and full-tim e m ale college graduates to the incomes of 
25 —34-year-o ld  year-round and full-tim e male college graduates rose by 25 
percen tage points (18 percent), w hile the comparable ratio for m ale high 
school graduates rose by 11 points (9 percent). Sim ilarly, for all male college 
g rad u ates , the ratio of the incomes of 45 -54 -year-o lds to the incomes of 
2 5 -3 4 -yea r-o ld s  rose by 19 percentage points (13 percent), while the ratio of

VI

6 Let W|y74 = income of 1974 calculated by old imputation procedure, Wjy74 = income in 
1974 calculated by new imputation procedure, and tViyys = income in 1975 calculated by 
new imputation procedure. Then the adjustment is (M'jy74/R'iv74)('4',y75).



TABLE 2
R A T IO S  O F  T H E  IN C O M E S  O R  E A R N IN G S  O F  O L D E R  T O  Y O U N G E R  W O R K E R S  

B Y  S E X  A N D  E D U C A T IO N , 1 9 6 7 - 7 7

Males Females
Income Measure and Group 1967-68a 1975b 1977 1967-68« 1975b 1977

M ean  in co m es o f  a l l  w orkers
1. Ratio of the income of persons 

aged 45-54  to the income of 
persons aged 20-24

2.30 2.50 1.38 1.48 —

2. Ratio of the income of persons 
aged 45-54  to the income of 
persons aged 25—34

1.18 1.23 — 1.16 1,05 —

3. Ratio of the income of persons 
aged 45 -5 4  to the income of 
persons aged 25-34, high school 
graduates

1.21 1.30 1.24 1.13

4. Ratio of the income of persons 
aged 45—54 to the income of 
persons aged 25—34, college 
graduates

M ean  in co m es o f  y e a r-ro u n d  an d  fu ll-t im e  w orkers

1.43 1.62 1.35 1.22

5. Ratio of the income of persons 
aged 45-54  to the income of 
persons aged 20-24

1.74 2.00 1.21 1.35

6. Ratio of the income of persons 
aged 45—54 to the income of 
persons aged 25-34

1.18 1.26 — 1.00 1.01 —

7. Ratio of the income of persons 
aged 45-54  to the income of 
persons aged 25—34, high school 
graduates

1.20 1.31 1.07 1.08

8. Ratio of the income of persons 
aged 45 —54 to the income of 
persons aged 25-34, college 
graduates

M e an  u su a l w eek ly  earn in g s , fu ll-t im e  white w orkers

2.38 1.63 1.05 1.14

9. Ratio of the earnings of 
persons aged 45 — 49 to the 
earnings of persons 20—24 
out of school workers

1.27 1.57 1.60

10. Ratio of the earnings of 
persons aged 45 — 49 to the 
earnings of persons 25-29

1.06 1.19 1.21
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Sources: R€pom[17], No. 66, Tables 39,41; No. 101, Tables 53, 59; No. 105, Table 4. U.S. Department of Labor, Bureau of Labor
Statistics: unpublished tabulations from May 1967, 1975, and 1977 Current Population Surveys.
a 1968 in lines 1 -8 ; 1967 in lines 9 -10 . j  c ■ d
b Figures for 1975 in lines 1 -8  based on unpublished Census data which give incomes in 1974 and 1975 on a comparable basis. As discussed in Series P- 

6ot No. 105, the Census used a different inputation procedure for estimating incomes in 1975 The new procedure tends to bias upward the earnings of 
more educated and older workers.
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the incomes of high school graduates 45-54 years old to the incomes of high 
school graduates 25-34 years old rose by just 9 percentage points (7 
percent).

The data for women tell a different story. The mean incomes for all 
workers show a rise in the income of women aged 45-54 relative to the 
income of women aged 20-24, but do not show a rise in the income of 
women aged 45-54 to the income of women aged 25-34 and depict a drop 
in the income of older high school or college graduate women relative to 
younger high school or college graduate women (lines 3 and 4). On the other 
hand, the mean incomes for year-round and full-time workers show an 
increase in the ratio of the incomes of 45-54-year-olds compared to the 
incomes of 25-34-year-o!ds. The unclear pattern in the data may reflect the 
general flatness of the age-earnings profile for women, particularly for year- 
round and full-time workers. If the flat profiles result from high substitut
ability between workers of different ages in production,' large changes in the 
age structure of the population would have little or no impact on the profiles.

Because age-earnings profiles differ markedly between men and 
women and appear to have changed only for men in the period covered, the 
remainder of this study will focus solely on male age-earnings relations. The 
flat and apparently stable profiles among women suggest very different 
economic processes at work, which merit separate detailed study beyond the 
scope of the current inquiry.

A n a l y s i s  o f  M a l e  E a r n i n g s  U s in g  C P S  D a ta  T a p e s

M o r e precise estimates of the extent of change in the age-earnings profiles of 
male workers can be obtained by linear regression analysis of the effect of 
age on earnings using the CPS data on individuals that underlie the 
published aggregates. Regression analysis of the data for individuals has 
several advantages over comparisons of published means: it permits investi
gation of labor market earnings (rather than of incomes, as given in C u rre n t  
P o p u l a t i o n  R e p o r t s Series P-60); it permits calculation of weekly earnings 
(yearly earnings over weeks worked) as an indicator of rate of pay; it allows 
for greater disaggregation of workers by age and education; and it can be 
used more readily to make statistical tests of the significance of observed 
changes.“

To estimate changes in age-earnings profiles among male workers in the

Th is statement is simply a speculative hypotheses. Groups o f  workers could have similar 
earnings for any number of reasons unrelated to elastiticies o f substitution. Moreover, a 
high elasticity o f substitution need not produce sim ilar wages for groups of workers. 
The sampling errors reported in Current Population Reports [ 17 ] can be used to make 
statistical tests of changes in incomes, but are not well suited to test changes in ratios of 
incomes.
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period under study using CPS data on individuals, the following linear 
regression model was fit with the March 1969 and March 1978 tapes* (which 
give earnings for the preceding year):
(I) lnlV,y ~  a  +  -f yU,y
where VP,y = weekly or annual earnings of workers in the /th education and 
yth age groups; £, = dichotomous dummy variable that takes the value 1 for 
persons in the /th education group and the value 0 otherwise, with / covering 
seven education groups: 0-8 years of schooling, 9-11 years, 12 years, 
13-15 years, 16 years, 17 years, and more than 17 years;/4̂  = dichotomous 
dummy variable that takes the value 1 for persons in the yth age group and 0 
otherwise, with /covering six age groups: 18-24, 25-29, 30-34, 35-44, 
45—54, and 55 - 64; /?,y = dummy variable which takes the value 1 for 
blacks; and yx̂yis assumed A/(0,cr2). One interaction term is omitted to define 
the base group.

The results of the calculations are summarized in Table 3 in terms of 
d i f f e r e n c e s between the coefficients on the log earnings of workers aged 45 
to 54 and the coefficients on the log earnings of workers in younger age 
brackets for persons with 12 years of schooling (e.g., high school graduates) 
and for persons with 16 years of schooling (e.g., college graduates), taken 
separately. Comparable estimates for other education groups are also 
available, but for simplicity are not given in the table. In the left side of the 
table the dependent variable is the log of weekly earnings, the best measure 
of rates of pay on the March CPS files. The right-hand side of the table treats 
the log of annual earnings. The computations confirm the finding of a sizable 
decline in the earnings of young workers relative to the earnings of older 
workers, particularly among the more educated. Among high school 
graduates, the log weekly earnings of 45-54-year-olds is .18 log points 
higher relative to the log weekly earnings of 18-24-year-olds in 1977 than in 
1968; it is . 17 points higher relative to the log earnings of 25-29-year-olds in 
1977 than in 1968; is .09 points higher relative to the log earnings of 30-34- 
year-olds in 1977 than in 1968; and is . 10 points higher relative to the log
9  U nfortunately, there is no way to deal directly with the problem of changes in imputation 

procedures between the 19 6 9  and 19 7 8  CP S  tapes. Prior to 1976  the public use tapes do not 
contain “ flags”  for imputed earnings, making comparable regressions impossible. A s  the 
new imputation procedure appears to have greatly affected the earnings of workers by ^  
education but not by age, however, the results are unlikely to be seriously marred by this ■ 
problem. Regressions with the March 1975  tape (which used the old imputation 
procedure) give, in any case, results much like those found with the March 1978  tape. For a 
detailed discussion of the imputation problem, see Current Population Reports [ 1 7 ], No.
1 0 5 . That report shows that age comparisons are only modestly biased by the change in 
imputation procedure, but that education comparisons are seriously biased. There is a 
m arked ju m p  in the relative earnings of college graduates in the March 1976  tape due to the 
new imputation procedure.
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earnings of 35-44-year-olds in 1977 than in 1968. Among men with four 
years of college, the changes are greater, with increases of .30 log points in 
the difference between the log earnings of 45-54-year-olds and the log 
earnings of 18-24, 25-29, and 30-34-year-olds, respectively, from 1968 to 
1977. In other education groups, the results are comparable. While not all of 
the changes in the difference in log earnings are significant at the 5 percent 
level, those for the more educated group afe highly significant.

The calculations using log annual earnings tell a similar story, with the 
earnings of the older workers rising relative to those of younger workers, 
especially among the college educated.

We conclude that there was, in fact, a substantial change in the age- 
earnings profiles for male workers during the period when the number of 
young workers increased relative to the number of older workers. Are these 
two changes causally linked? To what extent can the twist in the age- 
earnings profile against the young be attributed to the sharp increase in the 
relative number of young workers?

III .  L A B O R  D E M A N D  A N D  A G E - E A R N I N G S  P R O F I L E S

In the framework of standard labor demand analysis, the impact of changes 
in the relative supply of workers by age depends on the substitutability of 
inputs. When labor of different ages is readily substitutable for other inputs, 
large changes in supply will cause only modest changes in wages by age. 
Conversely, when substitutability is limited, sizable changes in age-earnings 
profiles are needed for demand to adjust to changes in the age composition 
of the workforce. Since the number of workers of different ages is taken as 
exogenously determined by demographic changes, the demand for labor 
schedule becomes a wage-determination schedule, linking factor prices to 
factor quantitites. In such a model, Hicks’s elasticity of complementarity, 
which relates factor prices to inputs (see [10,16]) is the appropriate elasticity 
concept, rather than the standard Allen elasticity of substitution. In this 
study I will concentrate on the inverse of the Hicks elasticity, defined as;
(2 ) Sii = { w j l ;) 1/«,

where W, = wage of factor/; L̂  = amount of factor/; = share of factor / 
in cost; and where dots above variables represent log changes (i.e., VV, = 
dlnWi) and where, the elasticity 5,yis taken with other inputs held fixed but 
with output allowed to vary.The “own elasticity” of complementarity 5„ is 
implicitly defined as

vaI

to O utput must be allowed to vary in this experiment because the quantity of inputs is 
changing, which w ill change output.
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(3) = 0 so that 5„ =

5 „ is negative for normal production functions.
When all inputs vary, the factor price determ ination equation of factor i 

can be written a s :"

(4) Wi = + a,5„L, = -  L,)

Equation (4) shows how changes in the quantities of all inputs or changes in 
the quantities o f inputs relative to the input i  alter the w age of input i. To see 
how changes in inputs a lter relative wages, let i index one input (say, older 
w orkers) and k  index another input (say, younger w orkers), then subtract 
the factor price equation based on (4) for input k  from that for input i  to 
obtain:

(5) W, -  VV, =
• •

W hen factors other than k and i do not affect the ratio of their marginal 
products, the e lastic ity of com plem entarity is equal to one divided by the 
standard A llen  elasticity of substitution (see [10, 16]), giving the following 
re lative wage determ ination equation:

( 6 )  iV ,  - W ,  =  - ( l / o r , , ) ( L ,  -  ¿ * )

where = e lastic ity of substitution between i  and k, and o-,* > 0 .

Production Functions and Elasticities
The relevant elasticities of com plem entarity or substitution for workers in 
d ifferent age groups are estim ated in this study assuming one of two 
functional forms for the production process: the constant elasticity of 
substitution (CE S) form and the translogarithm ic (TL) form.

The CES form has both desirable and undesirable features for empirical 
analysis of the effects of changes in the relative number of workers by age on 
age-earn ings profiles. On the positive side, since the CES has only one 
e lastic ity of substitution, the appropriate relative wage equation is of the 
form of (6 ), which is reasonably simple to estimate and which provides direct 
inform ation on the impact of relative quantities on relative earnings. The 
possibility that changes in relative wages, of the type observed in the 1970s, 
are due largely  to cyclical rather than demographic changes can be readily 
exam ined with equation (6) by addition of variables measuring the business

11 To derive (4 ), rewrite (2 ) as W, =  OjSijLj. This gives the change in VV, due to changes in Lj, 
all else the same. T o  get the change in IV, due to change.s in all other factors, we sum 
Wj ~  OjSijLj across all /, which yields the expression (4 ) in the text.
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cycle. The m ajo r disadvantage of the CES is that it cannot be used to test the 
possibility that in a consistent production function framework changes in 
other factors, such as cap ital, may be influencing the relative demand for 
labor of different ages.

The translogarithm ic (TL) production function provides an appropriate 
system  for exam in ing the effect of changes in the supply of several inputs on 
age-earn ings profiles. The TL form yields a consistent system of demand 
equations with potentially different elasticities of com plem entarity (or 
substitution) betw een any pair of inputs. In the translog production system , 
the production function is:

(7) \n Y  = A  + 2,a,lnL,- + 1/2 InL, InL^

The derived dem and equations are:

(8) a ,  = ai + Y .fy ij\nL j
subject to cross-equation and w ithin-equation restrictions on the param eters

(9) 2a, = 1
(10) IfYa = 0 = X,y.,
w h e re « , = share of input / in cost, and Ly = amount of input;. Equation (8) 
re lates the share of each input in cost to the quantities of inputs; since 
quantities are  given, the equations are in effect relative wage equations, 
dependent on how the wage components of cost change when quantities 
change. The H icks elastic ities of com plem entarity can be readily derived 
from the translog system by differentiation with respect to the relevant L, 
(see [16, p. 47 ]). The resultant equations a re :'''

( 1 1 )

( 12 )

Sii = (yijViaiCij) + 1 

S,i = ( l/ « i)2 [y,, -f- q2 -  « ,]

E quations (11) and (12) re late the elastic ities of complementarity to the 
param eters o f the equation and factor shares.

The TL system  has one m ajor advantage as a model of dem and: it 
provides estim ates of elasticities of com plem entarity for more than two 
inputs in a consistent production function framework. It has two disadvan
tages. F irst, specification or measurement error in the equation for a factor 
of only m arginal concern, such as for capital in the case at hand, can greatly  
impact estim ates of the dem and equations for other factors. Second, the TL

T>
vr

12 Sincea, =  ¿/¿//(w h ere/islh eprod uction function), w erew rite(8)as/, =  /(a, + 2 v;ylni.y)/L,-. 
Then fij  =  (fy iiiL iL j) + /¡{oi + 2 y,ylnLy)L,-. Since /¡ I f = (a, +  S-y,yln/.,)/L,-, the right- 
hand side o f the expressions can be further sim plified to (/y,y/L,Ly) -I- Multiplying 
both sides by F ///y  yields the expression in the text for 5 ,y. Derivation of 5 „ is similar.



model is an equilibrium model that cannot be readily modified to allow for 
the effect of cyclical factors on relative demands.

Since neither the CES nor TL models of production or demand are 
without problems, the effect of the age composition on relatives wages by 
age will be estimated using both models. By using the two functional forms, 
each of which has weaknesses and strengths, I hope to obtain a better fix on 
the key demand relation under study than could otherwise be done.
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IV .  D E T E R M I N A N T S  O F  C H A N G E  I N  M A L E  A G E - E A R N I N G S
P R O F I L E S

Table 4 presents estimates of the impact of the ratio of the number of 
younger workers to the number of older workers, the state of the business 
cycle, and a general trend on the curvature of male age-earnings profiles. 
The dependent variables in the calculations are the log of the income of 
45-54-year-old men relative to the income of the 25-34-year-old men (lines 
1-5) and the log of the income of 45-54-year-old men relative to the 
income of 20-24-year-old men (lines 6-8). Lines 1-2 and 6—7 refer to the 
incomes of year-round full-time workers. As noted earlier, these incomes 
provide a better measure of wages than do the incomes of all workers; 
unfortunately they are not available until 1955. Lines 3 and 8 treat the ratio 
of the mean income of all men with nonzero incomes in the relevant age 
groups over the period 1947-74. These figures provide additional time- 
series variation in the data at the expense of potential confounding of 
changes in utilization of labor with changes in wages paid. Lines 4 and 5 
consider the age-earnings profiles of college graduates and high school 
graduates separately for the limited number of years for which such figures 
are available.

There are three independent variables. The changing age structure of 
the workforce is measured by the log of the ratio of the number of male 
workers aged 45-54 to the number aged 25-34 (lines 1 -5) or to the number 
aged 20-24 (lines 6-8). To test the possibility that changes in relative 
earnings by age are dominated by cyclical rather than demographic factors, 
the calculations also include a measure of the state of the business cycle, the 
deviation of the log of real gross national product (GNP) from its trend level: 
positive deviations reflect a strong economy, while negative deviations are 
indicative of recession conditions. This measure of the cycle is highly 
correlated with such alternative business cycle indicators as the rate of 
unemployment or the difference between actual and potential gross national 
product (see [8]). Because of the operation of formal seniority systems and 
because older workers will have cumulated specific human capital while 
young workers will not, labor demand is likely to be more cyclical for young
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than for older workers, suggesting that the deviation of real GNP from trend 
will be negatively related to the ratio of income of older to younger workers. 
The third independent variable, a time trend, is introduced to control for 
any of a variety of factors (greater education of the young, gradual shifts in 
industrial structure) which might influence the demand for young as 
opposed to older male workers and thus the relevant income ratios.

The regression results suggest that, with trend and cyclical factors fixed, 
the relative number of older to younger workers has a significant impact on 
male age-earnings profiles. In the calculations focusing on the income of 
45-54-year-olds relative to 25-34-year-olds, the measure of relative 
numbers by age obtains a significant negative coefficient, except among high 
school graduates (line 4). In line 1, which analyzes the incomes of year- 
round and full-time workers with the trend variable omitted, the log of the 
ratio of the number of 45-54-year-olds to the number of 25-34-year-old 
workers obtains a coefficient of -.27, three times its standard error. 
Inclusion of the trend in line 2 reduces the coefficient on relative numbers 
substantively, but still leaves a significant relation between relative numbers 
by age and relative incomes by age. In line 3, which treats the income of all 
men over the period 1947-74, the coefficient on the relative number is a 
highly significant - .20.

The regressions for the income of year-round full-time workers aged 
45 —54 relative to the income of year-round full-time workers aged 20-24 in 
lines 6 and 7 yield sizable significant coefficients for the relative number of 
workers by age, though in these cases addition of the time trend raises rather 
than reduces the estimated coefficients. In line 8, by contrast, the ratio of the 
number of 45-54-year-old workers to the number of 20-24-year-olds has 
no apparent impact on relative incomes. This is due largely to the trend 
term, which is highly collinear with the relative numbers variable over the 
period: with trend deleted, the coefficient on relative numbers in regressions 
explaining the ratio of the income of 45-54-year-olds to the income of 
20—24-year-olds is - .31 with a standard error of .09.

The business cycle indicator, the deviation of real GNP from its trend, 
has little impact on the income ratios of year-round and full-time male 
workers in lines 1 and 2, suggesting that the wages of 25-34-year-old men 
are no more sensitive to the cycle than are those of 45-54-year-old men. In 
the regression for all male workers in line 3, however, the cyclical variable is 
accorded a sizable effect, which presumably reflects the greater cyclical 
sensitivity of the time worked of the younger men. Much stronger cyclical 
effects are obtained in the calculations for the income of 45-54-year-old 
men relative to the income of 20-24-year-olds in lines 6-8, indicating that 
cyclical ups-and-downs have their greatest impact on the incomes of 20-24- 
year-olds.

Mi
fS



TABLE 4
D E M O G R A P H IC  A N D  T R E N D  D E T E R M IN A N T S  O F  T H E  M E A N  IN C O M E  

O F  O L D E R  T O  Y O U N G E R  M A L E  W O R K E R S , 1947  -  74

o
ON

Coefficients and Standard Errors
Relative Number

Durbin-
Watson

Dependent Variables (in In units) Constant Cycle® of Workers by Age Time R2 Statisti

Income o f 45-54-year-olds relative 
to the income o f 25 -34-year-olds
1. Year-round and full-time .04 .08 - .2 7 .34 0.33

workers, 1955-74 (.26) (.09)
2. Year-round and full-time .00 .01 - .1 4 .005 .89 1.79

workers, 1955-74 ( . 1 1 ) (.04) ( .001)
3. A ll workers, 1947—74 .09 - .2 9 - .2 0 .003 .54 1.70

(.14) (.05) ( .001)
4. Four-year college graduate .09 - .2 4 -.5 1 .006 .33 b

workers, 1956—74'̂ (.64) (.28) (.005)
5. High school graduate workers. .15 - .2 6 - .0 7 .003 .48 b

1956-74 ( .12) ( . 1 1 ) (.003)
Income o f 45—54-year-olds relative 
to income o f20—24-year-olds 
6 . Year-round and full-time .60 - .7 2 - .3 2 .84 1.04

workers, 1955—74 (.24) (.04)
7. Year-round and full-time .69 - .7 0 -.4 1 -.003 .85 1.05

workers, 1955—74 (.25) (.19) (.006)
8 . A ll workers, 1947—74 .59 -.7 1 - .0 1 .011 .86 1.92

(.26) (.05) ( .001)
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Source: Incom e data and numbers from Current Population  Reports [ 17 ], The figures of mean incomes for the period 1 9 4 7 —6 0  are from U .S . B ureau of 
the Census, Trends in Incom e o f  Families and Persons in the United States: 1947—1960, Technical Paper No. 7 . D ue to the absence of mean figures for 
the years 1 9 6 1 - 6 4 , mean incomes for those years were obtained by interpolation using least squares regression of the log of the mean incom eson the log 
o f m edian incomes.

College incomes; Current Population Reports [ 17 ], No. 9 2 , Table A , p. 2 , with 1 9 6 5 - 6 7  ungrouped data spliced for consistency with 19 6 7  —7 2  
grouped data using the 19 6 7  overlap year. TTie missing year 1965  was obtained by applying percentage changes in median incomes from 19 6 4  to 1 9 6 5 . 
19 7 3  and 1 9 7 4  are taken from Series P-6 0 , Nos. 97  and 1 0 1 . Because the 1965  income figures were published only for men with 4 -(- years of college, I  
estimated the income of 4 -year graduates in 19 5 6  by regressing income for 4 -year graduates on income for graduates with 4  or more years o f college, 
using all the years after 1 9 5 6 , and extrapolating with the equation.
a The measure of the cycle in lines 1 —2  and 4 - 7  was obtained as the residual from the following regression of real G N P  on time for the period 1 9 5 5 —7 4 ;

log G N P  =  8 .3 2  +  . 0 3 9 7  = .983
(.001)

T h e measure of the cycle in lines 3  and 8 was obtained as the residual from the following regression of real G N P  on time for the period 1 9 4 7 - 7 4 ;

log G N P  =  8 .0 2  H- .0 3 7 T  «2 =  .939
(.001)

b The years 1 9 5 7 , 1 9 5 9 - 6 1 , and 1963  were omitted due to absence of data. Because of the omission, no D urbin-W atson statistic was calculated.

3&
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T h e  regressions in lines 4 and 5, which focus on the age-earnings 
profiles of college graduates and high school graduates, respectively, 
suggest that the increased n u m b e r  of young male workers relative to the 
n u m b e r  of older male workers had an especially large impact o n  college 
graduates’ profiles c o m p a r e d  to only a modest impact on  high school 
graduates’ profiles. Similar results based on different models and data have 
also b e e n  obtained by other scholars. Using the Michigan Panel Survey on  
I n c o m e  Dynamics, William Johnson found that the relative size of a cohort 
significantly reduced the impact of the earnings of college graduates but had 
little effect o n  the earnings of less educated workers [11, p. 13], Using C P S  
D e m o g r a p h i c  files. Finis W e l c h  [24] found a significant effect of cohort size 
o n  earnings in all school groups, with, however, m u c h  larger elasticities for 
college graduates. All of these results suggest that younger and older 
workers are better substitutes in the lower schooling groups than in the 
college graduate group. This is consistent with an explanation of the m u c h  
heralded fall in the rate of return to investment in college education in terms 
of the increased supply of young college workers.

T h e  regression estimates in Table 4 can be used to gauge the impact of 
relative income of y o u n g  workers by multiplying the coefficients on  the 
explanatory variables by the observed changes in the variables.'“ For year- 
round a n d  full-time workers whose incomes are closest to the wages of 
concern, such an analysis attributes most of the change to demographic 
factors:

45— 54-year-olds/ 45-54-year-olds/ 
25-34-year-oIds 2 0 - 24-year-olds

Actual change in log income 
ratios, year-round and 
full-time workers, 1968-74

.06 .18

Change predicted by regression .06 .15
model and actual change in 
independent variables

'

D u e  to change in relative 
n u mber of workers by age ,

.03 . 1 1

D u e  to cyclical change . 0 0 .06
D u e  to trend .03 - . 0 2

Source: Calculated from regressions 2 and 7 of Table 4 and actual changes in 
explanatory variables.

According to these calculations, the regression m o de l  explains m u c h  of the

13 Let o,- be the estimated effect of variable 5, on relative earnings and let AXj be the change in 
Xj in the period. Then the contribution of the change in A", to the change in relative 
earnings is OjîXj.
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1 9 6 8 - 7 4  increased curvature of cross-sectional age-earnings profiles in 
terms of the increased n u m b e r  of younger workers relative to the n u m b e r  of 
older workers. Half of the .06 increase in the log of the ratio of the income of 
4 5 — 54-year-old to the income of 25-34-year-old workers is attributed to the 
increase in the n u m b e r  of 25-34-year-old workers relative to the n u m b e r  of 
4 5 -54-year-old workers, while 60 percent (. 11/. 18) of the increase in the log 
of the i n co m e  of 4 5 -54-year-olds relative to the income of 2 0 -24-year-olds 
is explained by the increased n u m b e r  of 2 0 - 24-year-olds relative to the 
n u m b e r  of 4 5 — 54-year-old workers. T h e  trend variable accounts for the 
remainder of the change in the income ratio of 4 5 - 5 4  and 25-34-year-olds, 
while the cyclical variable explains most of the remaining change in the 
4 5 - 5 4  to 20-24-year-olds income ratio.

In sum, the estimated effects of demographic, cyclical, and trend 
factors using relative income equations based o n  CES-type functional forms 
suggest that the observed twist in the age-earnings profile against young m e n  
can be attributed in large part to the changed age structure of the workforce. '■*

Translog System Estimates
T h e  effect of changes in the ratio of the n u m b e r  of younger to the n u m b e r  of 
older male workers and of changes in the a m o u n t  of other inputs o n  male 
age-earnings profiles can be analyzed with the translog system of derived 
d e m a n d  equations (9)-(ll). Such an analysis enables us to check o n  the 
robustness of the results of Table 4 under a different functional specification 
a n d  to test t w o  competing hypotheses about the causes of the observed twist 
in the male age-earnings profiles: (I) That the twist results from increases in 
the a m o u n t  of capital, which shifts d e m a n d  for labor toward older as 
o p p o s e d  to y o u n g e r  workers. Increases in capital would have such an effect 
o n  d e m a n d  if, as seems reasonable, capital is relatively m o r e  complementary 
(less substitutable) with older than with younger workers. O n e  reason for 
expecting relatively greater complementarity is that skilled labor has been 
found to be relatively m o r e  complementary with capital than unskilled labor 
(Griliches [9]). Since older workers tend to be m o r e  skilled than younger

CN

14 While the regression calculations “explain" the bulk of the variation in the income of older 
men relative to the income of younger men, it is important to recognize that some observa
tions do not appear to fit the model. In particular, despite a relatively large number of 
younger workers in the late 1940s/early 1950s, the age-income profile was not as steeply 
sloped as the analysis would lead one to expect. This may be the result of the effect of the 
Great Depression and World War II on the employment experiences of workers or the 
result of the reduction in female participation at the end of the war. What is needed is a 
detailed study of the labor market for younger and older workers in that period to 
determine why relatively large numbers of young workers were “absorbed" into the work
force with little reduction in the earnings of young workers relative to older workers.
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workers, d e m a n d  for the former could be expected to be relatively m o r e  
c o m p l e m e n t a r y  with capital. Another is that older workers presumably have 
also accumulated greater specific h u m a n  capital, linked to physical capital. 
(2) That the twist in the m ale age-earnings profiles is due to the influx of 
female workers, w h o  are better substitutes for young male workers than for 
older male workers. T h e  reason for expecting greater substitutability 
betw e e n  w o m e n  and younger m e n  than between w o m e n  and older m e n  is 
that w o m e n  are m o r e  likely to be competing for entry-level or early career 
jobs than for m o r e  senior positions in firms. If w o m e n  are better substitutes 
for the young, then increased nu mb e r s  of w o m e n  workers would raise the 
earnings of older m e n  relative to younger men.

A  translog derived d e m a n d  system was estimated with the n u m b e r  of 
full-time-equivalent female workers aged 20 -  64, the quantity of capital, 
a n d  n u m b e r  of full-time-equivalent male workers aged 2 0 — 35, and the 
n u m b e r  of full-time-equivalent male workers aged 35 - 6 4  as inputs. 
W o r k e r s  below the age of 20 were eliminated due to serious problems in 
estimating their earnings. M a l e  workers were divided into two groups 
because of the problems of estimating translog systems with m o re  than four 
inputs using a limited n u m b e r  of observations. T h e  younger of the two 
groups, 20-34-year-olds, covers the 2 0 - 2 4  and 2 5 -34-year-olds treated in 
earlier tables.

T h e  inclusion of w o m e n  and capital in the analysis creates considerable 
data problems due to inadequate information on the a m o u n t  and rewards of 
these inputs. T h e  p r o b l e m  for w o m e n  is that published C P S  figures have 
historically reported incomes and the n u m b e r  of persons with income rather 
than labor market earnings a n d  workers with earnings. Since m a n y  w o m e n  
have income but do  not w o r k  in the labor market, it is imperative to adjust the 
data to take account of this difference. Comparison of the m e a n  earnings of 
w o m e n  to the m e a n  i n c o m e  of w o m e n  in recent years w h e n  both figures 
w e r e  published in the C u r r e n t P o p u la tio n  R ep o rts shows small differences 
(less than 1 percent in 1974, for example),''^ suggesting that the m e a n  
incomes provide reasonable estimates of m e a n  earnings. Comparisons of 
the n u m b e r  of persons with income  ̂ and with earnings, however, reveal a 
sizable differential. In 1974, for example, 38 percent m o r e  w o m e n  were 
reported as having i n c o m e  than were reported as having earnings. T o  take 
account of this p r ob l e m  a n d  of the part-time wo rk  done by m a n y  w o m e n  
employees, the n u m b e r  of full-time-equivalent w o m e n  working in the U.S.

15

16

In 1974 the mean income of all women was t4142. The mean earnings of women with no 
other income was $4101. See Current Population Reports [\1], No. 101, Table 71, p. 145. 
In 1974 there were 59.2 million women reporting income and 42.9 million reporting labor 
market earnings in the Current Population Reports [11], No. 101, Table 71, p. 145. These 
figures are similar to those in other years.
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w a s  estimated by adjusting data from the Employment and Training Report 
of the President 1977 by estimates of w e e k s  w o r k e d  from the Work 
Experience of the Population reports of the B L S ,  as described in the table 
note. C o m p a r a b l e  estimates of e m p l o y m e n t  of m e n  aged 2 0 - 3 4  and 3 5 - 6 4  
w e r e  m a d e  f r o m  the s a m e  sources.

T h e  p r o b l e m  with data o n  capital is that w e  lack g o o d  information on 
both the capital stock a n d  user cost. A n  estimate of private capital w a s  m a d e  
fr om  data o n  corporate a n d  noncorporate investment in nonresidential 
business capital, provided by the U  .S. D e p a r t m e nt  of C o m m e r c e  (Musgrave 
[14]) a n d  unpublished data o n  government capital stock from the s a m e  
source. T h e  user cost of capital is based on methodology developed by 
Jorgenson a n d  associates [12]. T h e  particular measure used takes into 
account the differential tax treatment of equipment and structures and the 
presence of both equity and debt finance, and adjusts the cost of capital for 
depreciation a n d  expected capital gains. It is based on a weighted average of 
the usercost of equi p m e n t  a n d  the user cost of structures, with weights taken 
as the share of each in total investment from the National I n come and 
Product Accounts. T h e  precise estimating procedure is described in detail in 
Clark a n d  F r e e m a n  [6]. ^

T h e  share of each of the inputs in cost w a s  estimated by dividing the 
total factor p a ym e n t s  to each by the s u m  of factor payments. In the s a mple— * 
the m e a n  share of national income going to m e n  aged 3 5 - 6 4  was .39; the 
share going to m e n  aged 2 0 -  24 w a s  .18; the share going to w o m e n  aged 
20 — 64 w a s . 12; a n d  the share going to capital w a s  .31. T h o u g h  the data leave 
m u c h  to be  desired, they provide at least a crude m e a n s  of examining in the 
context of the translog specification the effect of the increased supply of 
w o m e n  a n d  capital o n  the age-earnings profiles of men.

Estimates of the constrained translog system were m a d e  with an 
iterative version of Zellner’s m i n i m u m  distance estimator. Given the 
constraints, o n e  of the factor share equations is redundant and can be 
d r o p p e d  without affecting results: the capital share equation was deleted.

Table 5 records the estimated parameters of the system. Table 6 presents 
the elasticities of complementarity and of factor prices with respect to 
changes in quantities derived from the parameters at the mean value of the 
shares. In all cases the elasticities of input prices with respect to the quantity 
of the s a m e  input are negative, as required b y  the model. All of the labor 
inputs are c o m p l e m e n t a r y  with capital (i.e., have positive elasticities of 
complementarity). A s  hypothesized, however, older m e n  are relatively 
m o r e  c o m p l e m e n t a r y  with capital and have a larger elasticity of factor price 
with respect to capital than d o  younger m e n  (the relevant i^s are 1.76 for 
m e n  aged 3 5 - 6 4  a nd 1.47 for m e n  aged 2 0 -3 4 ;  the relevant factor price 
elasticities are .55 for m e n  aged 3 5 - 6 4  a n d  .46 for m e n  aged 20-34). 
Contrary to expectation, the n u m b e r  of w o m e n  is estimated to have a slight
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T A B L E  5
ESTIMATES OF DERIVED DEMAND 

EQUATIONS OF THE TRANSLOG COST SYSTEM, 1950-74a

Share of Inputs
Male Workers Male Workers Female Workers. [Capital]*’ 

20-34 35+ 20+

1. Constant .173(.001) .404(.003) ,1 1 2 (.0 0 2 ) .301
2 . In male .080(.006) -.088(.006) -.018(.006) .026(.009)

workers 20-34
3. In male -.088(.006) .051(.011) -.054(.007) .092(.011)

workers 35 +
4. In female -.018(.006) -.054(.007) ,021(.008) .052(.012)

workers 2 0 +
5. In capital .026(.009) .092(.011) ,052(.012) -.170(.020)
6 . R2 J 6 7 .674 .861 —
7. S E E .0035 . 0 1 1 0 .0008 —

8 . D . W . 1.52 0.49 0.69 —

Source: Income share calculated using incomes of workers from Current Population Survey, 
Consumer Income Reports, various editions, and number of workers employed from Employ
ment and Training Report of the President [20\, Table A-14, p. 232. Because men and women 
workers are employed different numbers of hours over the year, the numbers used as explanatory 
variables were adjusted to reflect approximate hours worked. Data on weeks worked by part- 
time and full-time employees by sex and age were obtained from Work Experience of the 
Population [23], Table A-la, p. A-9; full-time-equivalents were calculated by estimating the 
mean weeks worked by full-time workers and part-time workers, with the former assumed to 
work 40 hours per week and the latter 20 hours per week. Estimates were made for a single year 
1969 for men aged 20- 34 and 25 - 34, men aged 35 - 64, and women aged 20- 64. The mean 
weeks for the groups were: men 20 -24, 35; men 25 - 34 and 35-64, 48; women 20-64, 37. 
Accordingly, the number of female employees was adjusted downward by 37/48 and the 
number of men 20-24 by 35/48. The figures were obtained from U.S. Bureau of Labor 
Statistics, capital from Musgrave [14] and unpublished U.S. Department of Commerce data. 
The price of capital was obtained from Clark and Freeman [6], as described in the text. 
Estimates were made by LSQ part of Time Series Processor program, 
a Numbers in parentheses are standard errors. Dependent variables are shares of inputs, 
b Capital equation omitted; estimated values obtained from constraints.

positive effect o n  the earnings of young m e n  compared to a slight negative 
effect o n  the earnings of older men. T h e  magnitudes of those elasticities of 
complementarity a n d  of the elasticities of factor prices between the female 
workforce a n d  the t w o  age groups of m e n  are, however, sufficiently slight as 
to suggest that ma le  a n d  female workers operate in essentially separate 
production processes. G i ve n  the problems noted above in estimating the 
input of female labor, however, little weight ought to be given to the link 
b e tw e e n  the female workforce and d e m a n d  for other factors.
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TABLE 6
ESTIMATES OF ELASTICITIES OF COMPLEMENTARITY 

AND OF THE ELASTICITY OF FACTOR PRICES 
TO CHANGES IN THE QUANTITY OF INPUTS, 

EVALUATED AT THE MEAN SHARES OF FACTORS IN COST

Change in the Quantity of;
M e n  20-34 M e n  35-64 W o m e n  20-64 Capital

The elasticity of 
complementarity Sy, by group

M e n ,  aged 20— 34 -.209
M e n ,  aged 35-64 -.25 -1.25
W o m e n ,  aged 20-64 .17 .15 -5.88
Capital 1.47 1.76 2.40 -3.95

Elasticities of factor prices 
with respect to changes in 
quantities, by group

M e n,  aged 20-24 -.38 - . 1 0 . 0 2 .46
M e n ,  aged 35-64 -.05 -.49 - . 0 2 .55
W o m e n ,  aged 20-64 .03 -.06 -.71 .73
Capital .26 .69 -.29 -1.23

Source: Elasticity of coraplementatities calculated from the estimates of and ya in Table 6 
using the formula

Sij = (l/a,ay)y,-, + 1
Sii = Uĉ iru +

Elasticities of factor prices computed as ajSjj and a/S,j.

T h e  most important finding from the T L  system regressions is that, 
consistent with our previous results, the earnings of m e n  aged 2 0 - 3 4  depend 
critically o n  the n u m b e r  of y o u n g  male workers. T h e  o w n  elasticity of 
complementarity for the n u m b e r  of y o u n g  m e n  is sizably negative and far in 
excess of the cross-elasticity between y o u n g  and older me n,  implying that an 
increase in the n u m b e r  of y o u n g  m e n  w o u l d  reduce their w a g e  relative to the 
w a g e  of older m e n .  M o s t  importantly, the estimated factor price elasticities 
indicate that changes in the n u m b e r s  of male workers of different ages will 
substantively influence the earnings of younger and older m e n  a n d  thus are 
likely to alter ma le  age-earnings profiles.

T h e  quantitative contribution of changes in the various inputs o n  male 
age-earningif profiles in the period w h e n  the profiles changed sharply can be 
evaluated by substituting the estimated elasticities of factor prices with 
respect to quantities f r o m  Table 6 into the relative w a g e  determination
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equation (5) derived from Section III and multiplying the resultant coeffi
cients by the actual changes in the inputs. Let =  the log change in the 
input of female labor aged 20-64, a n d  K  =  the log change in the capital 
input. T h e n  plugging the factor price elasticities from the table into equation 
(5) yields:

(14) VV35-64 - VV25-34 = .33L25-34 ~ - -04L,, + .09K
as the appropriate equation determining the earnings of older m e n  relative 
to younger m e n.  F r o m  1968 to 1974, the four inputs changed as follows: 
¿ 2 5 - 3 4 =  -24; ¿ 3 5 -6 4 =  -.02; L,, =  . 17; /C =  . 11; while -  1F25-34 =  -07. 
This yields the following decomposition of the change in relative incomes;

Actual change (ll'3 5 .6 4 -  W'2 5-3 4). 1968-78 .07
Change predicted by translog model and actual change .09
in independent variables

D u e  to changed number of young m e n  (¿ 2 5- 3 4) .08
D u e  to changed number of older m e n  (¿ 3 5 _ m ) .01
D u e  to changed number of female^s ( L „ )  - . 0 1

D u e  to changed stock of capital ( K ) .01
Source: Calculated using (14) and actual changes in explanatory variables.

According to these calculations, the increased supply of yo un g  m e n  w a s  the 
principal factor depressing their earnings relative to the earnings of older 
m e n  from the late 1960s to the mid-1970s.'’

T. CONCLUSION

T h e  analysis in this paper has s h o w n  that from the late 1960s through the 
mid-1970s w h e n  the n u m b e r  of y o u n g  workers increased rapidly, the 
earnings of y o u n g  male workers fell relative to the earnings of older male 
workers, altering male age-earnings profiles, particularly for college 
graduates. D e m a n d  for labor equations based o n  the constant elasticity of 
substitution production function a n d  o n  the translogarithmic production 
function suggest that the increased n u m b e r  of y o un g  male workers w a s  the

17 Using a different data set, with different definitions of age groups and a different time 
period, Joseph Anderson [1] also has found that a large fraction of the change in the 
relative wages of the young is due to their increased numbers. However, he also attributes 
a large portion of the change to greater complementarity between capital and middle aged 
(25—54-year-old) workers than between capita! and younger workers, those aged 14-24. 
While both Anderson’s results and those in this study show a depressant effect of the 
increased relative number on the wages of workers, they differ in the estimated effect of 
capital, which may highlight the problems of measuring that variable. Differences in the 
age groups covered may also explain the moderately different results obtained between 
Anderson's data set and the one used here.
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m a j o r  causal force underlying the increased earnings of older m e n  relative to 
the earnings of younger m e n .  Alternative factors that might explain the 
observed twist in male age-earnings profiles— the business cycle, general 
trends, the increased supply of w o m e n ,  and growth of capital— were found 
to have m u c h  smaller effects o n  age-earnings profiles.

T h e  late 1960s to mid-1970s twist in male age-earnings profiles raises 
important questions about the effect of the size of a cohort o n  the earnings of 
the cohort and about the e c onomic determinants of cross-sectional differ
ences in earnings by age. Will the relatively low earnings of the large y o u n g  
cohorts of the 1970s be maintained in the future? Will age-earnings profiles 
change in favor of the prospective small youth cohorts of the 1980s? D o  
demographic swings produce significant intergenerational income inequality? 
H o w  important are differences in the relative size of cohorts in determining 
the shape of cross-sectional age-earnings profiles?

A r g u m e n t s  can be advanced for and against the likely permanence of a 
“ cohort effect” on  the earnings of the y o u n g  (20-34-year-old) male workers 
of the 1970s.

Th re e  basic forces w o u l d  appear to operate to create permanent cohort 
effects. First is the tendency of m a n y  firms to p r om o t e  individuals by 
seniority along well-defined job ladders and to raise pay through “standard” 
increases over starting rates. Wi th  this type of pay policy, a group that enters 
the m a rket with low earnings c o m p a r e d  to others will never catch up  to the ^  
position it w o u l d  have h a d  h a d  it entered with higher initial earnings. Second 
is the possibility that the large y o un g  worker cohort of the 1970s has been 
“ p u s h e d ” into jobs with flatter longitudinal age-earpings profiles than are 
normally chosen by y o u n g  workers (as m a y  have occurred a m o n g  college 
graduates, s o m e  of w h o m  has been unable to obtain “ college type” jobs). 
W h i l e  s o m e  of the y o u n g  m a y  be able to switch to jobs with steeper earnings 
trajectories in the future, the overall rate of increase in pay m a y  still fall 
short of w h a t  w o u l d  have occurred for a smaller cohort that obtained m o r e  
desirable jobs at the outset. Third, to the extent that future promotions and 
raises will be depressed by competition from a large pool of persons in the 
s a m e  age groups, the large youth cohorts of the 1970s m a y  actually lose 
g r o u n d  in the job market relative to other cohorts in the future.

O n  the other side of the spectrum, if the low initial earnings of persons 
in the 1970s are given a strict investment interpretation, they suggest that 
y o u n g  workers are m a k i n g  greater investments in on-the-job training than in 
the past, presumably through selection of “ learning jobs.” This will s h o w  up 
in especially steep longitudinal profiles for this cohort in the future and thus 
in significant catching up. Perhaps m o r e  realistically, the likelihood that 
substitution a m o n g  workers of different ages increases with age suggests at 
least s o m e  diminution in the effect of cohort size over time (Welch [24]).

Limited evidence o n  cohort earnings profiles in the past and on  the jobs
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held by the n e w  entrants of the 1970s suggests that s o m e  p e rm a n e n t  effect of 
cohort size is likely. Ruggles and Ruggles’s [15] analyses of the social 
security ( L E E D )  data file reveal a noticeable drop in the longitudinal profile 
for the cohort that entered the labor force in about 1930, apparently because 
"the labor market conditions at the time of their entry had a significant 
depressing effect o n  their earnings relative to those w h o  preceded t h e m  and 
w e r e  already established in the labor market,” whereas the earnings of the 
cohort born a decade later we re  “high relative to the cohorts surrounding 
t h e m  a n d  s e e m  to have enjoyed this advantage continuously” [15, p. 124]. 
C h a m b e r l a i n ’s [5] evidence o n  the return to schooling addresses directly the 
possibility that the relatively depressed position of young college graduates 
c o m p a r e d  to high school graduates is a temporary p h e n o m e n o n  due to 
greater investments in on-the-job training. His estimates of the return to 
schooling at the “overtaking point” (when earnings are no longer depressed 
by investments) suggest a drop from 12 percent in 1969 to 7 percent in 1973. 
Finally, the m a r k e d  decrease in the proportion of n e w  college graduates (see 
F r e e m a n  [7, 8]) in professional and managerial jobs, w h e r e  the profiles are 
traditionally the steepest, suggests that it will be difficult for y o u n g  college 
workers to “ catch u p ” significantly in the future. Overall, while s o m e  catch
u p  is likely, the large youth cohorts of the 1970s can be expected to continue 
to have lower earnings than the smaller cohorts that preceded t h e m  and the 
smaller cohorts that will enter the job market in the 1980s.

D e ve l o p m en t s  in the 1980s should provide, at the least, an interesting 
“ test” of alternative interpretations of the determinants of changes in male 
age-earnings profiles. If relative wages by age shift in favor of yo un g  workers 
w h e n  the n u m b e r  of y o u n g  workers declines in the mid- to late-1980s, the 
importance of demographic factors as determinants of male age-earnings 
profiles will be given further support. If the large youth cohorts of the 1970s 
d o  not experience especially rapid longitudinal gains in earnings in the 
1980s, the incompleteness of the standard interpretation of cross-section 
profiles in terms of investments in training will be further demonstrated. 
Opposite patterns will, of course, have contrary implications.

Finally, while the 1980s will provide further information concerning the 
importance of demographic and d e m a n d  factors relative to investments in 
h u m a n  capital as determinants of age-earnings profiles, the evidence 
presented in this study does suggest that greater consideration be given to 
d e m a n d  for labor by age in analyzing male age-earnings profiles.

REFERENCES

Joseph Anderson. "Substitution A m o n g  A g e  Groups in the United States 
Labor Force.” Williams College, December 1978.



Freeman 317

2. E. Berndt and L. Christensen. ‘‘The Translog Function and the Substitution of 
Equipment, Structures and Labor in U.S. Manufacturing, 1929-1968.” 
Journal of Econometrics 1 (March 1973): 81 — 114.

3. Hans Binswanger. “A Cost Function Approach to the Measurement of Elasti
cities of Factor Demand and Elasticities of Substitution. "American Journal of 
Agricultural Economics 56 (May 1974): 311—86.

4. Alan Cartter. Ph.D.’s and the Academic Labor Market. New York; Carnegie 
Commission and McGraw-Hill, 1976.

5. G. Chamberlain. “Omitted Variable Bias in Panel Data; Estimating the 
Returns to Schooling.” Harvard Institute of Economic Research Discussion 
Paper 618, May 1978.

6. Kim Clark and Richard Freeman. “How Elastic Is the Demand for Labor?" 
National Bureau of Economic Research Working Paper 309, 1979.

7. Richard Freeman. The Overeducated American. New York; Academic Press, 
1976.

8. ------ . "Changes in the Labor Market for Black Labor.” Brookings
Papers, Summer 1973. Reprinted in Cases and Materials on Employment 
Discrimination Law, ed. A. Smith. Indianapolis; Bobbs-Merrill, 1977.

9. Zvi Griliches. “Capital-Skill Complementarity.” o/Econo/n/cr and
Statistics 51 (November 1969); 465-68.

10. J. Hicks. "Elasticity of Substitution Once Again; Substitutes and Comple
ments." Oxford Economic Papers 22 (November 1970): 289-96.

11. William R. Johnson. “Vintage Effects in the Earnings of White American 
Men." University of Virginia, October 1978.

12. Dale Jorgenson. “Capital Theory and Investment Behavior.” American 
Economic Review 53 (May 1963): 247-59.

13. N. Keyfitz. Applied Mathematical Demography. New York: John Wiley & 
Sons, 1977.

14. John Musgravc. "Fjxed Nonresidential Business and Residential Capital in 
the United States, 1925— 1975.” Survey of Current Business 56 (June 1976).

15. Nancy D. Ruggles and Richard Ruggles. "The Anatomy of Earnings 
Behavior.” In The Distribution of Economic Well-Being, ed. F. T. Justcr. New 
York: National Bureau of Economic Research, 1977.

16. Ryuzo Sato and Tetsunori Koizumi, "On the Elasticities of Substitution and 
Complementarity.” Oxford Economic Papers 25  (March 1973): 44-56.

17. U.S. Bureau of the Census. Current Population Reports, Consumer Income 
Scries P-60, various editions.

18. ------ . Statistical Abstract of the United States ¡977, Trends in Income of
Families and Persons in the U.S. 1947-1960. W'ashinglon: U.S. Government 
Printing Office, 1977.

19. U.S. Department of Health, Education, and Welfare. The Condition of 
Education, Vol, 3, Pt. 1. Washington: U.S. Government Printing Office, 1977.

20. U.S. Department of Labor. Employment and Training Report of the President 
1976.

21. U.S. Department of Labor, Bureau of Labor Statistics. "Educational Attain
ment of Workers.” Special Labor Force Reports, various editions.

e



318 I THE JOURNAL OF HUMAN RESOURCES

22. ------ . "Employment of High School Graduates and Dropouts.” Special
Labor Force Reports, various editions.

23. ------ . Work Experience of the Population, 1969.
24. Finis Welch. "Effects of Cohort Size on Earnings: The Baby Boom Babies’ 

Financial Bust.” Cambridge University Conference on Income Distribution, 
1978.



ja



T ” Cc *C x t  3 2^^ i/c^. 2/
G

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

I. I n t r o d u c t i o n

“  P o p u l a t i o n  ” was a major concern of the early classical economists. 
But subsequently it wa.s forgotten by the profession (or over half a century. 
Today, when the consequences of population growth arc so especially im
portant Ibr the Less Idevcloped Countries (L.D.C.s), barely a dozen ccono- 
mi,sts arc writing articles on population issues.“

Described below are the principal conceptual findings of a small group 
of economists that has been working together during the past few years on 
various projects concerning interactions between population growth and 
economic development.^ None of their conclusions has hitherto appeared 
in an economic journal.^ The time has come to present to economists the 
more important conclusions of this team research as described in various 
T E M PO  publications.®

These conclusions for Less Developed Countries (L.D.C.s) relate to (a) 
distinctions between size, growth and fertility of population; (¿) the impact 
of fertility reduction on income per capita; and (c) the international conse
quences of fertility difl'crentials among countries.

II. D i s t i n g u i s h i n g  P o p u l a t i o .n  S i z e , G r o w t h  a n d  F e r t i l i t y

It is necessary for economic analysts to distinguish among the economic 
incidence of population size, population growth, and population fertility.

Whether a country has a “ large ” or “ small ” alisolute population 
usually should refer to the size of its total population (or labour force) relative

 ̂ 7’hc author is M anager of Economic Development Programs, T E M P O ,  General Electric’s 
Center for Advanced Studies, located in Santa Barbara, California. H e  wishes to acknowledge 
the assistance of R ichard  A. Brown of the T E M P O  staff. H e  also has an obvious indebtedness to 
present and former colleagues as listed below, in footnote 3.

‘ Including J .  J .  Spongier, Jam es E . Meade, Goran Ohlin, Colin Clark, Henry Lcibcnslcin. 
Ansley J .  Goale and the author.

 ̂ Most of the analyses presented here were done under contract to the United States Agency 
for International Development. Colleagues have included Richard  G. Zind, James P. Bcnncil, 
W illiam  E. M cFarland , Donald J .  O 'H a ra , Ross D. Eckert, A rthur S. DeVany, David N. Holmes 
and Richard  A. Brown. However, the autlior is alone responsible for the views expressed here.

Instead the)’ have appeared in such non-economic journals as Science [3j, the Jounud cf Biosocinl 
Scienceŝ [6], and Policy Sciences [5].

Sec [ ! ,  2, 4, 12, 13, 14 and 15], all published by T E M P O ,  Santa Barbara, Calilornia, and 
av ailable through it or U .S ..\ .I.D ., Ofiicc of Population, in Washington, D.G.

 ̂ T E M P O  studios in population have also concerned the incidence of zero population growth in 
the b.’niied Sia.tes, hardlv attainable beiore .v.r». 2(.i-l0, upon diilerent induslites and lactor incomes
[Kb 8U(.)

I
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to the availabilities of usable natural resources and/or produced domestic 
capital. This contrasts with population densities per square kilometer, 

'■which by themselves have little economic meaning. An economy with little 
capital per worker is likely to have a low level of consumption, and this 
situation will be worsened if “ land ” (natural resources) is also scarce. A  
population in this sense may be too large or small regardless of its rate of 
growth. In terms of available capital, Mauritius has a “ large ” population 
compared to that of Japan, for example.

Where an already “ large ” population is combined with rapid natural 
increase and high fertility, as in lands of ancient culture such as China and 
India, the dcmographic-cconomic situation is at its worst.

The economic danger of rapid population growth lies in the consequent 
inability of a country both to increase its stock of capital and to improve its 
state of art rapidly enough for its per capita income not to be less than it 
otherwise \vouId be. If the rate of technological innovation cannot be 
forced, and is not advanced by faster population growth, a rapid propor
tionate growth in population can cause an actual reduction in income per 
capita. Rapid population growth inhibits an increase in capital per worker, 
especially if associated with high crude birth rates that make for a very 
young age distribution. This is regardless of population densities. Al
though Brazil has a losv popula.tion density in terms of “ land,” its population 
growth rate appears uneconomically high for adequate capital accumulation, 
and more babies cannot usefully populate its “ empty ” lands.

High fertility rates have the demographic effect of increasing the propor
tionate number of children.^ A  country with a crude birth rate of over 
40/1000 a year is likely to have over 4 0 %  of its population under 15 years of 
age. Youngsters under 15 years of age arc significant consumers but in
significant producers. Large families including many children, with conse
quently low incomes per family member, are comparatively' poor contribu
tors to domestic saving. L o w  savings capita are associated with “ young ” 
populations and high fertility'.̂

 ̂ M any  less cicvelopcd countries (L .D .C .s ) include large areas of unpeopled “  empty ”  land 
that supcrhclally seem to invite extra population for their development— as for instance the Amazon 
Basin of Brazil. Unfortunately for this easy analysis, high fertility means more babies born, not 
in the Amazon Basin but where their mothers are in Sao Paulo, R io , Recife, etc. Even assuming that 
liigh iertility c% entually causes a migration o f adult workers into the Amazon Basin, they would 
have very low productivity without accompanying capital. And it is no accident that capital docs 
not flow into this area, bringing people w ith it as during the rubber boom days, but instead is 
prohtably invested elsewhere. The “  empty ”  land argument for high fertility prov'cs invalid on 
analysis for most I..D .C.S.“ Age distribution is lar more sensitive to age-.si.̂ecific fertility rates than to age-specilic mortality rates.̂ .'•\ verv \oung age distribution, resulting from high fertiliiv rates, ordinarily reduces the absolute value of dontcstic sa\-ings and im estmem. This is because there are disproportionately few acinhs of \s'orking age, so tint G.X.P. is less than otherwise. 'I'hh lower output elTcct is not offset b-e ihc fact tluit a popukuion with disproponioivateiv manv children u.suahv consumesle.ss from a given CkN.lk, e\cn :\Uo\s'ing in less dcx'cle'pcd c<.>untri seltooling. :ncj‘casnn: exiH'ncliturt's on
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Public health measures have led to rather dramatic reductions in age 
specific death rates, especially during the past 25 to 35 years, in poor and 
backward countries. The “ killing ” epidemics such as cholera have been 
far more successfully controlled than “ crippling ” diseases such as bilharzia. 
Continued high fertility rates have meanwhile led to natural population 
increases of 2-3 %  a year that double population every 35 to 23 years respec
tively. Indeed, although oiten ignored, one of the characteristics most 
distinguishing backward from advanced countries is a high birth rate of 
over 35 per 1,000 a year {e.g., Indonesia as contrasted withjapan). A m o n g  
countries as within countries, high fertility seems to cause relative poverty, 
besides often being a consequence of it.

If a nation’s population is to increase naturally at X %  a year, it is better 
that this result from low rather than high crude birth and crude death rates. 
A  1 %  annual increase for example, resulting from birth and death rates of 
45 and 35 per 1,000, will be associated with more brutish living than if it 
were the outcome respectively of rates of 25 and 15 per 1,000 a year. In the, 
latter case the ratio of children to work age adults will be lower, investment 
from domestic savings should be absolutely greater, and the income per 
equivalent consumer will be greater.̂

In human terms, and perhaps far more important, low birth and death 
rates mean that there are fewer unwanted infants born too soon and fewer 
premature deaths. “ Balanced ” public health programmes that include 
birth as well as death “ control ” could give each family a little more security. 
Perhaps the true essence of economic development is that it gives families 
and individuals more command over their lives.̂

III. E c o n o m ic  D e v e l o p m e n t  T h r o u g h  R e d u c i .n g  F e r t i l i t y

The economic development of L.D.G.s has many facets, but most of these, 
such as levels of education and health, availability of capital per worker and 
adequacy of infrastructure, tend to be associated with output and hence also 
income per capita. Thus higher ratios of G.N.P. to population can usually 
serve as a surrogate for economic improvement. Moreover, although

 ̂ The “  equivalent consumer ”  concept accounts for the fact that relative consumption varies 
%vith age and sex. Thus children t'yqjically consume less private and public sector goods and services 
than do adult males of working age. Hence, the increase in output (or income) per head that 
ordinarily follows in an L .D .G . from a reduction in fertility somewhat overstates the improvement 
in individual welfare, simply because there arc now relatively fewer children and more adults. One 
.solution is over time to divide G .N .P . not by absolute population but by the estimated number of 
equivalent consumers. (See [6], pp. 48, 49.)

 ̂ I t  is sometimes erroneously supposed that, because income per capita can arithmetically be 
increased by having a smaller population, public health programmes should concentrate more on 
preventing births and less on postponing deaths. Howe\'cr, families are more likely to save, invest 
and innovate, making and iollowing plans for their own financial ad\'anccmcnt, if uncertainties 
regarding deaths can be reduced. In  circun'istanccs of frequent, unpredictable and premature 
deaths in a family, planning and c.Nccuiing courses of action arc inhibited, except that of having more 
births to replace deaths.
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governments have customarily concentrated on accelerating the G.N.P. 
growth numerator, an increasing number of L.D.G.s are now also concerned 
with slowing the population growth denominator.

Rationall)', if a go\’ernment intends to spend SR" over, say, 10 years to 
increase output per head, it should estimate whether it could achieve a greater 
increase in this ratio through expenditures on birth control than on invest
ments in phs’sical capital. Certainly, where the marginal product of labour 
approaches zero, a reduction in births for, say, a decade must r a i s e capila 
income later. In this case, expenditures for contraception must be many 
times more effective per dollar in raising per capita income than expenditures 
for plant and equipment.^

Where labour has a very low marginal product relative to that of capital, 
which is reputedly the case in most backward as compared with most ad
vanced countries, practically all economic-demographic models indicate 
that a gradual hah'ing of fertility over several decades raises income per head 
substantially. The loss of labour force after 15 years is more than offset by 
the more immediate increase in per capita income and in aggregate saving. 
After 15 years there is less labour but more investment than otherwise, with 
more capital and output per worker, a lower underemployment rate, and 
fewer consumers to share in a G.N.P. that has grown about as rapidly as it 
would have done with unchanged fertility.

This has been shown in several analy'ses, both for an abstract country 
called Developa, and for Guatemala, Turkey and most recently Ghile.̂

The main elements of the dynamic model used are:

P/P,

-D,
P.

Gross domestic product per head, which by wiser public and/or private 
actions one hopes to see rising faster than it would otherwise; 

births, which depend on initial and changing age distributions and on 
projected age-specific fertility rates; 

deaths, which depend on projected age-specific mortalities, age dis
tributions, etc.;

population, which is arithmetically last y'ear’s population plus B 
minus D ; ̂

 ̂ W here the marginal product of labour is zero, or when the analysis is for a 10-year period during 
which prevented babies do not reach 15 years to become lost workers, a reduction in births cannot 
reduce G .N .P . and must raise income per head above what it otherwise would be. This is also 
because the cost of the contraceptives needed to prevent a birth is so much less than the discounted 
cost of the investment otherwise needed to provide a f>TDical annual flow of goods and services to an 
extra person. Such a bcncfit/cost comparison is repugnant to some, but no less valid on that 
account. See also [9].

 ̂ See [11, 14 and 15].
* International migration is here ignored. Fo r countries with the ^vorst population densities 

and growths, there is almost no in-migration and net out-migration is trivial in percentage terms. 
Em igration can seldom provide relief for population pressure eitlier. A  1%  emigration from India 
would mean 5 million people (net) moving permanently abroad each year. In  itself this would 
constitute a major transportation job, greater tlian current air travel acro.ss the North Atlantic. 
M ore seriously perhaps, there are not enough countries willing and able to receive such a flow of

1
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gros.s domestic product, which is a function of employed labour force, 
domestic capital stock and state of technology;

•Stock of capital, which increases according to aggregate domestic 
saving plus capital borrowings from abroad; ’■

aggregate domestic saving, which is positively related to V and nega
tively to P;

employed labour force, positively related to L and K, with EjL being 
monotonically related to KfE]

available labour force, a function of population size and age distri
bution ;

technology, with im.provcments in the state of art resulting in more V 
from a given E and K.

In the models usually employed to date, V has been determined by a 
modified Gobb-Douglas function, in which the output elasticities of E and 
K  have sometimes summed to less than unity to reflect scarcity of natural 
resources. The influence of technology has been compounded at a fixed 
annual rate and is incorporated in the aggregate production function as a 
shift factor.- Births and deaths have influenced V indirectly through L, 
K and hence E, tvhile affecting P directly.®

The models have been used to examine contrasting fertility projections upon 
projected V and P, and hence F/P, over the next 35 years or so. Calcula
tions are year by year. Results are usually tabulated at 5-year intervals.

In Table I, for an abstract country named Developa, a constant G.R.R. 
(gross reproduction rate) of 3-025 is contrasted with the case of a G.R.R. 
that falls by arithmetic retrogression from 3-025 to 1-479 over 25 years.'* * 
Subsequent V is hardly affected, the decline in fertility raising K  enough to 
compensate for the fall in L. This increase in K  results from a “ release ” 
of consumption, part of which is additional saving, because the number of

people. The few small countries that do receive a considerable population growth from im
migration— over 5 %  in K u w a it ’s case— are atypical. The migration that does affect economic 
development is the internal flow to city from countrv’side. These effects arc now being incorporated 
into a two sector economic-demographic model being developed at T E M P O .

 ̂ The basic model assumes no net international transfei's of capital. I t  is programmed however 
to alIo\s'̂  for any year to year exogenous capital movements that the analyst cares to assume. A 
modified programme also provides for enough inflow of capital in each year to maintain a stipulated 
constant annual improvement in VjP.

* This reflects an agnostic uncertainty as to whether technology is especially associated with, 
say, increased capital stock, improved worker education, or general level of welfare. In  effect 
“  technology ”  here is the residual source of all increased output that cannot be attributed to capital 
or labour 'mcrcniciHs. 'I'he maiJi impact of a high rate of “  technology ”  improvement in this model 
is fo rcblure the comparative importance of reducing fertility in raising projected VJP. w

 ̂ Iri this formulation the demographic “ side ”  of the model affect.s the economic side, but not 
conversely. Conceptually it could be supposed for instance that a rising VJP after some lag would 
reduce age .specific fertilities. HoNve\er, while this relation is often asserted, it has still to be 
dcmon.stre.icd.

* 'ri'.e gros.s rcjM'OCiUClion rate is the number of !i\t  female birtlis a typical woman will ha\’c 
during her child-bearing yt'ars.
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ch ild ren  declines relatively . T h e re  is less unem ploym ent, and m ore output 
per w orker, because the KjE  ratio is higher. W ith  sim ila r V, but a sm aller- 
than-othcrw ise P , VjP is higher.^

Sp ecifica lly , taking the case sum m arised in  T a b le  I ,  VjP rises from S200  
a year in 1970 to 5419 w ith  low fertility as against S293 w ith  h igh fertility  
by A .D . 2000. After th irty  years, w ith  low fertility the cap ita l stock is larger

T a b l e  I

Effects of Declining Fertility on Output and Per Capita Income in “  Developa ”

Item . 1970 1985
H igh Low  

fertility. fertility.

2000
H igh  Low  

fertility. fertility.

P, Population CIO®) 100 15-9 14-4 25-7 18-8
V, Output (SIQS) 2-00 3-54 3-63 7-53 7-87
VjP, Income per head (S) 200 223 251 293 419
L, Available labour (10®) 3-61 5-69 5-69 9-10 8-32
Unemployment rate ( % ) 15 18 16 10 6
K, Capital stock (S10®1 5-00 7-06 7-28 13-20 15-57
KjE, Capital per worker ($) 1,626 1,509 1,521 1,637 1,984
SjV, Savings from income ( % ) 4-7 6-4 7-9 9-6 12-5
Earnings per worker ($) 325 378 378 459 501
Return  on capital ( % ) 16 20 20 23 20
Children/Population ( % ) 44 44 39 45 32
G.P.R., gross reproduction rate 3-025 3-025 2-092 3-025 1-479
Female life expectancy (years) 55-0 58-0 58-0 61-0 61-0

N.B. These numerical results, employing the initial conditions of 1970 and the economic para
meters listed in the text, were developed from the T E M P O  demographic-economic model, described 
in detail in Reference [1, 12].

($15-57 b illio n  as against $13-20 b illio n ), cap ita l per -worker is h ig h e r($ l,9 8 4  
as against $1 ,637), and the unem ploym ent rate is low er (6 %  as against 1 0 % ). 
T h e  relative scarc ity  o f labo ur has increased after 30 years, w-ith an n ua l 
earnings per full-tim e equivalent w orker of $501 as against $459, ^v•hile the 
retu rn  on cap ita l is 3 percentile  points low er than  w ith  high fertility . O n e  
basic reason for better econom ic perform ance is that by a .d . 2000 ch ild ren  
are 3 2 %  of the population  w ith low  fertility as com pared w ith  4 5 %  w ith  
unchanged  high fertility.

T h e  outcom e of a higher-than-otherw ise T /P  w ith  declin ing  fertility  has 
been sho^vn to be most insensitive to labo ur and cap ita l output elasticities, 
technologv’ im provem ent rates, the savings equation, the em plovm ent of 
lab o u r function, or the projected e.xogenous decline in  m o rta lity  rates. F o r '  
each single com parison o f projected fertility diflcrences, these assum ptions, 
and  of course tlie in itia l conditions of population size, age d istribution  and

 ̂ The inblcs arc for a case \vherc technology improves 0-015 a year compounded, the output 
elasticities of employment and capital arc 0-5 and 0-4 respcc.ti\-clv, .ind aggregate dom.esiic sa\-ings 
are 0-8\’-$35P.

X o .  3 2 4 . -\'OI.. LXXXI,
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cap ita l stock, are a lw ays s im ila r. In  every case, if  fertility is declin ing  faster, 
V/F is nevertheless rising  faster.^

A  related point is that a low er fertility means slower population grow th  
and hence m ore tim e for dom estic cap ita l to accum ulate and the state of art  
to im prove. T h is  is show n in  T a b le  I I ,  based on the same case as T a b le  I ,

T a b l e  I I

Contrasting Attainment of Same Population in Different Years: 
Unfavourable Economic Consequences of Fast Population Growth in “ Developa ”

Item . 1985
(H igh fertility).

1990
(Low  fertility).

P, Population (10®) 15-9 15-9
V, Output (SIO®) 3-54 4-68
VjP, Incom e per head (S) 223 295
L, Availab le labour (10®) 5-69 6-57
Unem plovment rate ( % ) - 18 18
JC, Capital stock ( S 10«) 7-06 8-98
KjE, Capital per worker ($) 1,509 1,543
SIV, SaWngs from income ( % ) 6-4 9-4
Earnings per worker (S) 378 402
Return  on capital ( % ) 20 21
Gross reproduction rate 3-025 1-817
Female life expectancy (years) 58-0 59-0

Source: Same as T ab ic  I.

the difference being that D evelo pa attains a population of 15-9 m illio n  in  
A .D . 1985 w ith  u nchanged  fertility but only in  a .d . 1990 w ith  d eclin ing  
fertility. B y  w a itin g  5 m ore years for its population of 15-9 m illio n , D e 
velopa can provide  this size of population  w ith a yearly  VjP of $295 instead  
o f $223, h av ing  a la rg er lab o u r force (6-57 m illion  as against 5-69 m illion) 
and a larger cap ita l stock ($8-98 b illio n  as against $7-06 b illio n ). T h e  arg u 
m ent is not that D eve lo p a  should never have a m uch larger population. 
I t  is rath er that popu lation  grow th m ust be slow, regardless of “ em pty ” 
lands w aitin g  to be populated .

D y n a m ic  m odels of this k ind  can  also be used to sense the “  return  ”

 ̂ Sec [13] for a detailed account of the sensitivity analysis. However, some feeling for the 
insensitivity of the main conclusion of the analysis, namely that a more rapid decline in fertility 
hardly affects V while significantly lowering P below what it would otherwise be, can be gained from 
the following ratios given in the cited document (which used slightly different parameters for its 
production function.) In  that case, by a .d . 2000, the “  low fertility P ”  was 2 7 %  below the 
“  high fertility P ”  in all the calculations, and for the standard set of parameters, the ratio 
of “  high fertility K  ”  to "  low fertility V ”  was 1-005. I f  the rate of annual technological improve
ment w a i 2*5% instead of 1-5%, this ratio %vas 1-022. I f  the savings function were not 0-2I^-S30T* 
but rather 0-07K, this ratio was 1-036. I f  the respective output elasticities of capital and labour 
were not 0-4 and 0-6 but rather 0-5 and 0-5, iliis ratio was not 1-005 but 0-988. The results arc 
also very insensitive to economies or diseconomies of scale: thus, if the output elasticities sum not 
to unity but to 0-7 and 1-25 respectively, die a .d . 2000 ratios of V were not 1-005 but respectively 
0-987 and 1-016. Altogether, the interactions of the model seem to dampen the effect of altering 
assumed parameters and initial conditions, a state of affairs that strengthens tlic credibility of the 
conclusions.
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from “ investm ents ” in  contraception. T h is  of course requires an assum p
tion as to the annual cost per effective contraceptive  user and the age d istri
bution of these vo lu n tary  “ accepto rs.” T h e  “ return  ” or gain  can  
reasonably be defined as the gain in incom e per head tim es the population  
enjoying it. O ver a period of 35 years this benefit-to-cost ratio  ranges 
between 50 and 150 to 1.  ̂ B ut for any liisto ric  period this arithm etic  ratio  
m ust understate the return , especially  for shorter periods, for even w ith  no 
future costs there w ill a lw ays be future and generally  increasing  gains from  
past contraceptive expenditures.^

In  these cases in it ia l “  size ” of population  is of m in o r im portance. I f  
n atu ra l resources are very  scarce, so that there are m ark ed ly  d im inish ing  
returns to labour and cap ita l taken together, it is true that reduced labour 
em ploym ent because of reduced fertility  occasions a sm aller loss in  V attri
butable to £. B ut by the same token the increase in  V a ttribu tab le  to more 
K  w ith  fewer births is also sm aller.

M ore  im portant than size of population  is the changing rate of its growth. 
A n  increasing  growth rate , especially w hen due to a d eclin ing  death rate, is 
econom ically  disastrous. A  decreasing  population  grow th rate, because  
of declin ing  fertility rates, is a m ajo r source of econom ic development.®

I V .  I n t e r N íVt i o n a l  C o n s e q u e n c e s  o f  F e r t i l i t y  D i f f e r e n c e s

H ig h  fertility rates tend to lim it w h at L .D .G .s  can export and in  addition  
m ake them  less cred itw orthy as in tern atio n a l borrow ers.

In te rn atio n a l trade theory has a lw ays em phasised that w h at countries 
export and im port depends la rg e ly  on re lative  factor prices. Countries 
w ith  liigh  fertility rates have a co m p arative  advantage in  labo ur intensive  
products, because co m paratively  their la b o u r’s m arg in a l p ro d u ctiv ity  is low  
and their ca p ita l’s m arg in a l p ro d u ctiv ity  is h igh. H o w ever, because high  
fertility  countries have low  per capita incom es, there are ad d itio n al trade  
consequences.

H igh-fertility , low -incom e countries g enerally  export p rim a ry  ag ricu l
tu ra l com m odities, except for those few and  fortunate nations possessed of

1 In  the Tab le I  ca.se this bencfit/cost ratio is 116 to 1 by a .d . 2000. The  annual cost of prac
ticing contraception is assumed to be $5 a year per user and effectiveness is supposed to be 0-8. 
The distribution of users by age is proportionate to the reduction in age specific fertilities assumed 
for the loNver fertility case in the comparison. Thus the bencfit/cost ratios obtained from these 
dynamic economic-demographic models are very similar in magnitude to the benefit/cost ratios, 
estimated in 1966 by far simpler and static means and published in ihisJotmNAL. [9]

* Sec References [6] and [8].
 ̂ O f  course an L .D .C . can instead raise its annual rate of per capita income improvement by faster 

innovating or saving. It  is simple to calculate for any given case what tliese “  trade-offs ”  are 
among fertility, savings, and innovating rate changes. (See Reference [6].) But calculating 
arithmetical equivalences in terms of VjP improvement docs not create operational alternatives. 
Families do not save or innovate more breaupe they increase their fertility. In  fact a more plausible 
argument might be th.at the sort of families which practice birth control eifectivcly arc likely to be 
exceptional savers and innovatoi's.

M

* 1
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va lu ab le  m in era l assets such as petroleum . Poverty m akes for a consum ption  
pattern of basic “  necessaries,” and hence a dom estic production pattern of 
lim ited  varie ty . Poor countries cannot afford the technological education  
and do not have  the high-incom e m arket needed for products that are tech
n ica lly  advan ced , superior in perform ance or w h ich  incorporate high styling . 
W ith  less cap ita l, the workers of these countries m ust com pete for foreign  
exchange la rge ly  through m uscle power, usually  applied to exporting sugar, 
coffee and other products of tropical agricu lture. Such  a w orsening of the 
terms of trade between backw ard  and advanced countries as m ay in  fact 
have occurred   ̂ is p ro bab ly  as m uch due to continued fertility d ifferentials 
am ong nations as to any other single cause. Those  L .D .C .s  that are too 
m uch dependent on ag ricu ltu ra l exports to finance adequate in d u stria l 
product im ports should u sually  blam e their own excessive fertility.

T h e  sam e high fertility rates that increase the “ need ” for assistance  
of L .D .C .s  also m ake them  less cred itw orthy as borrowers and hence m ore 
dependent on grants. A sp irations for G .N .P . increase are often several per
centile  points h igher than is realistic because of the typ ica lly  expected 3 %  
an n u a l grow th in  population . T h is  in  turn “ requires ” a la rger yearly  
in crem en t in  cap ita l stock. B ut the low  ratio of w ork age population  to 
ch ild ren  caused by high fertility reduces output and aggregate savings for 
investm ent. U n fo rtu n ate ly , the very in ab ility  to save that “  requires ” 
external borrow ing  also m akes subsequent repaym ent difficult or impossible- 
Savings are after a ll the u ltim ate source of repaym ent.

T h e se  in teractions can  also be explored by the T E lv IP O  econom ic- 
dem ographic m odel. A  “ required  ” an n ua l im provem ent in  per capita 
incom e can  be stipu lated . T h e  com puter can be program m ed to assume 
an inflow  or outflow  o f cap ita l in  each year depending on ^v•hether domestic 
savings are respectively  insufficient or excessive to occasion precisely the 
stipulated  im pro vem en t in  per capita incom e. O rd in a r ily , if  an L .D .G .  
stipulates an  u n rea listic  an n u a l im provem ent, it w ill never be able to repay its 
borrow ings ^vith interest. A lte rn ative ly , an L .D .G .  w ith a low er fertility  
m ay  be able to realise  a h igher annual im provem ent in  per capita income, 
and eventually  service a ll borrow ings from abroad, than  can an L .D .G .  with  
higher fertility .

C o nsiderin g  D eve lo p a  again. T a b le  I I I  indicates some borrow ing and 
repaym ent consequences of asp iring to alternative constant im provem ents in 
per capita incom e, contrasting  again the t\s'o econom ic projections based on 
the same high and low  fertility projections. T h u s the highest sustainable  
an n u a l im pro vem ent in  per capita incom e is under 2 -0% (actu a lly  1-8%) 
^̂ •ith high (unchanged) fertility and over 2-5%  (actu a lly  2-9°(,) w ith lo\v 
fertility if  external borrow ings are cs’cr to be repaid  (includ ing  a 5 %  annual

 ̂ It  is by no means dear that the barter terms of trade liavc generally worscncvi for back^vard 
countries when unquantified improvements in industrial products exported from advanced coun
tries arc taken into account.
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interest rate on the outstanding ba lan ce). E v e n  at 1-5%  ye arly  im prove
m ent, h igh-fertility  D evelopa does not com m ence repaym ent before 30 
years, but a low -fertility  D eve lo p a  can aspire to a 2 -5%  an n ua l im provem ent 
and start repaym ent after 21 years. A lte rn ative ly , for a 1-5%  sustained  
an n ua l im pro vem ent in  VjP, com pleted debt service takes 42 and 16 years

T a b l e  I I I

Effects of Fertility on Developa’s Ability to Service Debts 
while realising a Stipulated Annual Improvement in Income Per Capita.

Stipulated 
annual 

improvement 
in G .N .P . 
per capita.

Future year 
when repayment 

of principal 
begins. (¿)

Future year 
when loans are 

completely 
repaid.

Debt outstanding 
when repayment 

begins (c) 
(millions of 

dollars).

Fertility 
H igh  Low

Fertility 
H igh  Low

Fertility 
H igh Low

1-0 !4 5 23 10 482 130
1-5 30 11 42 16 2643 415
2-0 (a) 14 (a) 23 (a) 1066
2-5 (a) 21 (a) 33 (a) 2743

(£i/ Debt never repaid.
(¿) Repaym ent begins in the year that domestic saving first becomes greater than is required to 
realise the stipulated annual improvement in per capita income.
(r) To  be compared w ith initial year G .N .P . of $2,000 million.
Source: Same as Tab le I,  plus Reference [7].

respectively  w ith  h ig h  and low  fertility, w ith  a respective m ax im u m  out
standing debt of S2,643 and §415 million.^

T h e  cred it unw orthiness associated w ith high fertility  m ay give in te r
n ation al lending agencies a  pow erful and m ore acceptable  m eans of in 
du cin g  certa in  L .D .C . s  to undertake vigorous b irth  control program m es. 
I t  m ay  be p o litica lly  im possib le for, say, the W o rld  B an k  G ro u p  to m ake a 
loan  for in frastructure  conditional upon the borrow ing governm ent’s pro
m oting contraception. B ut developm ent assistance agencies w hen  m aking  
loans are certa in ly  entitled to consider a ll factors in flu en cin g  a borrow ing  
L . D . C . ’s ab ility  or in a b ility  to repay. I t  is, after a ll, a n o rm al p ractice  of 
borrow ers to accept lo an  conditions. O n e  problem  throughout the ’F ifties 
and early  ’Sixties w'as that in tern atio n a l lend ing  agencies were not prepared  
to do an yth in g  about perhaps the most im portant single cause o f poverty 'in  
L .D .C .s — excessive population  growth.

'  Table I I I  is based on the assumption that each year DeN’clopa borro\vs exactly enough from 
abroad to increase its domestic investment sufficiently to maintain the stipulated annual
improvement in T/P. AUcn'iativcly, if domestic saving is more than enough to maintain this X% 
improvement, tr.c excess domestic saving is used to repay international bo^ro^v’ings. The external 
liability for debt service includes a interest cha.rgc on the current year's outstanding debt. 
See Reference [7].



810 THE E C O N O M I C  J O UR NA L [DEC.

V . Comment

Studic.s of political econom y cannot log ically  fail to study people and  
hence population.s. Eco n o m ic developm ent largely concerns the develop
m ent of people, w hich  means investm ents in  education and health as well 
as in  physica l cap ita l, both of w h ich  arc encouraged w licn  low er b irth rates 
m ake lab o u r m ore scarce relative to cap ita l. O n e  of the distinguish ing and  
surely sign ificant characteristics of Less D eveloped C o un tries is their high  
fertility rates and their consequently h igh proportion of unproductive  
ch ild ren . R ed u ctio n s in  fertility enable dom estic cap ita l to be accum u lated  
m ore rap id ly . G reater future savings of L .D .C . ’s because of clTective b irth  
control program m es should render them m ore credit-w orthy. T h e  poverty  
induced  by high fertility also affects com m odity flows and terms of trade. 
T h e  influences of population growth are so pervasive throughout all m acro- 
econom ic relations that they should surely become a m ajor concern  of the 
econom ics profession.

Stephen Exke
Celierai Electric Compam/-TEMPO 

.Santa Barbara, California.

References

1. A .  D e V a n y  a n d  S .  E n k e ,  P o p u l a t i o n  G r o w t h  a n d  E c o n o m i c  D e v e l o p m e n t :  B a c k 

g r o u n d  a n d  G u i d e ,  S a n t a  B a r b a r a ,  T E M P O ,  1 9 6 8 ,  N o .  1 1 9 .

2 .  R .  E c k e r t  a n d  D .  O ’ H a r a ,  M a n u a l  f o r  t h e  C a l c u l a t i o n  i f  G o v e r n m e n t  E x p e n d i t u r e s

f o r  . S e l e c t e d  S o c i a l  S e r v i c e s ,  S a n t a  B a r b a r a ,  T E M P O ,  1 9 6 8 ,  N o .  1 2 1 ,

3 .  S .  E n k e ,  “ B i r t h  C o n t r o l  f o r  E c o n o m i c  D e v e l o p m e n t , ’ ’ S c i e n c e ,  b l a y  1 9 6 9 ,

N o .  1 6 4 ,  p p .  7 9 8 - 8 0 2 .

4 .  S .  E n k e ,  E c o n o m i c  B e n e f i t s  o f  S l o w i n g  P o p u l a t i o n  G r o w t h :  C h a r t s  a n d  X o t e s ,  S a n t a

B a r b a r a ,  T E M P O ,  1 9 6 8 ,  N o .  1 2 2 .

5 .  S .  E n k e ,  “ T h e  E c o n o m i c s  o f  H a v i n g  C h i l d r e n , ”  P o l i c y  S c i e n c e s ,  ] u r \ c :  1 9 7 0 ,

N o .  1, V o l .  1, p p .  1 5 - 2 9 .

6 .  S .  E n k e  a n d  R .  G .  Z i n d ,  “  E f f e c t s  o f  F e w e r  B i r t h s  o n  A \  e r a g e  I n c o m e , ”

J o u r n a l  o f  B i o s o c i a l  b c i rncM ,  J a n u a r y  1 9 6 9 ,  V 'o l .  I ,  p p .  4 1 - 5 5 .

7 .  S .  E n k e ,  “  H i g h  F e r t i l i t y  I m p a i r s  C r e d i t  ^ V o r t h i n e s s  o f  D e v e l o p i n g  N a t i o n s , ”

[ F e s t s c h r i f t  i n  h o n o u r  o f  P r o f e s s o r  E d g a r  H o o s ' c r ,  t i t l e  n o t  c h o s e n f  ( G o r d o n  

a n d  B r e a c h ,  1 9 7 1 ) ,

8 .  S ,  E n k e ,  “  P o l i t i c o - E c o n o m i c  G l o b a l  . S y s t e m s , ”  M a c r o s y s t e m s :  A n a h / s i s ,  I n s t r u -

m r i t a t i o n ,  a n d  S y n t h e s i s  o f  C o m p l i c a t e d  S y s t e m s ,  S j i r i n g .  1 9 7 1 ,  H o l t .  [ R e i n h a r t  

a n d  AV’i n s t o n ) .

9 .  S .  E n k e ,  “  S o m e  A s p e c t s  o f S l o w i n g  P o p u l a t i o n  G r o w t h , ”  E c o n o m i c  J o v r n .m .,

M a r c h  1 9 6 6 ,  N o .  7 6 ,  p p .  4 4 - 5 6 .

10.  S .  E n k e ,  Z e r o  U S  P o p u l a t i o n  G r o w t h — W h e n ,  H o w  a n d  ] \ ' h y ,  S a n t a  B a r b a r a ,  

T E M P O ,  1 9 7 0 ,  N o .  3 5 .



11. Bruce H errick and R . M o ran ,“ Econom ic Effects of Chilean Fertility D ecline,’
Santiago, Chile, Centro de Investigaciones Economicas, Universidad 
Católica de Chile  (to be publi.shcd).

12. W . E . M cFarland , Description of the Economic-Demographic Model, Santa Bar
bara, T E M P O , 1968, No. 120.

13. W . E . -McFarland, Sensitivity Analysis of the Economic-Demo graphic Model, Santa
Barbara, T E M P O , 1969, No. 52.

14. W . E . M cFarland  and D . O ’H ara , Guatemala: The Effects of Declining Fertility
Santa Barbara, T E M P O , 1969, No. 50, Vol. I I .

15. W . E . M cFarland and D . O ’H ara , Turkey: The Effects of Falling Fertility
Santa Barbara, T E M P O , 1969, No. 50, V o l. I .

1971] E C O N O M I C  CONSEQUENCES OF RAPID POPULATION G R O W T H  811





R E D U C I N G F E RTILITY T O  A C C E L E R A T E  
D E V E L O P M E N T ^

I .  I n t r o d u c t i o n

T h is  article  describes a disaggregated econom ic-dem ographic m odel, in 
cluding a governm ent sector, that estimates the im pacts, of publicly-financed  
fertility reduction  program m es on various indices of developm ent over a 30- 
ycar tim e period. T h e  new  m odel is a substantial evolution from  one 
previously described in  this J o u r n a l .  ̂ U n lik e  the earlier and highly aggre
gated m odel, it can be used, by officials o f a n ation al p lanning  office, for 
instance, to estim ate the developm ent consequences of reallocating  govern
ment funds am ong education , hea lth , social overhead cap ita l, d irect public  
investm ent, w elfare ( in c lu d in g  other transfers), defence, other general 
adm inistration , and  fam ily  p lan n in g  program m es. Developm ent planners 
can, of course, use this sim u latio n  m odel w hether or not they fund pro
gram m es to reduce fe rtility . T h e  hope, how ever, is that they w ill on o cca
sion use it to estim ate the results o f d iverting  funds to fam ily p lanning  from  
education, health , etc. T h e y  w ill find that, in  addition to a m ore rapid  
im provem ent in  per capita output and  incom e, they can thereby increase the 
num ber of school ch ild ren , hosp ita l beds, etc., relative to population. U sing  
the m odel, w ith  its tim e horizon  o f 30 years or m ore, means that fertility and  
m ortality changes can  be taken into account as policy variab les in  a w ay  
that they can  not in  trad itio n a l developm ent plans. T h e  governm ents of 
developing countries also need some such m odel to provide a longer term  
fram ew ork for their usual five year plans.

I I .  C o m p a r i s o n  o f  P r e s e n t  a n d  I n i t i a l  M o d e l s

T h e  present m odel ( T E M P O  I I )  has different purposes and uses from  
the earlie r m odel ( T E M P O  I ) .

T h e  sole purpose o f T E M P O  I  was to dem onstrate that a reduction in 
fertility ssould result in  h ig her outputs (and hence incomes) per head of 
population in  future years than  w ould  occur if  fertility rates rem ained u n 
changed. T h is  alm ost in ev itab le  result, insensitive to reasonable variations

 ̂ The author is Consulting Economist to T E M P O ,  the General Electric Company’s Center for 
Advanced Studies, located at 777 I4th St. N\V, Washington, D .C . 20005. H e wishes to acknowledge 
the contributions of various present and past members of his staff including Dr. W illiam  E . M cFa r 
land, Dr, Douglas L . M axw ell, Professor D o n a ld J. O ’Hara, and M r. R ichard  Bro\\'n, and alsQ the 
help of the editor and two referees, h iuch  of the research described in this article was financed by 
the U .S . Agency for International Development.

 ̂ Enkc, Stephen, “  Econom ic Consequences of Rap id  Population Growth,”  E conomic J o u r n a l , 
December 1971.

349



33U TH E E C O N O M I C  J O U R N A L [JUNE

in  param eter values, is read ily  exp la inab le . P r im a rily , a reduction  in  
fertility alters a population ’s age d istribution , so that the ratio  o f work-age  
to non-w ork age populations increases. In creased  incom e and savings per 
capila result. G .D .P .s , even after 15 years, are o n ly  slightly  affected, an 
increase in cap ita l stock largely offsetting a decrease in labour force. But 
this p ractica lly  unaffected G .D .P . is of course shared am ong few'er people  
w hen there has been a fertility reduction . M oreover, while fertility is 
declin ing , there is an additional reason for extra im provem ents in  output per 
head : prevented ch ildren  are not lost to the labo ur force u n til after 15 years 
or so, and m eanw hile  their absence m eans increased saving and  investm ent 
per head.^ A t least these are the outcom es o f specific co un try  app lications  
to date.^

T h e  earlie r m odel, although it served its purpose, was criticised  on 
various grounds. I t  could not have been m ore aggregative. T h e re  w'cre 
no sectors, such as ru ra l and u rban , m odern an d  trad itio n al, dom estic and  
in tern atio n al, or private and pu b lic . A lte rn ativ e  fertility  projections could  
not be influenced w ith in  the m odel by governm ent budget decisions but were  
instead stipulated . T h e re  was no role for governm ent p lan n in g  officials in  
the m odel because it d istinguished no governm ent, no budget to be re 
allocated , and no fam ily  p lanning  program m e to reduce fertility .

T h e  subsequent T E M P O  I I  m odel, o f w h ich  there are several m odifica
tions already, was designed for developing country  officials em ployed perhaps 
in  a national p lan n in g  com m ission. T h e y  can  w ith  the m odel trace the 
long-run consequences o f rea llo cating  the budget am ong the eight pro
gram m es a lready listed (includ in g  fam ily  p lan n in g ). T h e  m odel also en
ables official users to m ake decisions as to the w ay  resources com e under 
governm ental com m and, a lternative  sources being taxes, borrow ing  private  
savings, foreign assistance, and lastly  inflation . T h e  present m odel, besides 
distinguish ing between governm ent and p rivate  activities, includes a private  
subsistence sector and a private modern sector. ^Vithin the labour force o f the 
p rivate  m odern sector a distinction is m ade between educated and u n 
educated labour. T h e re  is how ever no foreign sector as such, although most 
consequences of external official assistance, foreign p rivate  investm ent, or 
im m igration , can read ily  be incorporated . In  other respects, despite the

 ̂ Even if the saving rate remains constant, savings per capita w ill rise; actually, the savings rate 
is expected to rise somewhat, consistent with fewer children per adult.

 ̂ T E M P O  I has so far been applied to 17 countries, sometimes by T E M P O ,  sometimes by 
local governments, sometimes by private local researchers; countries of application now include 
Bolivia, Brazil, Chile, Colombia, Costa R ica , Guatemala, Ind ia, Indonesia, Jam aica, Mexico, 
Nepal, Nigeria, Peru, Taiwan, Tanganyika, Turkey and Venezuela. In  these applications, country 
specific parameters have been estimated whenever feasible, notably in Chile. In  other cases 
plausible values have been used. Ordinarily, age specific mortality and fertility rates can be 
derived from either existing data or by using crude birth and death rates with standard life tables of 
the kind generated by Coale and Dcmcny at Princeton. Savings functions can only be guesstimated. 
Capital and labour elasticities of output have to be based on impressions as to the share of G .D .P . of 
different producti\-e factors.
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pleas of some potential users for m ore “ rea lism ,” the T E M P O  I I  m odel has 
been designed to avoid a ll com plications that are not considered essential to 
the purpose at handd

I I I .  D e s c r i p t i o n  o f  M o d e l

Fig . 1 is a sim plified  flow ch art of the T E M P O  I I  m odel. B asica lly , the 
model includes a p rivate  modern econom y and a p rivate  subsistence econom y, 
each w ith  its own dem ographic and  econom ic equations and in itia l co nd i
tions. T h e re  is assum ed to be m igration  between these two p rivate  sectors. 
T h e  m odern sector’s output is generated by a m odified C obb-D ouglas type  
production function  that includes, in  addition to a shift factor representing  
technological advances, three factors of production  in  the form  o f cap ita l, 
uneducated lab o ur, and  educated labour. T h e re  is also a governm ent sector 
that taxes, borrow s, and inflates, and w h ich  allocates resources thus con
trolled am ong education , hea lth , socia l overhead cap ita l, d irect p u b lic  in 
vestm ent, welfare (in c lu d in g  other transfers), defence, other general adm in is
tration, and fam ily  p lan n in g  program m es.

The Modern Sector
T h e  m odern sector has a population  that is grow ing from  n atu ra l in 

crease and  from  net in -m ig ratio n  from  the subsistence sector. In te r
national m igration  can  be taken into account. In te rn a l in -m igration  is 
assum ed to v a ry  w ith  the ratio  o f per capita uneducated labo ur earnings in  
the m odern sector to subsistence sector per capita incom e from  all sources. 
T h is  im plies an essentia lly econom ic reason for m igration , and the ratio  
should in  theory a llo w  for differences in  em ploym ent and costs of liv ing  
between the two sectors. (O n e  alternative ^vould have been to use a 
b e h av io u ra l-em p irica l ru le  for m igration , based in  part on age and sex.)

T h e  total output o f the m odern  econom y is assum ed to depend upon the 
app licatio n  of educated and uneducated  lab o ur, cap ita l, and advancing  
technology. Its gross investm ent is the sum  of p rivate  investm ent (w h ich  
can include p rivate  lend ing  from  abroad) and governm ent investm ent 
(vs’h ich  includes d irect pro ductive  investm ent and social overhead cap ita l). 
N et investm ent is total investm ent m inus depreciation  on the total cap ita l 
stock in  the m odern sector.

T h e  m odern secto r’s lab o u r force is d ivided into two kinds of labour on 
the basis o f education— “  uneducated  ” labo ur (less than 6 years schooling) 
and “ educated ” lab o u r (6 or m ore years schooling). E a c h  kind  o f labour 
is treated as a d istinct factor o f production . T h e  school system , a m ajor

 ̂ There is a tendency annong some ofhcials to place credence on the results oTa model only if it 
incorporates a great deal ot real \vorId detail. M ucli of this detail adds almost nothing howmxr to 
the ability of such a model to sinuilatc the eifects of official programmes to reduce ierulity. \o t 
only does such detail increase programming and running time c.xponcntially, but it makes para
meter estimation more diilicult, costly, and often unreliable.



SUBSISTENCEPOPULATION

MODERNPOPULATION

MODEL VARIABLES

DEMOGRAPHIC ECONOMIC PUBLIC

Migration Total -Population

PrKSavatengs
'+'

PrivateInvestment
DomesticGovernmentBorrowing

Note: The arrows indicate directions of dependency, pointing from the independent variable to the dependent variable of a functional relationship. A plus sign, as from modern GP to per capitn modern GP. indicates that a positive or negative change in the independent variable will cause a corresponding change in tiie dependent variable. A minus sign indicates an inverse relationship, with an increase in one variable being associated with a decrease in the other variable, and conversely.
Fio. 1

Education

FamilyPlanning

TOTAL POPULATION VARIABLES

Oo
o

cc

w

c



39-
1974] REDUCING FERTILITY T O  ACCELERATE DE VE L O P M E N T 353

object o f expenditure by governm ent, converts uneducated labour into m ore  
pro du ctive  educated labourd

T h e  em ploym ent rate am ong the m odern sector’s labour force increases 
w ith  the stock o f cap ita l and decreases w ith the size of the labour force itse lf  
A s tlic  cap ita l stock to labour stock ratio increases, both the em ploym ent rate  
and the capital-to-em ployed labour force ratio  increase. T h u s there is 
sim ultaneous cap ita l w idening and deepening.

T h e  p rivate  savings that add to the m odern econom y’s stock of cap ita l 
com e from  the disposable incom e rem ain ing  in  the sector after governm ent 
taxation . P riv ate  saving is assumed to va ry  positively w ith  such disposable  
incom e and  negative ly  w ith the sector’s population.^ I t  is assumed that the 
governm ent can  borrow  up to one-fourth of private  savings, but at the cost of 
reduced  private  investm ent, so that governm ent borrow ing for non-invest
m ent purposes reduces G .D .P .

The Subsistence Sector
T h e  subsistence sector is p rim itive . C ap ita l accum ulates from  fam ily  

savings an d  is invested  as m ore livestock, new terracing , enlarged irrigation  
ditches, etc. Because cap ita l is associated so d irectly  w ith  each fam ily , it is 
not treated as a separate factor o f production in  the subsistence sector but is 
assum ed to grow p ro p o rtio n a lly  w ith  the subsistence population . T h e re  is 
no inter-sector cap ita l flow. M ore  im portant in  determ in ing subsistence  
output per head is the am ount o f usable ag ricu ltura l land  ava ilab le  per 
capita. Technology' is assumed constant. T h e re  is underem ploym ent but 
no unem ploym ent o f labour in  the sector. O u tp u t increases as a function of 
the subsistence po pulatio n , but less than  pro po rtio nally , regardless of age 
distribution.^

O u t-m ig ratio n  increases as subsistence real incom e per adult falls re lative  
to the per capita w age incom e of the uneducated population  in  the m odern  
econom y. T h e  population  o f the subsistence economy' stead ily  declines 
re lative  to that of the other sector because the cap ita l investm ent and tech
nological im provem ent o f the m odern sector constantly operate to increase its 
uneducated  w'orkers’ earnings. T h is  tendency is fu rther accentuated w hen  
there is a  lessened scarc ity  o f educated re lative ly  to uneducated labo ur in  
the m odern sector because o f h igh educational expenditures.

Residents of the subsistence sector use m oney and suffer from  inflation  as 
do those o f the m odern sector. T h e y  pay taxes. B ut they do not receive  
fam ily  p lan n in g  or m ore than  very  elem entary educational services. .T h e y

 ̂ B y  comparing the vary'ing marginal products of educated and uneducated labour with their 
costs of p roc’uction, ilic apparent rate of return on extra education “  investment ”  can of course be 
calculated.

'  This assumption is less favourable to arguments in favour of fertility reduction than are 
savings functions using chctiges in per capita income as an independent variable.

 ̂ In  this sector it is assumed that no technological innovation occurs, the ratio of capital per 
worker is constant, and that the best land is scarce.
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are  not d irect beneficiaries of d irect productive investm ent by governm ent. 
T h e re  is no savings function  for the subsistence economy.^

The Public Sector
I t  is decisions on allocations w ith in  the governm ent’s budget, am ong  

categories o f disbursem ents and receipts, that shape the p u b lic  sector and  
“  drive ”  the m odel. T h e se  decisions are stipulated by the analyst. I t  is 
through such  decisions that he “ exercises ”  the m odel.

E a c h  o f the eight expenditure categories competes w ith  the other seven  
for funds. H en ce  an increase in  defence expenditures from  a given overall 
budget, even though it  does not affect current G .D .P ., can reduce govern
m ent expenditures for education  and investm ent and hence G .D .P . in  later  
years. G o vernm en t expenditures for d irect productive investm ent or social 
overhead cap ita l increase the cap ita l stock and hence the m odern sector’s 
output.^ Ex p en d itu res on education increase the productiv ity  of the m odern  
sector’s labo ur force and  m ay contribute in d irectly  to sector inm igration . 
H e a lth  expenditures have  no d irect feedback through increased output.^ 
Ex p en d itu res for “ other general a d m in is tra tio n ’’ are a function of G .D .P .  
and  have no f e e d b a c k .T r a n s f e r  paym ents for welfare and for interest on 
the n atio n a l debt— but not for fam ily  p lan n in g  inducem ents— also are w ith 
out feedback.

F a m ily  p lan n in g  outlays, although com paratively  sm all, are treated  
separately  because a m ajo r thrust of the m odel is to estim ate “ payoffs ”  
from  reductions in  fertility . T w o  classes of expenditures are d istinguished: 
one is to p ay  for the su p p ly  o f contraceptive semdees (clin ics, doctors, nurses, 
devices, and  in form ation) w h ile  the other is for incentives (bonuses that com 
pensate effective acceptors). T h e  first expenditures result in  true resource  
costs, but the la tter are transfer paym ents that do not occasion the same 
econom ic loss.^

T h e  size o f the governm ent budget, and hence the share of G .D .P . that 
the governm ent controls, can  affect G .D .P . Increased  taxes reduce the

 ̂ The moders modem-subsistence dichotomy is not an urban-rural dichotomy. The modem 
sector includes urban areas plus those economic activities in rural areas that are “  modem,”  in the 
sense that they use modem technologies, outside capital and management, etc. Thus a foreign 
owned and operated mine or rubber plantation, although in a remote geographic area, is part of the 
modern economy.

 ̂ S .O .C . expenditures need not be considered an equivalent gross investment. A  reduction 
factor rrx^y be applied. Some prestige public works add little to output.

 ̂ Increased health in developing countries depends not only on health expenditures but on rising 
standards of living reflected partly in better nutrition. The expected outcome is increased effective
ness of employed labour, reduced mortality rates, and possibly increased fertility. However, as 
these are tenuous interactions, they have not been explicitly incorporated.

* Some have argued that such expenditures should be a function of both G .D .P . and population.
 ̂ This distinction between resource costs and transfer pa\Tncnts may seem unimportant to a 

director of an ofdcial fam ily planning programme or to a minister of finance who must find the 
funds. M oney is money to them. However, from the viewpoint of a national planning commis
sion, this distinction is important.
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disposable incom e from  w h ich  the m odern p rivate  sector saves to invest. 
H en ce  large governm ent expenditures for defence can  reduce G .D .P . I t  is 
assumed that the governm ent borrows up to one-fourth o f private  savings, to 
the extent necessary after a llow ing  for tax receipts, and that any rem ain ing  
deficit is covered by new  m oney creation. T h e  resultant inflation is in  pro
portion to the increase in the stock of m oney re lative  to rea l output increases. 
T h is  serves to ration  a ll excess dem and to the sam e degree (except for funds 
and resources used to meet prc-spccified fam ily  p lan n in g  and  education per
form ance goals).

Some Special Features
O n e  feature o f the T E M P O  I I  m odel is that, h av ing  a tim e horizon  of 

30 years or so, it is supp ly-constrained . T h e  output is lim ited  by the state 
of art an d  the a v a ila b ility  o f productive  factors, w ith  labo ur em ploym ent 
rates in  the m odern sector depending p artly  upon the cap ita l to labo ur ratio. 
T h is  contrasts w ith  m an y  shorter-run  m acro-econom ic m odels, often applied  
to industria lised  countries, in  w h ich  an increase in  governm ent spending  
induces increased em ploym ent an d  output. In  the present m odel the effect 
of increased governm ent spending is cu rren tly  to reduce p rivate  consum ption  
and p rivate  investment.^

T h e  present m odel, a lthough it has no exp lic it foreign sector, is not 
necessarily a closed econom y m odel. I f  the country  has an  “  im port ” 
cu rrent account, it is p resu m ab ly  rece iv ing  net resources, e ither from  private  
or p u b lic  sources abroad . E x te rn a l p rivate  len d in g  and investm ent can  be 
han d led  through an  exogenous increase in  the cap ita l stock. O ffic ia l exter
n a l assistance can  be treated as a supplem ent to G .D .P . w ith  an  exogenous 
determ ination  as to the proportions that becom e a net increase in  dom estic 
consum ption  or investm ent. T h e  m odel does not subsum e that local co n
sum ption excludes im ports or that lo ca l production  excludes exports. T h e  
production  equations relate  to G .D .P . and  not G .N .P . B ut i f  G .D .P .

• exceeds G .N .P .,  possib ly because o f debt service on form er borrow ings from  
abroad, th is w ill be reflected in  a  m ore active  or less passive cu rrent account 
(w hich  in  tu rn  can be inco rpo rated  as exp lained  above).

A  n u m b er of p ro bab le  but u n certa in  feedbacks have been om itted. T h e  
possible but inco rpo rated  im p act o f health  expenditures on labour pro
d u ctiv ity  an d  m o rta lity  rates has been m entioned ; so has the influence of 
im proved n u tritio n . A no th er omission is increased fem ale em ploym ent'in  
the m odern sector because of reduced fertility . S t ill another is reduced  
fertility  associated w ith  increased fem ale education. In clu sio n  of these last 
two interactions w'ould o f course strengthen the p o licy  im p licatio n  of the 
m odel, n am ely  tliat reduced  fertility' increases output per head. As it is, the

' However, iocreasod govcrnniciu expenditures for education or investment increase productivity, 
employment’ and output in subsequent years.
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com putations of the m odel perm it an a fortiori argum ent, for the econom ic  
benefits of reducing  births w ould  be even greater otherwise.

F a m ily  p lan n in g  is show n by T E M P O  I I  to result basically  in  m uch the 
sam e total output produced w ith  a sm alle r total population. Pollution and  
the use of exhaustib le resources depend upon total output m ore than on 
population size. A cco rd in g ly , for the “ environm entalists,”  it should be 
stressed that fertility  reduction  provides a h igher real incom e per in d iv idu al 
w ithout increased po llution or the increased use of exhaustible resources.

I V .  A p p l i c a t i o n  o f  M o d e l

U se of the m odel can best be understood through its app lication  to a 
hypothetical less-developed country again  called  D evelopa.

D eve lo p a’s output per head is in itia lly  S250 a year, a little  low er than some 
L a t in  A m e rican  countries and a little  h igher than  some A sian  and A frican  
countries. A t  the outset, 6 0 %  of the population  resides in  the subsistence 
sector, 4 0 %  in  the m odern. M ig ratio n  from  subsistence to m odern sector 
in  the 1975 base year is 1-5%  of the form er’s population . In it ia l crude birth  
and death rates are respectively 4-4 and  T 6 %  a year, giving a 2 -8%  annual 
population  grow th (or a doubling  o f popu lation  in  25 years i f  sustained). 
In it ia l popu lation  is 10 m illio n : that no developing nation m ay have this 
exact popu lation  is un im po rtant, because it is the econom ic and social 
im portance o f a country relative to its popu lation  size that m atters.

T a b le  I I  lists in  detail, both by sector and in toto, m any other in itia l con
ditions for 1975. T h is  detail is subd ivided  into dem ographic, econom ic, and  
governm ent categories. F o r  exam ple, in it ia lly  the ch ild ren  to work-age 
population  ratio  is 0-81, the inflation  rate is 8 -5 % , and hospital beds per 
100,000 population  are 19-5.

T h e  first em p irica l task in  the case o f a specific country app lication  is to 
estimate a considerable n u m b er of statistica l inputs. O bvious ones are age 
specific fe rtility  and  m o rta lity  rates by sex for each year of the period  
analysed. A m o n g  the m ore im p o rtan t econom ic param eters to be esti
m ated, som etim es from  shares of productive  factors in  G .D .P .,  are the output 
elasticity of cap ita l (here assum ed to be 0-35), o f educated labo ur (O-SO), of 
uneducated lab o u r (0-25) in  the m odern sector.^ T h e  annual im provem ent 
in  the state of arts in  this section is assum ed to be 0-01. A m ong the three 
rrtost im portant functions req u irin g  p aram eter estim ation are those that 
relate absolute disposable incom e and population  size to private savings, 
subsistence real incom e and m odern uneducated  an n ua l earnings to in ter
sector m igration, and labo ur force and cap ita l to em ploym ent in  the m odern  
sector. Som etim es these functions can  be based on better-know n relations 
in  “ sim ilar ”  countries. (These  functions and certain  other basic equations 
arc described in  the A p p e n d ix .)

 ̂ These yield initial marginal products of 24*5%, $3^790 and S617, respectively.
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T h e  cru c ia l p o licy  assum ptions that the m odel’s user m ust m ake refer 
to D eve lo p a ’s governm ent budget. T h e  user m ust stipulate governm ent 
expenditures ye ar by year, as percentages o f G .D .P . accord ing  to the 
present com puter program m e, for health , social overhead cap ita l, d irect 
investm ent, w elfare transfers, defence, etc.^ T h e  user m ust also describe  
how these governm ent expenditures arc to be financed ; that is, he m ust

T a b l e  I

Devdopa budget projections as a percentage of gross domestic product “

Expenditures and Revenues.** 1975 1985 1995 2005

Education *̂ . . . . 4-0 5-8 7-1 8-3
Transfers . . . . . 1-9 2-3 2-6 2-8
Health  . . . . . 1-0 1-1 1-3 1-4
Social Overhead Capital 2-9 2-9 2-9 2-9
Direct Investment 1-9 2-3 2-6 2-8
Defence . . . . . 1-9 1-9 1-9 1-9
General . . . . . 4-9 4-9 4-9 4-9

Total Expenditures 18-6 21-1 23-1 24-9
Total Revenues 16-5 18-7 20-4 21-4

Deficit . . . . . 2-1 2-4 2-7 3-5

Notes;
® In  the initia l reference projection, it is assumed that the government 

has no fam ily planning programme.
 ̂ Parts do not sum to totals due to rounding.
 ̂ Education expenditures are not directly stipulated as a percentage of 

G .D .P . in advance but are determined by the assumed attainment of 
previously stipulated enrolment ratios for primary, sccondar>', tertiary, and 
professional schools.

Taxes plus borrowing from domestic and foreign sources.

determ ine the changing  t coefficient in  the tax receipts equation  (see A p p e n 
d ix ), the extent o f borrow ing from  private  savings each year, the probable  
am ount o f foreign assistance received,^ and hence the am ount of m oney  
creation  (w ith  its attendant inflation) for each year. In  p ractice , given  
projected expenditures and receipts, he m ay seek to lim it  inflation  to a 
“  to lerable  ”  rate . T o  ensure that related deficits after borro^ving do not 
exceed w h a t is “  to lerab le ,”  he m ust over tim e increase tax receipts as a 
percentage of G .D .P .,  because social aspirations for education and welfare  
are increasing  the costs of these program m es in G .D .P . terms.

In  this exam ple, using the expenditures over time denoted by T a b le  I ,

 ̂ T ab ic  I  gives these stipulations for the example described below. An option for education 
(used here) is to stipulate school enrolments as a ratio of school age children (instead of stipulating 
expenditure's relative to G .D .P .). Sim ilarly, family planning expenditures may be in terms of the 
percentages oi eligible ^vomcn (age 15 to 49 years) or their spouses that it is planned to have as 
regular acceptors. “  Transfers ”  does not include financial inducements to practise (accept) 
tamily planning, but interest on national debt, pensions, etc.

 ̂ I t  is assumed lierc th.at foreign assi.st.ance declines slowly over 30 years from 0-5 to 0-3 of one 
per cent of G .D .P .
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T a b l e  II
Developa demographic, economic, and government programme variables, 1975 

to 2005 {with and without family planning)

Year.

Variables. 1975
(Both

Projections.)

2005
(No. F .P .)

2005
(W ith  F .P .)

1999
(No. F .P .)

Demographic
Population (millions) . . . . 10-0 23-2 19-5 19-G

Age 0-14 . . . . . . 4-3 10-0 6-9 8-5
Age 15-64 . . . . . . 5-4 12-4 11-8 10-4
Age 65+ . 0-3 0-8 0-8 0-6
Modern sector . . . . . 4-0 15-5 12-0 12-2
Subsistence sector . . . . 5-0 7-7 7-5 7-4

Total births (thousands) . . . . 444 950 624 819
Crude birth rate ( % )  . . . . 4-4 4-1 3-2 4-2
Crude death rate ( % )  . . . . 1-6 1-3 1-3 1-4
Gross reproduction rate, modern ( % ) 2-90 2-64 1-32 2-69
Gross reproduction rate, subsistence ( % ) 3-12 3-12 3-12 3-12
M odem  Sector In-migration (thousands) 90-0 156-7 170-1 141-2
M igration to subsistence population ratio ( % ) 1-5 2-1 2-3 1-9
Children to work-age population ratio ( % ) . 81-0 80-6 58-8 81-2
Total dependency ratio ( % ) 86-9 86-8 bo-!3 87-3
Labour force, modem (rnillions) 1-47 5-79 5-50 4-51
Population growth rate ( % ) 2-8 2-8 1-9 2-8

Economic ®
G.XO.V. per capita t%) . . . . 250 460 530 396

M odern sector . . . . . 312 588 732 513
Subsistence sector . . . . 208 204 205 205

G .D .P . (S b il l io n s ) ......................................... 2-50 10-67 10-30 7-75
M odem  sector . . . . . 1-25 9-10 8-78 6-23
Subsistence sector . . . . 1-25 1-57 1-53 1-52

Gross investment (S millions) 317 1,476 1,436 1,052
Gross investment to G .D .P . ratio ( % ) 130 14-0 14-0 14-0
Capital per worker, modem (S) 2,948 3,993 4,148 3,725
Capital per capita (S ) . . . . 357 873 1,027 714
Return  on capital ( % )  . . . . 24-5 18-5 18-1 18-7
M arg inal product, modem educated (S) 3,790 2,130 2,291 2,301
M arg inal product, modern uneducated ( S ) . 617 749 743 672
Unemployment rate, modem uneducated ( % ) 20-0 15-4 15-0 16-3
Annual inflation ( % )  . . . . 8-5 14-5 11-3 12-5
Cumulative general price index (1975 =  100) 100 1,054 1,632 949
G .D .P . growth rate ( % )  . . . . 4-2 5-5 5*0 5-4
G .D .P . per capita growth rate ( % ) 1-3 2-6 3-0 2-4

Government Programmes ®
Go\ ernment expenditures to G .D .P . ratio C^o) 18-6 25-0 24-0 24-0
Education e.xpenditures (S rm'Uions) . 100 884 772 589
Prim ary enrolment rate ( % ) 45-4 90-7 90-5 " si-g*
Secondary enrolment rate ( % )  . 23-4 46-7 " 46-4'’ 42-1'’
H ealth  expenditures (S millions) 24 151 148 103
Hospital beds per 100,000 population 19-5 . 52-3 60-7 +2-3
S.O.O. per capita {$). . . . . 7-30 13-20 14-40 11-40
Educated labour force, modern (thousands) 
Uneducated labour force to total labour

208 1,582 1,420 1,064

force ratio, modern ( % )  • 
F .P . expenditures (S millions) .

86-0 73-0 74-0 76-0
-- ■- 9-1-7 —

Notes: A ll dollar amounts arc given in base year 1975 prices.
 ̂ Enrolment rates arc stipulated goals.
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projections were m ade for 30 years (or n o m ina lly  from  1975 to 2005) d In  
the reference pro jection there are no governm ent expenditures for fam ily  
p lan n in g  program m es. T h e  m ain  outputs for this run  appear in  T a b le  I I ,  
for the years 1999 and  2005. T h ese  are later com pared w ith  w hat happens 
by 2005 w ith  p u b lic ly  financed fam ily  p lan n in g  (F .P .) .  T h e  com parison of 
1999 w ithout F .P . an d  2005 w ith  F .P . are o f interest because the total 
population is alm ost the sam e in  both cases.

T h e  outputs o f the “  No F .P .”  reference case are described o n ly  briefly  
here because the rea l interest is in  com paring  it w ith  the “ F .P .”  run . T h e  
pro jection shows substantia l grow th an d  developm ent for D evelo pa over the  
30 years. T h is  is due p r im a rily  to a steady advance in  technology, a rap id  
grow th in  educated w orkers, and  an  increasing  share o f econom ic activ ity  
in  the m odern  sector. G ross an n u a l investm ent increases alm ost five-fold. 
G o vernm ent expenditures increase from  1 9 %  to 2 5 %  o f G .D .P .^  T h e  
population  is grow ing rap id ly  too, at 2 -8%  a year. T herefo re , although
G .D .P . increases 3 3 0 %  b y  2005 (in  1975 prices), G .D .P . per capita increases 
only 8 5 % .

V .  D e v e l o p m e n t  P r o j e c t i o n s  W i t h  F a n u l y  P l a n n i n g

A  m ajo r purpose o f the m odel is o f course to pro ject the consequences for 
econom ic developm ent— in  its various dim ensions— of d ivertin g  a sm all frac
tion o f governm ent funds from  trad itio n a l activities to officia lly  supported  
program m es of fam ily  p lan n in g . In  this case the analyst stipulates a propor
tion o f w om en aged 15—49 (or their spouses) in  the m odem  sector that he can  
reasonably expect and w ant to be v o lu n tarily  p ractising  some type o f effective  
birth  control in  each o f the next 30 years. H av in g  m ade this stipu lation  the 
governm ent analyst estim ates w hat w ill be the p u b lic  cost, both in  term s of  
supp ly  (devices, c lin ics, etc.) and  in  term s o f dem and creation  (advertising, 
inducem ents, etc.). H e  m ust then decide from  w h ich  other governm ent 
program m es he w ill d ivert funds so that total governm ent expenditures are  
unchanged.

H ere  it is supposed that the fam ily  p lan n in g  acceptance rate  goal is 5 0 %  
of elig ib le w om en aged 14-49 (or th e ir spouse) by 1999. T h e  assum ed cost 
to the governm ent for supplying devices and in form ation  is S20 per acceptor 
a year (w h ich  is h ig h ). I t  is supposed that acceptance rates beyond 15%  
w ill not be achieved  ■udthout various kinds o f fin ancia l com pensations, such  
as bonuses for w om en ŝ'ho rem ain  non-pregnant, paym ents to m en for 
%’ascctom ies, subsidies to co m m ercia l distributors o f contraceptive p ills and  
condom s, etc.^ T h e  cost of creating  acceptor dem and in  such w ays is 
supposed to increase lin early  from  $0 at 15%  to $40 per acceptor-year at

 ̂ A  complete run on an IB N Í 3G0-65 takes approximately 1 minute and costs about $15.
 ̂ 7"his is partly because government has set school enrolment goals of 9 0 %  for elementar)' 

school children, a doubling since 1975, and the school age population is increasing rapidly.
 ̂ See “  Offering Bonuses for Reduced Fertility ,”  Stephen Enkc and Br>'an H ickman, Journal 

of Biosocial í ’nVníTf, Ju ly  1973.
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5 0 %  acceptance.^ S u ch  a m assive program m e to reduce fertility would by  
2005 absorb 0 -5 %  of D cve lo p a ’s output and 4-5%  of its governm ent budget. 
T h e  n u m b er of acceptors is by then 1-58 m illion  and 278 thousand births arc  
prevented that year. T h e  budget cost is S94-7 m illions and the resource cost 
is S44-2 billion.^

In  the fam ily  p lan n in g  projection, com pared w ith the reference projection  
(w ithout fam ily  p lan n in g ), it is assumed that the an n ually  increasing  cost of 
the supp ly  o f fam ily  p lan n in g  services and of increasing the dem and for them  
through inducem ents is funded by draw ing proportionately on a ll other 
governm ent program m es (health , defence, etc.) except education (for w h ich  
enrolm ent goals are stipu lated).

T a b le  I I  ind icates the results of this increasing governm ent program m e  
to reduce fertility  through two com parisons. T h e  first is the “ 2005 (w ith
F .P .)  ” and “ 2005 (N o F .P .)  ” com parison. T h e  second is a com parison at 
the sam e p o pu latio n  level of approxim ately  19-5 m illion , achieved either by 
1999 w ith ou t such a program m e or not until 2005 w ith a governm ent co ntra
ceptive program m e.^

In  the 2005 com parison, the m ain  dem ographic results include a gross 
reproduction  rate that is h a lf  as large by then w ith governm ent contraceptive  
program m es, w ith  a rate of 1-32 instead of 2-64 in  the m odern sector. T h e  
population  grow th rate is T 9 %  instead of 2-8%  a year. T h e  age d istrib u 
tion has becom e older so that the total dependency rate is 65 instead of 8 7 % .

T h e  m a in  econom ic com parisons include a G .D .P . per capita o f S530 a 
ye ar instead  o f $460 w ithout governm ent program m es of fam ily  p lanning. 
T h is  difference is due to the difference in population (19-5 instead o f 23-2 
m illio n ) outsveighing the sm all d ificrenccs in  G .D .P . ($10.30 b illion w ith  
and  $10.67 b illio n  w ith ou t governm ent program m es). T h is  sm all difference  
in  G .D .P . is due to the offsetting effects of a greater cap ital to w orker ratio  
($4,148 instead  of $3,993) and a sm aller labour force (5-50 m illion  instead  
of 5-79 m illio n ) in  the m odern sector.

T h e  m a in  “ social ” com parison involves education and health  services. 
School enro lm ent rates are necessarily the same because they are so stipulated  
for these run s, but educational expenditures are $772 instead of $884  
m illio n , because there arc fewer ch ild ren  of school age; it is largely for this 
reason that the inflation rate is 11-3%  instead of 14-5%  a year. H ea lth  
expenditures are slightly  less also ($148 m illion instead of $151 m illio n ), 
but h igher on a per capita basis; the supply of hospital beds and an c illa ry

 ̂ This S40 includes financial compensation (a transfer payment) and administration cost (a 
resource cost). Administration cost is presumed to be one quarter of the compensation costs. 
Thus by 2005 the demand-creating cost per acceptor year is S32 of tramfer payment and $8 of real 
resource cost.

'  Realistically, the supply schedule of acceptors (rclati\’e to eligible ^̂ •omcn and spousc.s) might 
be assumed to shift rightwards over time, in which case estimates of cost under present conditions 
may ovei-staie costs in later decades.

' Even in the “  No F .P .”  case there is an exogenous reduction in fertility of over the 30
years attributable to private organisations and personal decisions uninfluenced by government.
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services is also better (60-7 instead of 52-3 per 100,000 population). Social 
overhead cap ital per person is also higher ($14.40 instead o fS 1 3 .2 0 ).

T h e  com parison o f “ 1999 (No F .P .)  ” and “ 2005 (W ith  F .P .)  ” is in 
cluded in  T a b le  I I  because governm ent leaders in  m an y  developing nations 
seem to aspire to larger populations for th e ir countries.^ H ow ever, a.ssuming 
that larger populations are eventually  needed by such  countries, it is still 
m ore econom ical to attain  a given population  increase la ter rather than  
sooner. O n e  reason is that this provides m ore tim e for techn ica l advances 
to be incorporated in  production and for an n ua l investm ent to increase the 
cap ita l to population ratio.

V I .  S i g n i f i c a n c e  o f  M o d e l s

It  is difficult to dem onstrate the app aren t sign ificance for developm ent 
of reductions in fertility, and of program m es to reduce fertility  m ore rap id ly , 
on the basis of com paring  only two sim ulated  projections. A lth ou gh those 
that ha\'e been responsible for evolving these m odels have had the benefit of 
m aking dozens o f runs w ith  vary in g  param eters, these cannot be presented  
in  detail here. T h e  case presented here htis been selected because it probab ly  
understates the argument.^

Nevertheless, certain  conclusions do emerge, and are w'orth m entioning. 
F irs t , there is a lw ays a substantial increase in  output per capita over several 
decades if  one assumes im provem ents in  the state o f  art and in  cap ita l a ccu 
m ulation  relative to work-age p o p u latio n : a ll this occurs w ith  or w ithout 
governm ent program m es to reduce fertility . Second, reductions in  fertility  
im prove output to population  ratios m ore ra p id ly ; this im provem ent is by  
under one-fifth for different population sizes in  2005 or by over o n e-half for a 
19-6 m illio n  population  achieved in  either 2005 (w ith  fam ily  p lanning) or 
1999 (w ithout fam ily  p lan n in g ). T h ird , G .D .P . projections are very  in 
sensitive to w hether or not there are m assive governm ent program m es of 
fam ily p lanning , the rea l difference being that there are fewer people to 
share -what is approxim ately  the sam e G .D .P . w hen  there are substantial 
fertility  reductions.^

 ̂ A  frequently mentioned reason is the supposed need to populate and develop now “  empty ”  
regions in their nations. It  can be shown however that a policy of developing such “  empty ”  
lands more rapidly than otherwise, through continued high fertility, can be most costly in terms of 
per capita income. Extra people can develop little without extra capital and there are other more 
productive uses for new investment. Moreover, many “  empty ”  lands are covered by dense jungle 
that is costly to clear, even to construct nccessaiy infrastmcturc. .A useful analysis of thisdssuc is 
contained in a forthcoming T E M P O  publication by Dr. NVilliam E . M cFarland .

‘ The influence of population on saving is not strongly represented in these two runs for in
stance. The cost per acceptor of supplying contraceptives is probably high. Also there arc 
omitted “  feedbacks ”  between fertility and female employment) as already mentioned.

 ̂ Leaders of some developing nations seem to fear that government programmes to reduce 
feriilily  w ill result in their nations being less strong economically and m ilitarily. Both kinds of 
strength tend to depend more on G .D .P . size than population size however. Moreover, as between 
t \̂'0 countries \eith tiu-. same G .D .P ., the one with higher living standards \vill probably be able 
better to acquire, maintain, and operate more sophisticated kinds of m ilitary equipment.
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T h e  r e a l  s i g n i f i c a n c e  o f  d e m o g r a p h i c - e c o n o m i c  m o d e l s  s u c h  a s  T E M P O  

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

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

b y  t h e  u s u a l  f i v e  y e a r  p l a n .  W h e n  p l a n n e r s  h a v e  l o n g e r  t i m e  h o r i z o n s  t h e y  

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

d e v e l o p m e n t .  A  I ' e r t i l i t y  r a t e  t h a t  m a y  b e  a  d a t u m  f o r  a  f i v e  y e a r  p l a n  c a n  

b e c o m e  a  p o l i c y  v a r i a b l e  f o r  a  3 0  y e a r  p r o j e c t i o n .  D e l a y i n g  b i r t h s  t h r o u g h  

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

m e n t  t o  t h e i r  d e l a y i n g  d e a t h s .  I t  b e c o m e s  a p p a r e n t  t h a t  w h a t  m a t t e r s  f o r  

h u m a n  w e l f a r e  i s  n o t  a b s o l u t e  n u m b e r s  o f  c h i l d r e n  i n  s c h o o l  o r  b e d s  i n  

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

p o p u l a t i o n  r e s p e c t i v e l y .  G o v e r n m e n t  p l a n n e r s  c a n  b e t t e r  u n d e r s t a n d  

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

t o  m a x i m i s e  G . D . P .  i n c r e m e n t s  b u t  a l s o  t o  s l o w  d o w n  i n c r e m e n t s  i n  t h e  

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

Stephen Enke
W a s k i n g l o n  D . C .

D a t e  o f  r e c e i p t  a f f i n a l  t y p e s c r i p t :  N o v e m b e r  1 9 7 3 .

A p p e n d i x

P a r t i a l  T e c h n i c a l  D e s c r i p t i o n  o f  M o d e l

A  c o m p l e t e  t e c h n i c a l  d e s c r i p t i o n  o f  T E M P O  I I  i s  c o n t a i n e d  i n  “  D e s c r i p t i o n  

o f  t h e  T E M P O  I I  B u d g e t  A l l o c a t i o n  a n d  H u m a n  R e s o u r c e s  M o d e l , ”  A p r i l  

1 9 7 3 . ^  A  p a r t i a l  d e s c r i p t i o n ,  r e l a t i n g  o n l y  t o  s o m e  o f  t h e  e q u a t i o n s  o f  m o r e  

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

i n  t h e s e  e q u a t i o n s  a r e  l i s t e d  a t  t h e  e n d .

P r o d u c t i o n

S u b s i s t e n c e  S e c to r .  G r o s s  p r o d u c t  i n  t h e  s u b s i s t e n c e  s e c t o r ,  G P S .  d e p e n d s  o n l y  o n  

t h e  s i z e  o f  t h e  s u b s i s t e n c e  p o p u l a t i o n  P S .  P r o d u c t i o n  i s  m a d e  d e p e n d e n t  o n  t o t a l  

p o p u l a t i o n  b e c a u s e  o f  t h e  a m b i g u i t y  o f  t h e  c o n v e n t i o n a l  l a b o u r  f o r c e / n o n - l a b o u r  

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

G P S  =  AT . [ P d ' i T  -  ! ) ] > ’

A n  i n c r e a s e  i n  p o p u l a t i o n  o f  1 %  r e s u l t s  i n  a n  i n c r e a s e  i n  o u t p u t  o f  y  p e r  c e n t .  

S i n c e  t h e  s u b s i s t e n c e  p o p u l a t i o n  i s  w o r k i n g  w i t h  l i t t l e  c a p i t a l  a n d  a  f i . x e d  q u a n t i t y  

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

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

M o d e r n  S e c to r .  G r o s s  p r o d u c t  i n  t h e  m o d e r n  s e c t o r ,  G P M .  i s  g i v e n  b y  a  C o b b -  

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

s t o c k ,  a n d  t% v o  t y p e s  o f  l a b o u r ,  i . e . .

G P M  = =  c  . ( 1  +  q f  . [ K i r  -  1 ) ] “  . [ X E { T  ~  1 ) ] ”  . [ X U i T  ^  1 ) ] > "

 ̂3'hc '.u'.thors arc Dr. Wilii.un It. Mcl'arl.md. Dr. Jainc.s E. ItcMiuat, and Mr. Ricliard .\. ItnuN p.. d'liu ciocnir.cnt is awidablc on T'cqiicst to TE.MPO. V77-l-rtii St. 7s.\\7. W.istiin.gton, D.Ci. 2000.7, U.S.A.
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T h e  p a r a m e t e r  q  m e a s u r e s  t e c h n o l o g i c a l  p r o g r e s s ,  o r  t h e  e x t e n t  t o  w h i c h  i m p r o v e 

m e n t s  i n  t e c h n i q u e  a n d  o r g a n i s a t i o n  p e r m i t  m o r e  o u t p u t  t o  b e  o b t a i n e d  f r o m  

g i v e n  i n p u t s .  K  i s  t h e  s t o c k  o f  c a p i t a l  m e a s u r e d  i n  b a s e  y e a r  p r i c e s ,  N E  i s  

e m p l o y e d  e d u c a t e d  l a b o u r ,  a n d  N U  i s  e m p l o y e d  u n e d u c a t e d  l a b o u r .  T h e  e x p o 

n e n t s  u ,  V, a n d  w  a r e  o u t p u t  e l a s t i c i t i e s .  G r o s s  p r o d u c t  i s  t h e  s u m  o f  t h e  g r o s s  

p r o d u c t s  o f  t h e  t w o  s e c t o r s :

G P  =  G P M  +  G P S

D i s p o s a b l e  I n c o m e  a n d  C o i u u m p l i o n

P r e l i m i n a r y  c o n s u m p t i o n  C ’ i s  a  f u n c t i o n  o f  d i s p o s a b l e  i n c o m e  D I ” a n d  

p o p u l a t i o n .  P r e l i m i n a r y  d i s p o s a b l e  i n c o m e  is  g r o s s  p r o d u c t  l e s s  t a x e s  T A X  p l u s  

t o t a l  t r a n s f e r  p a y m e n t s  T R F P " .  ( T o t a l  t r a n s f e r  p a y m e n t s  a r e  t h e  s u m  o f  g e n e r a l  

t r a n s f e r s ,  s u c h  a s  d i r e c t  w e l f a r e  p a y m e n t s ,  a n d  f a m i l y  p l a n n i n g  i n c e n t i v e  p a y 

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

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

i n c o m e  a n d  t h e  g r o s s  e a r n i n g s  ( i n c l u d i n g  d e p r e c i a t i o n  b u t  n e t  o f  t a x e s )  o f  p r i v a t e  

b u s i n e s s e s .  A l g e b r a i c a l l y ,

D P ” =  G P  -  T A X  +  T R F P ” 

C ” =  c ( I )  . D I ”  - ¡ -  S  . P

w h e r e

c ( 2 ) DljP 0  ^  c { 3 )  ^  1

a n d  ( Z ) / / P ) ( 0 )  i s  t h e  i n i t i a l  v a l u e  o f  p e r  c a p i t a  d i s p o s a b l e  i n c o m e .

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

{ i . e . ,  C j D l ) .  T h e  i n d e . x  n u m b e r  f o r  p e r  c a p i ta  i n c o m e  m o d i f i e s  t h e  e f f e c t  o f  p o p u l a 

t i o n  g r o w t h  b y  i n t r o d u c i n g  a n  u p w a r d  s h i f t  o f  t h e  c o n s u m p t i o n  r a t e  a s  p e r  c a p i t a  

i n c o m e  i n c r e a s e s .  N o t e  t h a t  i f  c ( 3 )  h a s  a  v a l u e  o f  z e r o ,  t o t a l  c o n s u m p t i o n  b e 

c o m e s  a  l i n e a r  f u n c t i o n  o f  d i s p o s a b l e  i n c o m e  a n d  p o p u l a t i o n .  I f  c ( 3 )  h a s  a  v a l u e  

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

b e c o m e s  p r o p o r t i o n a l  t o  d i s p o s a b l e  i n c o m e .

A s  n o t e d  a b o v e ,  “  r e a l  ”  c o n s u m p t i o n  w i l l  g e n e r a l l y  b e  s o m e  f r a c t i o n  o f  p r e 

l i m i n a r y  c o n s u m p t i o n ,  o r  C “  =  a d j  . C ”.

P r i v a t e  S a v i n g s ,  I n v e s t m e n t ,  a n d  the  C a p i t a l  S l o c k

P r e l i m i n a r y  p r i v a t e  s a v i n g s  S ” i s  e q u a l  t o  p r e l i m i n a r y  d i s p o s a b l e  i n c o m e  m i n u s  

p r e l i m i n a r y  c o n s u m p t i o n .  P r e l i m i n a r y  i n v e s t m e n t  b y  t h e  p r i v a t e  s e c t o r  P I N V ” 

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

l i o r r o w i n g  D O R ” '. '*

S ” --= D l ” —  C ”

a n d  P I N V ” —  S ” —  B O R ”

. A g . a i n ,  “  r e a l  ”  p r i v a t e  i n v e s t m e n t  P I X V ” i s  s o m e  f r a c t i o n  o f  p r e l i m i n a r y  p r i -  

\ - a l e  i m ' e s t n u ' n l ; P I W ” --- a d j  . P I N i ' ”.

T l t e  c a p i t a l  s t o c k  K  a t  l i m e  7 ' is  t h e  p r e v i o u s  p e r i o d ’ s c a p i t a l  s t o c k  le s s  d e p r e c i a 

t i o n ,  i . e . ,  ( 1 - 0  —  d )  . K { T  —  1 ) ,  p l u s  r e a l  p r i w i t c  i n v e s t m e n t  f V A ' I ' a n d  i n c r e m e n t s
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r e s u l t i n g  f r o m  d i r e c t  g o v e r n m e n t  i n v e s t m e n t  D G I “ a n d  g o v e r n m e n t  i n v e s t m e n t  i n  

s o c i a l  o v e r h e a d  c a p i t a l  S O C “.

K  =  [ \ - Q  ~  d )  . K { T  -~  \ )  + f { \ )  . D G I “ + / ( 2 )  . S O C “ +  P I N V “

C a p i t a l  s t o c k  i s  m e a s u r e d  i n  c o n s t a n t  b a s e  y e a r  p r i c e s .  T h e  c o e f f i c i e n t s  f ( \ )  a n d  

f \ 2 )  a r c  a p p l i e d  t o  G D I “ a n d  S O C “ t o  a d j u s t  f o r  e x p e n d i t u r e s  i n  t h e s e  a r e a s  t h a t  d o  

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

E m p l o y e d  L a b o u r  F o r c e  i n  th e  M o d e r n  S e c to r

E m p l o y e d  e d u c a t e d  l a b o u r  N E  i s  a s s u m e d  t o  b e  a  c o n s t a n t  f r a c t i o n  ne  o f  t h e  

e d u c a t e d  l a b o u r  f o r c e  L F E \

N E  =  ne  . L E E

E m p l o y e d  u n e d u c a t e d  l a b o u r  N U  a t  t i m e  T  i s  s o m e  f r a c t i o n  o f  t h e  a d j u s t e d  

u n e d u c a t e d  l a b o u r  f o r c e  L F U A .  T h i s  f r a c t i o n  i n c r e a s e s  a s  t h e  c a p i t a l - l a b o u r  

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

k i V ) .

N U k { \ ) \{2) ' L F U { T 1 ) 

_ K { T
L F U A

T h e  s e c o n d  p a r a m e t e r ,  k { 2 ) ,  i s  c h o s e n  s o  a s  t o  o b t a i n  t h e  a p p r o p r i a t e  i n i t i a l  

r a t e  o f  e m p l o y m e n t .

T h e  e m p l o y m e n t  f u n c t i o n  i s  b a s e d  o n  t h e  a s s u m p t i o n  t h a t  u n e m p l o y m e n t  

r e s u l t s  p r i m a r i l y  f r o m  a  g r o w t h  o f  t h e  l a b o u r  f o r c e  t o o  r a p i d  t o  b e  u t i l i s e d  ( o r  

“  a b s o r b e d  ” )  b y  t h e  a v a i l a b l e  s t o c k  o f  c a p i t a l ,  i . e . ,  a l l  u n e m p l o y m e n t  i s  s t r u c t u r a l .  

A  m o r e  r a p i d  g r o w t h  o f  c a p i t a l  r e l a t i v e  t o  t h e  g r o w t h  o f  l a b o u r  t h e r e f o r e  r e s u l t s  i n  

a  h i g h e r  r a t e  o f  e m p l o y m e n t .

A l i g r a t i o n

M i g r a t i o n  f r o m  t h e  s u b s i s t e n c e  s e c t o r  t o  t h e  m o d e r n  s e c t o r  i s  a s s u m e d  t o  

d e p e n d  o n  t h e  r a t i o  o f  p e r  c a p i t a  w a g e  i n c o m e  o f  t h e  u n e d u c a t e d  m o d e r n  p o p u l a t i o n  

Xo p e r  c a p i t a  i n c o m e  o f  t h e  s u b s i s t e n c e  p o p u l a t i o n .  S p e c i f i c a l l y ,  t o t a l  n e t  m i g r a t i o n  

M I G  i s

M I G  =  m ( l )  . . P S

w h e r e

w  . G P M { T  -  1 )  , G P S { T  -  1 )
R

P M U { T  -  1 ) P S { T  ~  1 )

T h e  u n e d u c a t e d  m o d e r n  p o p u l a t i o n  P M U  i s  a s s u m e d  t o  r e c e i v e  a s  w a g e  i n c o m e  a  

s h a r e  o f  t h e  m o d e r n  g r o s s  p r o d u c t  G P M  e q u a l  t o  xu, t h e  o u t p u t  e l a s t i c i t y  o f  u n -  

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

T h e  p a r a m e t e r  m { 2 )  m e a s u r e s  t h e  s e n s i t i v i t y  o f  t h e  s u b s i s t e n c e  p o p u l a t i o n  t o  

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

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

i m p e r f e c t  i n f o r m a t i o n  a n d  j t e r c e p t i o n s .  B y  s e t t i n g  m { 2 )  e q u a l  t o  z e r o ,  n e t  m i g r a 

t i o n  b e c o m e s  a  c o n s t a n t  p r o p o r t i o n  o f  t h e  s u b s i s t e n c e  p o p u l a t i o n — i . e . .  m i g r a t i o n  

b e c o m e s  t o t a l l y  i n s e n s i t i v e  t o  t h e  i n c o m e  r a t i o .  T h e  o t h e r  p a r a m e t e r ,  t i i ( l ) ,  i s  

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



H o  i.

T h e  a g e - s e x  c o m p o s i t i o n  o f  t h e  m i g r a n t s  i s  d e t e r m i n e d  b y  a  s e t  o f  e x o g e n o u s l y  

s p e c i f i e d  w e i g h t s .

G o v e r n m e n t  S o u r c e s  o f  F u n d s

T h e  g o v e r n m e n t  f i n a n c e s  i t s  o u t l a y s  f r o m  t a x  r e v e n u e  T A X ,  g o v e r n m e n t  

b o r r o w i n g  f r o m  t h e  p r i v a t e  s e c t o r  B O R ”, a n d  t h e  c r e a t i o n  o f  n e w  m o n e y .  A t  t h e  

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

g r a n t s  G F B ,  s p e c i f i e d  a s  a  p e r c e n t a g e  o f  g r o s s  p r o d u c t .

T a r g e t  t a x  r e v e n u e s  T A X  a r c  p r o p o r t i o n a l  t o  g r o s s  p r o d u c t ,

T A X  = t . G P

w h e r e  I i s  t h e  a v e r a g e  t a x  r a t e .  T h i s  p r o p o r t i o n  c a n  b e  s p e c i f i e d  t o  c h a n g e  

l i n e a r l y  t h r o u g h  t i m e .

T h e  d i f f e r e n c e  b e t w e e n  t o t a l  g o v e r n m e n t  o u t l a y s  C  a n d  t a x e s  i s  t h e  d e f i c i t  

D E F  t o  b e  f i n a n c e d ,

D E F ” == G ” ~  T A X

T h i s  d e f i c i t  i s  f i n a n c e d  t h r o u g h  a  c o m b i n a t i o n  o f  d o m e s t i c  b o r r o w i n g  f r o m  t h e  

p r i v a t e  s e c t o r  B O R  a n d  t h e  c r e a t i o n  o f  n e w  m o n e y  o r  b o r r o w i n g  f r o m  t h e  c e n t r a l  

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

t h r o u g h  d o m e s t i c  b o r r o w i n g ,  b u t  t h a t  t h i s  b o r r o w i n g  c a n n o t  e x c e e d  s o m e  f i x e d  

p o r t i o n  o f  p r i v a t e  s a v i n g s  S ”. A l g e b r a i c a l l y ,

B O R ” —  M i n i m u m  o f  { D E P ” o r  a  . S ”)

w h e r e  “  a  ”  i s  t h e  m a x i m u m  p r o p o r t i o n  o f  p r i v a t e  s a v i n g s  t h a t  c a n  b e  b o r r o w e d  b y  

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

o f  n e w  m o n e y  o r  b o r r o w i n g  f r o m  t h e  c e n t r a l  b a n k .

P a r t i a l  L i s t  o f  V a r i a b l e s  a x d  S y m b o l s
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A P P E N D I X  7

A N O T E  O N  I N A D E Q U A T E

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

E F F E C T S  O F  P O P U L A T I O N  C H A N G E S

T o  cle a r the dedc fo r the an alysis in  C h apter 2 8  (P a rt I )  of the econom ic 
effects of population grow th in  South A sia, this b rie f note w ill seek to dem on
strate the lim itatio ns of som e theoretical approaches to th is problem  that are m et 
fre q u e n tly  in  both p o p u lar and scie n tific  discussions.

1  P o p u la tio n  O p t im u m  a n d  S im ila r C o n c ep ts

O ne such approach m akes use of the concept o f population op tim um .  A l
though th is concept is  heard o f less often than it used to be, it  s t ill u n d e rlies 
m uch of the discussio n o f po pulatio n problem s. T h e  p o stulatio n of an optim um  
size  o f p o pulatio n fo r a p a rtic u la r co untry represents an attem pt to define “ob
je c tiv e ly ” an id e al. In  m odem  tim es the basis o f th is d e fin itio n  has been the 
m axim ization of incom e o r output p er h ead .'

'T o  cite but two examples: “The concept, ‘optimum population,’ is employed to 
signify that under given conditions in a country there is a population size that is pref
erable to any other larger or smaller size. What this size is depends upon the condi
tions that supposedly are given and upon what it is that a population wants. For 
purposes of the present discussion it will be supposed that what a population seeks to 
maximize is per capita income over the relatively long run, or the present value of 
future per capita income, or some other such indicator of economic ‘welfare.’ ” (Joseph 
J. Spongier, “The Economics of Population Growth,” in The Population Crisis and the 
Use of World Resources, Stuart Mudd, ed., W. Junk Publishers, ’The Hague, 1964, p. 
87.) “. . . there will be at least one point in which productivity is a maximum. This 
point of density is called the optimum density or optimum population point.” (Jan 
Tinbergen, International Economic Integration, Elsevier, Amsterdam, 1954, p. 37.)

The normative arbitrariness of this supposedly “objective" definition of population 
optimum is illustrated by the fact that in earlier days an alternative was occasionally 
put forward. Henry Sidgwick, for instance, postulated maximum total against maximum 
average satisfaction; see Gunnar Myrdal, The Political Element in the Development of 
Economic Theory, Routledge & Kegan Paul Ltd,, London, 1953, pp. 38ff., especially 
p. 38, f.n. 6. Also, J. E. Meade, in Chapter VI of his Trade and Welfare (Oxford Uni
versity Press, London, 1955), proposes, against current fa.shion, the maximization of

2063
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The idea of an optimum population not only objectifies implicit valuations, as 
does all welfare theory, but also illustrates the illegitimate ceteris paribus as
sumption which leads to logical contradictions. It implies a comparison between 
the present size of a population and its optimum size, in terms of maximum in
come (or output) per head. In this comparison all conditions relevant to income 
and output, other than population size, are assumed to remain unchanged, in
cluding the amount and kind of capital equipment, the state of the arts (techni
cal knowledge) and all production functions, and the amount and terms of 
foreign trade. In addition to tlicse conditions, conventionally held constant in 
short-term, static economic analysis,' all attitudes and institutions affecting pro
ductivity must also be assumed to remain constant.

The change-over from the present size of a population to its optimal size 
cannot occur instantaneously. It must involve changes in one or several of the 
detciminants of population change; natality, mortality, migration. Changes in 
those occur gradually and are interrelated through their combined effects on 
age distribution. Different combinations of constancy and changeability in 
natality, mortality, and migration and different rates of change in these de- 
tenninants will result in differences in the time period required to achieve a 
change in population size. During the transition period the age distribution and 
the other conditions mentioned in the previous paragraph relevant to output 
and income are bo\ind to change. The assumption of constancy is both unrealis
tic (for autonomous changes and changes induced by future policies) and 
logically invalid (for changes resulting from the population changes them
selves).

total welfare as the ultimate criterion of the optimum population (p. 83). (Like most 
modem welfare theori.sts, Meade ignores the old discussions, in which the utilitarian 
theory wa-s worked out with greater conviction and in clearer terms; a closer reading 
of the exchanges between Sidgwick and Edgeworth and some of J. S. Mill’s wTitings 
would have given his abstract nomiative reasoning greater depth and a wider historical 
perspective.) Recently P. T. Bauer has also shown leaning.s toward the alternative 
norm, though without expressing his thoughts very clearly; see P. T. Bauer, Some Eco
nomic AsjTccts and Problems of Under-Developed Countries, Forum of Free Enterprise, 
Bombay, 19.59, p. 15, and P. T. Bauer and B. S. Yamey, The Economies of Under- 
Developed Countries, University Press, Cambridge, 1957, pp. 63, 1.52 ct passim.

Concerning the doctrinal origin of the concept of "population optimum" in clas.sical 
economic theory and its relation to the philosophies of natural right and utilitarianism, 
and for a general criticism of the concept, see the writer’s The Political Element in 
the Development of Economic Theory, pp. 38ff. ct passim; and Population, A Problem 
for Democracy, Harvard University Press, Cambridge, Mass., 1940, pp. 1315., espe
cially pp. 1395.

'  A host of specific assumptions, rarely spelled out, are necessary if the analysis is 
to have precise meaning. Since income (output) per head can be defined unam
biguously only in a one-commodity world, the index number problem arises, and with it 
the question of how the heterogeneous collection of products is to be weighted. There 
are also the questions of how income is and "should ho" distributed, of the direction 
of demand, the homogeneity and quality of the labor force, and so on. If inequalities of 
income distribution are substantial and if some factors of production are specific, it is 
impossible, over a wide range of outputs, to state without ambiguity what constitutes 
an increase in output per head. Those implicit assumptions, like those mentioned in the 
text, acquire importance because the comparison is of the relatively long-run variety 
(see the first footnote).
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H e re  is  a p a rticu la rly  strik in g  instance o f the in a d m issib ility  of the ceteris 
paribus  assum ption. S ince changes in  p o p u latio n  size  cannot be instantaneous, 
w e m ust sp e cify  w hat p o pu latio n determ inants are to be changed and at w hat 
speed. T h e  ch o ice betw een the d ifferent p o ssib ilitie s in vo lves valuation s. D u rin g  
the p erio d  o f transitio n, “other things” cannot be assum ed to stay constant and 
the process b y w h ich  and the tim e in w liic h  the optim um  size is reached are 
them selves bound to affect the conditions that w o uld have to be assum ed con
stant in  o rd er to m ake sense o f the “optim um .” '

A p p a re n tly  in order to avoid the lo g ica l d ifficu ltie s -  fe lt but never p ro p e rly  
sp e lle d  out — of the static ceteris paribus assum ption, resort is som etim es had to 
the idea of optim um  population growth. B ut th is does not .solve the problem . It  
im p lie s, of course, the concept of a p o p u latio n  optim um  at a p a rticu la r p o int of 
tim e. If  in  the in itia l situation the actu al size  of the p o pulatio n is other than 
optim um , one w ould perhaps be tem pted to co nclu de that optiim im  p o pulatio n 
grow th w ould he llie  rate that w ould most sp e e d ily  change the actu al p o pu la
tion to an optim um . B ut that problem  cannot be discussed w ithout co nsid ering  
Ih e  factors discussed above in  connection w ith  the concept of optim um  p o p u la
tion size. It  m ight seem, then, that the w ay to salvage the concept o f optim um  
p o pu latio n grow th w o uld be to assum e th at the in itia l p o pu latio n size  co r
responds to the optim um  size. Its  optim um  grow th w o uld then, how ever, be 
determ ined b y  a ll the other social and econom ic conditions as they change 
autonom ou.sly and through p o pulatio n grow th. In  other w ords, the optim um  re
m ains indeterm inate u n til changes in  o th er conditio ns and in te r-re latio n sh ip s 
are m ade e xp lic it. M oreover, to assum e th at the population in itia lly  is o f the 
optim um  size and thereafter m oves along an optim um  cu rve  is to beg the ques
tion; a ll the d ifficu ltie s m entioned in  the fo rego ing  paragraphs arise  again.

W e sho uld not be surprised that in  sp ite  o f the u b iq u ity  o f these concepts, it 
has never been pos.sible to ap p ly  them e ffe ctive ly  in  an alyzin g  a real situatio n or 
a proce.ss. A  c ritic a l an alysis w ould have exposed the fu tility  of such an attem pt. 
In d e e d , the ve ry  idea that the population problem  in  the extrem ely poor coun
tries in  South A sia can be analyzed w ith  p ra ctica l benefit in  term s of optim um  
p o pu latio n size  or optim um  population grow th is fa n cifu l and attests the ste rility  
o f so cia l and econom ic speculation that has no contact w’ith  re ality . T h e  ap
proach is as absurd a.s w ould be a discussio n o f the housing problem  in  South 
A sia in  teim s of “optim um  housing accom m odation.” T h e p ra ctica l problem  fo r 
p o pu latio n p o licy , as fo r other issues, is how  to achieve an im provem ent, not an 
optim um .'‘ T h e  valuation s in vo lve d  should be stated and the desired situatio n 
should be com pared w ith  a specified situatio n , eith er present o r p otential, w ith 
fu ll account taken of the consequences of the process of transitio n — norm ally 
through a reductio n in fe rtility  rates — to the im proved situation.

T ire  concepts of overpopulation  and underpopulation, w hen related to a con
cept o f p o pulatio n optim um , are indeterm inate fo r the reasons given. B ut w e

j;«

'  In this book wc have repeatedly found it necessary to discard concepts and theories 
that use static comparison.s. The grounds for their rejection have always been logical 
inconsistency and inadequacy to reality. See, in particular, Appendix 6, Section 8.

’ Appendix 2, Sections 7 and 13.
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have also found “oveipopulafion” used as a synonym for ■“underemployment,”’ a 
concept we have discarded as logically invalid and not adequate to reality in 
South Asia.’ It is not easy to give a clear meaning to the concept of overpopula
tion even if it is freed from associations with concepts of population optimum or 
underemployment. W hen related to the practical problem of a population 
policy based on an analysis of the facts and postulated value premises, "over
population” simply means that a reduction in fertility rates is desirable, 
because it would improve development prospects. As we show in Chapter 28 
(Part I) , all South Asian countries are in this sense "overpopulated” in various 
degrees — as are, indeed, most poor countries. It is difficult to see the scientific 
purpose of the term, given this very wide, even if clear, meaning. It is, in any 
case, the degree of “overpopulation” that is of interest. In practice, when the 
term is not related to the logically faulty and unrealistic concepts of population 
optimum nr underemployment, it is used to indicate in a broad and general way 
that a population is very much “too large” to allow “decent” levels of living and 
"reasonable” pro.spects for development. We have no use for the term or for the 
related teim “population pressure.”

All these concepts and theories, stated in terms of “population,” are also mis
leading because they abstract from changes in age distribution, which inevitably 
accompany a primary change in fertility rates (and most non-imaginary cases of 
migration). One service of the study of population growth by Coale and Hoover’ 
is that it stresses tins point and illustrates it by realistic projections. Too often, 
birth control in South Asia is advocated only because of the difficulties foreseen in 
creating employment for the growing population, w ithout recognizing that for 
a long time to come the rate of increase in the labor force will be determined by 
births that occurred in an earlier period. Those who do recognize this fact some
times draw the opposite conclusion that the spread of birth control is not an 
urgent concern because a lower birth rate cannot give much economic relief in 
the next few decades. This reasoning, of course, puts things upside down. By 
reducing the dependency burden, a reduction in the birth rate will immediately 
begin to improve levels of income and living. In many direct and indirect ways it 
will also make it easier to accelerate development policies by improving labor 
utilization and productivity. A lower current birth rate will, in addition, have 
important effects in the next generation, both on the reproduction potential and 
on the rate of increase in the labor force.*

2 The Sim ple M odel

Most of the approaches to the problems of population growth — whether they 
are embellished by the concepts exemplified above or not — have usually this in 
common; the economic effects of a population increase are considered in terms

' Appendix 6, Sections 1, 3, esp. pp. 2042 (note 1), 204.5, Chapter 21. Section 14.
This is an aberration of the classical doctrine that assumed full employment in the 

long run when there would be equilibrium between supply and demand. See Chapter 
21, p. 974, footnote 1.

’ Chapter 21, Sections 12-14; Appendix 6.
■ Ansley J. Coale and Edgar M. Hoover, Population Crotvth and Economic Develop

ment in Low-Income Countries, Princeton University Press, Princeton, 1958.
* Chapter 28, Section 4.
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of the m an/Iand ratio and the static law  of d im inishing returns. T h e y  recognize 
the possibility that the “ population pressure" could be reduced by a movement 
of labor from agriculture to industry, w here increasing returns are assumed to 
p revail, and by investments and technical im provem ents in  agriculture. T h e 
p rin cip al innovation in  the m odem  approach has been to reduce to one — 
capital — the scarce factors cooperating w ith  labor and to assume a definite rela
tionship between capital inp ut and total product, both considered in aggregate 
terms. An increase in the labor force raises the dem and for a certain amount of 
capital investment — often called, after Sauvy,’  the p u re ly  “dem ographic in 
vestm ent" — sim ply in  o rd er to keep total product per head unchanged. T h is 
model is now reproduced in almost every scientific' or p opular discu.s,sion of 
econom ic developm ent in  underdeveloped countries; as w e shall point out in 
the next .section, it is im p lied in the more com plicated model that takes age 
distribution into account as w ell. W ith  some variation in  the num erical values 
chosen, it is expressed in  this standard form;

I f  population increases b y  2  percent an nually and if  the m arginal cap ital/out- 
put ratio is 3  to 1, 6 percent of the national incom e m ust be saved and in 
vested per year in order to m aintain the present level of incom e per head. If  
it is desired to increase incom e per head b y  2 percent a year, another 6 p er
cent of the national incom e must be saved and invested.

A  more careful form ulation w ould assume, among other things, a constant ratio 
of labor force to population. T h is  w ould im p ly an unchanged age distribution 
and therefore a constant birth  rate over a long period and an equal incidence of 
the decline in  the m ortality rate in a ll age groups, i f  there is  such a decline.

Le t us, for the sake of the argum ent, m ake the assum ption of a constant ratio 
of labor force to population and concentrate on the econom ic effects o f an in 
crease in the labor force. T h e  model shows that the increase in  the labor force 
has an adverse effect on average income, because, in o rd er to p rovide the labor 
force w ith  capital at unchanged levels of average p ro d u ctiv ity, a  certain am ount 
o f net savings is used that w ould otherw ise be availab le  to invest for develop
ment. Assum ing, further, ceteris paribus, constant return, and a given c a p ita l/ 
output ratio, the model p rovides a ve ry  sim ple m easure o f this adverse econom ic 
effect of an increase in  the lab or force; the extra capital requ ired m erely to keep 
average incom e at the in it ia l level.

T h is  kind of analysis, in  terms of capital investm ent and output, is typ ica l of 
the modern approach to the econom ic problem s o f the South A sian countries. In  
o u r opinion it is too m echanistic and schematic. It  gives the appearance of 
know ledge w here none exists, and an illu so ry precision to this pretended know l
edge. By overem phasizing investm ent — u su ally  p h y sical investm ent — it tends 
to direct research along lines that are larg ely  unrealistic  for South Asia. Because 
this m odem approach represents a m ajor bias in  p la n n in g  and p o licy  w e have 
criticized it in several contexts in  this book.* A  few  o f these criticism s are w orth

'  Alfred Sauvy, Théorie générale de  la population. Vol. I .  Économie e t Population, 
Presses Universitaires de France, Paris, 1952, pp. 288-290.

’  For an example see Jan Tinbergen, The Design of Development, Johns Hopkins 
Press, Baltimore, 1958, p. 14.

• See in particular Appendix 2, Sections 19-21, and Appendix 3.

I :!
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noting liere because they are of special im portance for the study of population 
growth.

As w e show in Part F iv e  of the book, the present situation in the South Asian 
region i,s one of severe underutilization o f the labor force, though not to the same 
degree in every country. Econom ic developm ent must be thought of p rim a rily  as 
the achievem ent of greater labor input and labor efficiency (fo r ag ricu ltu re, see 
p articu la rly  Chapter 26, Section 1 ) .  E conom ic developm ent means, in the first 
place, that more people w ill w ork, that they w ill w ork longer and more efficiently, 
and that they w ill cooperate in order to create institutions that make this possible 
and rew arding. Changes in these respects w ill increase the p rodu ctivity  o f the 
labor force. T h e  availab ility of more capital can, of course, also increase labor 
p roductivity; if  wi.sely invested according to a plan designed for that purpose, it 
may even facilitate and hasten fulle r and more intensive labor utilization. T h e 
same effect can also be expected from m any specific policies; for instance, policies 
directed at effective land and tenancy reform s; at rising levels of nutrition, health, 
and education; providing  a larger and better trained cadre of m anagerial and 
supervisory personnel at all levels of responsibility; im proving efficiency and 
hone.sty in p ub lic  office; and, generally, prom oting a consolidated nation ruled 
by an inform ed and detennined government.

These policies cannot m eaningfully be expre.sscd in terms of capital invested. 
N either can a realistic analysis proceed from the assum ption that the conditions 
these policies seek to change are constant. T h e assum ption of ceteris paribus 
w ould, indccrl, be logically im possible, since some of these conditions w ill be 
altered by the increase in the labor force — the prim ary change whose econom ic 
effects on incom e per bead the model is intended to measure. Besides, except 
for capital inflow  from abroad, the actual lim its of savings and investm ent are 
set b y  the same factors that lim it the scope and effectiveness o f the policies 
mentioned for increasing labor inp ut and efficiency — levels of liv in g , attitudes, 
and institutions, precisely the things from w h ich  the m odern approach, as exem
plified by the model quoted above, abstracts. Also, the econom ic effects of in 
vestment, as of any other policy, cannot be analyzed in isolation; they depend 
on the com bination of policies applied. F in a lly , the age distribution cannot be 
disregarded w hen, as ordinarily, the model is used to motivate a p o licy  o f spread
ing birth control.

W e cannot regard the modern theoretical approach as an advance.

3 The More Inclusive ModeP
Increased attention has recently been p aid  to the econom ic effects of the change 

in age distribution resulting from reduced fe rtility  rates, and in  consequence more 
com plicated models have been constructed.' Because the dem ographic determi- *

* George Peterson kindly made suggestions for clarifying and strengthening the 
argument of this section and helped draft certain parts of it.

'  Coale and Hoover have presented such models ( Population Growth and Ecorwmic Development in Low-Income Countries, pp. 259ff.), and so have others, particularly 
among the French demographers (see, for instance, George Balandier, ed.. Le Tiers Monde, Institut National d’Etudes Démographiques, Cahiers No. 27, Paris, 1956). See
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nants — births, deaths, and m igration — and the resulting population size, p o pu 
lation grow th, and age distribution lend themselves to the construction of models 
w ith  determ inate and predictable relationships, it has been tempting to graft onto 
this dem ographic mechanism those econom ic relationships that are thought to 
be determ ined b y  the dem ographic changes, p articu larly  by the changes in  
age structure and their effect on the labor force and the dependency rate. B y 
tracing the effects not only of the change in  size of the labor force, w h ich  for a 
generation is almost a datum , but also of the changing dependency rates on 
consum ption, saving, and investment and on the allocation of investment, it is 
hoped to show  how  incom e per head changes over time, largely as a re.sult of 
different assum ptions about fertility rates and the consequent modification of 
the age distribution. T h e behavior of m ortality rates, although determined in 
part b y  the age structure, has a m uch less im portant effect on it than do changes 
in fertility  rates (C h a p te r 27, Section 5 ) .  International m igration can be disre 
garded as insignificant for the South Asian countries (C h apte r 28, Section 1 4 ).

In  p rojecting the effects of reduced fertility  on Indian economic growth in 
the p eriod 19 56 -8 6 , Coale and H oover assume ( 1 )  that the rate of growth 
of output is determ ined larg ely  by p u b lic  developm ent outlays and private in 
vestm ent; (2 )  that the amount of funds availab le  for these expenditujes depends 
both on national income and on income per head; ( 3 )  that these expenditures 
fa ll into two categories — “direct grow th” investm ent and public “w elfare” out
lays — the fo n n er contributing more to output than the latter (the direct growth 
investm ent contributes directly to output w hereas the p ub lic  w elfare outlays 
do so by enhancing the incentives and energy of the labor force) ; (4 )  that w el
fare outlays can be sub divided into those p ro vid in g  facilities for the existing 
population and those adding to facilities because of population growth, and 
that these two categories m ake different contributions to output; (5 )  that only  
w elfare outlays that assist the existing labor force increase present output, w h ile  
there is a lag o f fifteen years before those assisting the rest of the population 
affect output.

C oale  and H o o ve r ju stify  the assum ption that the rate of growth of output 
depends la rg e ly  on ( 1 )  p u b lic  developm ental outlays and p ub lic  and private 
productive investm ent that affect output d ire ctly  and (2 )  the indirect effects of 
w elfare outlays on the incentives and energy o f the present and future labor 
force on the grounds that these two types o f determ inants are the ones most 
clearly  affected w hen alternative assum ptions are made about rates of popula
tion grow th; other determ inants, such as governm ent policies, technical assist
ance, and adm inistration, are considered to be relatively  unaffected. Coale and 
H oover are aw are that to ignore the effects of consum ption levels on the vigor, 
efficiency, and ad ap tab ility of the labor force is a serious omission, but plead 
ignorance in  defense. T h e y  stress that they are not m aking forecasts, but projec
tions intended only  to show  the effects o f different assumptions about fertility. 
T h e ir  projections contain substantial refinements o f the sim pler m odel, criticized 
in  the previous section. L ik e  savings in  the sim pler model, investment and p u b lic

also "Growth Models for Illustrating the Effects of Alternative Employment and In
vestment Policies,” United Nations, EC.\FE, Economic Bulletin for Asia and the Far East, Vol. IX, No. 1, New York, 1958.
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developm ental outlays, in c lu d in g  governmental w elfare expenditures, deter- 
m ine the grow th of national incom e according to an “incremental developm ental 
ou tla y /o u tp u t” ratio — a sophistication of the more fam iliar increm ental cap ital/ 
output ratio. T h is  coefficient is first assumed to rise from 3 :1  in 1956 at the rate 
o f 2 percent per annum. F in a lly , Coale and H oover vary the parameters in 
several w ays, changing the coefficient of investment and developm ental outlays 
to increm ental consumer income, changing the weights of the grow th contribu
tion m ade b y  w elfare outlays, and changing the assumptions about the rise of 
the developm ental o u tla y/o u tp u t ratio. Although these changes yield  w idely 
varying  incom es  in 1986, the percentage difference in incom e  as.sociatcd with 
reduced fertility  is said to be persistent and stable. In  1986 tliis  differential 
ranges only  from 38 to 48 percent.*

T h e m ain feature of Coale and H oover’s model is its quantitative illustration 
that a decrease in fertility accelerates the rise in total national incom e and, even 
more, in  incom e per head, because ( 1 )  a larger proportion of incom e is avail
able for grow th exenditure and ( 2 )  a sm aller proportion of this larger ratio goes 
into low -yielding  and late-yielding  w elfare expenditure on extra population. 
C oale  and H oover are careful to point out that “T h is array of results should 
suffice to show  the in a p p lica b ility  of any of these projections as a forecast of 
lik e ly  econom ic growth, since w e have no real basis for defending a n y  one of the 
seven com binations of u n d e rly in g  assum ptions as the best." T h e y  claim , how
ever, that “T h e  main body of the table . . . does give a positively significant re
sult. It  shows that through this w hole gamut of projections, despite the wide 
variation in  rates of progress that they im ply, the differential associated with 
reduced fertility  is rem arkably persistent and stable.”* In  view  o f their modest 
claim s and pioneering effort, it seems churlish to find fault w ith  this conclusion. 
But despite their disclaim ers, they create a false air of precision and a false 
confidence in  their model. A  critica l exam ination is therefore justified. F o r the 
sake of argument, we shall assum e that several aggregative concepts, and in par
ticular, income, savings, and developm ent outlay, can be given a clear meaning.’

F irst, Coale and H oover are fu lly  aw are of leaving out of consideration a 
num ber of im portant variables, sim ply because they are difficult or impossible 
to quantify. Since the largest variation is associated w ith the distribution of 
im puted grow th effects am ong different types of outlays, it is p lausible  to as
sume that the growth effects of policies and of changes in other conditions left 
out of consideration w ould m ake a substantial difference. W e  sh a ll return to this 
point at the end of this section.

Secondly, the apparent stab ility  of the incom e differential associated with 
reduced fertility  is largely spurious. It  is the result of their altering the param
eters, w h ich  they list one at a tim e rather than in  groups or a ll together. Thus 
if  one inserts sim ultaneously a ll the values that low er the differential, or, a

* Coale and Hoover, Population Growth and Economic Development in Low-Income Countries, p. 281.
’ Ibid.
• See Chapter 11, Section 1; Chapter 12, Section 2; and see Appendix 4, Section 3 et passim.
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fortiori, all values that raise it, the differential is greatly increased. C oale  and 
H o o ve r themselves say that there is “no real basis’’ for preferring one of the 
listed values of their parameters to any other. It  follows that there is no real 
basis for choosing any single com bination of parameters over any other single 
com bination. Assume that the ratio Yi./Y,,, w here L  indicates low and H  h ig li 
fertility, is a function of three parameters A , B, and C  and that for each param 
eter there are three possible values, denoted by subscripts 1, 2, and 3. Assum e 
that w hen the other two parameters are held constant, the ratio Y,./Y „ is great
est w h en the variable param eter is evaluated at I ,  second greatest at 2, and 
least at 3. W hat Coale and H oover show is that if we start with a function of 
the form

Y ,/Y „  =  f { A „  B „  a )

an d  substitute new  values for the param eters A, B, C, one at a tim e, the ratio 
docs not change inueh, That is, f (A ;, B¡, C ,)  is appro.\imately ecpial to f (A ,,  
B,, C j ) ,  w hich  again is approxim ately equal to f(A ¡,  B,, C ,),  and so on. But th ey  
have not  shown that f (A ,,  B „ C ,)  is approxim ately equal to f ( A „  Bj, C j ) .  It  is 
obvious that this difference is m uch greater than the differences obtained by 
ch an g in g  the parameters one at a time. Coale and H oover give the im pression 
that th eir variation of parameters is representative of all possible variations, for 
they speak of not com puting ratios for all 2 7  possible combinations because this 
w ould take too m uch time and .space. But the 7  computations they present 
cluster around the m inim um  variations. T h e  apparent stability of the incom e 
differential when the parameters are varied is therefore due to a liig h ly  selective 
procedure.

T h ird ly , the variations in their assum ptions are arb itra rily  confined to a n a r
row  area. It  can easily be shown that w id e ly  varying  income differentials w ill 
result if q uite  plausible assum ptions are m ade about, say, different cap ital/o u t- 
p u f ratios for the low -fertility than for the  h igli-fe rtility  projection, or about the 
savings function, or the w elfare effects. A  higher fertility rate necessitates a 
larg e r diversion of funds into w elfare expenditure. Not only does this reduce 
the fund s availab le  for direct grow th expenditure, but it may also raise the 
c a p ita l/o u tp u t ratio for the direct grow th investm ent that does take place. T h e  
use o f identical cap ital/o u tp ut ratios for the alternative projections is  therefore 
not the only plausible procedure. F o r a num ber of reasons, spelled out else
where,* the am ount o f investm ent w ill influence the size o f the c a p ita l/o u tp u t 
ratio. I f  w e  now  com pare the two projections that use the same cap ital/o u tp u t 
ratios w ith  those assum ing different ratios, the differential Y i,/Y h is seen to be 
q u ite  different for the two cases. T h e  developm ental ou tlay/output ratio m ay 
d iffe r even more. It  thus appears that a slight variation in  the assum ptions is 
sufficient to cast doubt on Coale and H oover's p rin cip al conclusion. T h e ir  arg u 
m ent is that economists do not know  p recisely  the functional relationships be
tw een outlays and income, bu t that w h ich e ve r of several assum ptions about 
these is  made, the percentage b y  w h ich  low -fertility income exceeds high- 
fe rtility  income is rough ly the same. B ut if  w e consider the p o ssib ility  that 
different capital/output ratios and developm ental outlay/output ratios for tlie

- C :

-is.

 ̂Appendix 3, Sections 13, 17 (iii), 18, and 22.
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members of each p air of projections are as p lausible  as are the same ca p ita l/ 
output ratios, the conclusion no longer holds. W e  arrive at coasiderable differ
ences in the differential.

Since even w hen based on the authors’ ow n h ig h ly  restricted view s of the 
determinants of growth, the stability of the differential for low - and high- 
fertility  projections is largely spurious, it follows that if we include the possi
b ility  of institutional and attitudinal changes and of different policies, there is 
little reason to assume stability of the differential. W e  have seen in  our discus
sion of the im portance of coordinating policies,’  especially investm ent projects, 
that developm ent contributions depend on a set of com plem entary and supple
mentary measures. T h e  evidence from the Coale and H oover projections, w hich 
im pute different growth effects to different outlay distributions, supports the 
view  that the range of the differential w ould be w idened if  other determinants 
of growth w ere considered.

Fourthly, insofar as there is a constant differential w hen the p u re ly  economic 
parameters are varied, it should be noted that labor force size does not respond 
to these variations, since a ll those persons are already alive w ho w ill enter the 
labor force in fifteen years or w ho w ill bear ch ild ren in the next fifteen years; 
that is, the potential increm ent to the labor force over the next th irty years has 
an upp er lim it. T h e  scope for economic changes over three decades is  therefore 
strictly circum scribed, despite w ide variations in  the econom ic parameters. 
Changes in the age structure of the population due to variations in  fertility  rates 
are slow com pared w ith the quasi-constancy of the size of the lab or force, which 
dominates Coale and H oover’s thirty-year model. E v e n  over a period longer than 
thirty years, the effects of the different fertility rates dominate over the effects 
of varying the p urely economic parameters. F o r although it is true that after 
thirty years the increase in the labor force w ill add substantially to total produc
tion, this w ill not be sufficient to compensate for the depressing legacy of the 
liig h  fertility. T h is  deprcs.sing influence is due to three factors. ( 1 )  O utput per 
worker w ill he low er than w ould be the case in  the low -fertility projection, 
where, instead of du plicating facilities, each w orker w ould be equipped with 
more capital. (2 )  T h e  greater burden of dependency reduces the re.sources 
available for ra isin g  p roductivity per w orker. ( 3 )  T h e  low er level of income 
reached after thirty years w ill reduce the saving and investment ratio below 
w hat it w ould be on the low -fertility assumption. F o r  all three reasons the gap 
in  output p er w orker and incom e per consum er between the two projections 
w ill continue to w iden, even if econom ic parameters w ere varied w ithin  a wide 
range.

F ifth ly , the strik ing  thing about Coale and H o o ve r’s calculations, even under 
their arbitrary assum ptions that m inim ize the range' of the differential, is not 
the stability of the differential but its change from  Stability over the first ten 
years to increasing variation in the two succeeding deéades. T h e  relative superi
ority of total incom e under the low -fertility assum ption over that under the high- 
fertility assum ption is the .same for projections 4 and 5 at the end of the first 
decade; at the end of the second decade, projection 4 exceeds projection 5 by 
3 percent; and at the end of the third decade, b y  10 percent. T h is  suggests, as
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one w ould expect, that changes in econom ic parameters, w h ile  slow  in affecting 
the differential associated w ith reduced fertility, w ork w ith  accelerating speed 
at later stages.

W e  turn now from the alleged stability of the incom e differential associated 
w ith  reduced fertility  to the basic form ula by w h ich  the size of growth funds is 
determ ined, w h ich  is open to certain objections. T h e  form ula is fundam ental 
because governm ent outlays plus private investm ent are assumed in the model 
to be the necessary and sufficient generators of growth. T h e  form ula is

APPENDIX 7

Co
+  a  ̂ a Y - ( ^ )

w here F  is p u b lic  outlays plus private investment, a is the incremental propen- 
. sity to save for the economy, Y  is national income, C  the num ber of consumers, 

and the subscript o denotes the base year. T h e authors assume that a is 30  per- 
aY. -  F„

cent. T h e -----^ ----- term is estimated to be 49.27 for 1956. T h e form ula for the

fund s available for governm ent outlay plus private investm ent then becomes

F  =  .3Y -  49.27 C

T h e  figure for In d ia ’s increm ental propensity to save has subsequently been 
shown to be too high. But the real question is not w h at figure to put into the 
form ula, but w hether in  a country like In d ia  savings can reasonably be m ade a 
function exclusively of total income levels and of incom e per head. T h ere arc 
three main savings sectors in the Indian economy: governm ent, in d ivid u a ls and 
sm all businesses, and cxirpo rat ions. Coale and H oover exclude non-m onctized 
savings and investment — a .serious omission in the In d ia n  setting. T h e personal 
sector accounts for som ewhat less than three-sevenths of the total monetized 
savings, governm ent for most of the rest, and corporations for a sm all but grow 
in g  share. F o r each o f these sectors the Coale and H oo ve r assum ption that sav
ings become an  increasing proportion of rising income p er head is open to grave 
doubtsi

T h e  assumption of a grow ing savings ratio for in d iv id u a ls  is retained w ithout 
any attem pt to render it plausible, and despite c i ’idence o f a tendency to con
stancy o f tin's ratio in  other countries. Coale and H oover reject this evidence on 
the ground that their projections are concerned not so m uch W'itli change over 
tim e as w ith the incom e differential at any one time, accord ing  to different p o p u 
lation assumptions. B u t their assumptions imtrly at least a doubling, and in some 
cases a tripling, o f the average propensity to save betw een 1956 and 1986, If ,  
instead, we were to assume a constant average propensity to save, total savings 
by in d ivid u a ls  and sm all businesses w o u ld  be the same for any given total in 
come, irrespective o f population size  and income p er head. Such an assum ption 
w ould greatly reduce the superiority of the low -fertility projection over the high- 
fertility  one.

T h e  assumption that governm ent .savings increase as incom e per head in 
creases is also questionable. T h e  size of government savings, p rim a rily  through 
taxes but also through the surpluses of p u b lic  enterprises, depends on many 
factors other than income per head. A s the In d ia n  Ta.xation E n q u iry  Commis

-Cr



APPENDIX 7
A p p r o a c h e s  t o  E c o n o m ic  E f f e c t s  o f  P o p u la t io n  C h a n g e s 2074

sion and the Second and T h ird  F iv e  Year Plans have made clear, In d ia ’s p re v a il
in g  tax structure does not guarantee that tax receipts w ill increase even in 
proportion to the rise in income per head in  the next thirty years. Progressive 
incom e tax rates p lay a m uch less im portant role than they do in W estern 
countries and are not effectively enforced. T h e  future proportion of national 
incom e saved b y  the In d ia n  government depends m uch more on the k in d  o f tax 
law s, the q u a lity  o f the tax adm inistration, and the political acceptability of the 
law s than on income per head.

S im ilarly, the amount of savings originating in  the corporation sector depends 
larg e ly  on the opportunities for profitable investm ent, w h ich  in  turn depend on 
a larg e  num ber of forces besides growth of incom e per head. If ,  in v ie w  of these 
criticism s, a recalculation is made, for instance, on the assumption o f a constant 
ratio o f  savings to income, it reduces the differential in  total income between the 
low - and high -fertility assum ption b y  some two-thirds.

N o th ing  of w hat has been said must be understood to suggest that savings 
and investm ent cannot or should not constitute an increasing proportion of 
rising incom e per head. O f course they can and they should. B ut it is im portant 
to rem em ber that this does not happen autom atically. In  a model that abstracts 
from governm ent p o licy  and other “non-econom ic” determinants o f grow th, it 
w ould be more plausible to make savings depend on total incom e than on both 
total incom e and income per head. A gain, it m ay be that ra p id ly  grow in g  in
come p er head contributes to the breakdow n of traditional attitudes, to a change 
in  the pattern of demand, and to changes in  the attitudes of active and potential 
businessm en toward innovation. M oreover, it is easier for governments to raise 
tax rates i f  incomes per head are rising. B ut none of this is consistent w ith  as
sum ing that these other conditions w ill rem ain constant w h ile  the average 
savings propen.sity w ill rise. N or can one assume, as Coale and H oover do, that 
all “ non-econom ic” factors, such as governm ent policy, w ill autom atically adjust 
to ris in g  incom e p er head, or that governm ent policies to raise the savings level 
cannot, or should not, precede such grow th in  incom e per head. Savings in  gen
eral and taxes in  particu lar are functions o f p u b lic  p olicy  and of m any inter
related conditions and cannot be relied on to rise w ithout changes in  these. T h e 
abstraction from  government policies and institutional changes cannot yield 
the re q u ire d  rise in  the savings ratio.

W e  h a v e  concentrated on the assum ptions regarding the savings ratio. Sim ilar 
considerations a p p ly  to the proportion o f fund s devoted to w elfare expenditures. 
P olicies in  this field, especially those relating to the capital-intensive sectors of 
h ousing  an d construction and the dispersal or concentration of towns and indus
tries, can have w id e ly  va ry in g  effects on econom ic growth. These variations 
influence the cap ital/o u tp ut ratio of the w elfare expenditures and, therefore, for 
given w e lfa re  requirem ents, the proportion o f funds that can be allocated to 
direct grow th investment. O nce again a choice between different types of poli
cies opens up  a substantially w ider range in  the income differential for different 
assum ptions.

T o  conclu de, it is, of course, a considerable advance to use different incre
m ental cap ital/o u tp u t ratios for different types of investment and different types
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of developm ental expenditure, inclu d ing  expenditure that im proves the q u a lity  
of the labor force, and to va ry these ratios over time. Nevertheless, the arbitrary 
selection of param eters y ield in g  the m inim um  range in  the differential, the 
setting of the analysis in  the fram e of the relationship between cap ital inp ut and 
product output — w ith its inherent bias tow ard overem phasis on investment and 
tow ard abstraction from  other conditions, and thus toward isolation from all 
other policies and the consequent ignoring of the im portance of how  policies 
are com bined — and the abstraction from effects of different levels of consum p
tion on labor in p u t and labor efficiency create the illusion that the dem ographic 
model so am plified can yield  more inferences about the economy than its lim i
tations perm it. A n d  even so we have not spelled out our objections to the m ain 
aggregative concepts used.

In  our analysis of the econom ic consequences of population trends in  Part I  
of C h apte r 28, w e began by experim enting w ith  the construction of num erical 
models of the type criticized here. W hen fin ally  w e gave up the attempt and 
found ourselves restricted to m uch more general conclusions,' this was due not 
only  to the lack  o f em pirical data but also to the logical imperfections described 
briefly in  this appendix.

Indeed, the p o int of our criticism  of both the sim ple model and the more in 
clusive  one is not the lack or inadequacy of em pirical data for the estimation of 
the param eters intended to trace the econom ic effects of population movements. 
W e re  this the only  deficiency, either model could still serve as a "theory” in  our 
sense; a lo g ica lly  coordinated system of questions to be answ ered b y further 
research. Such systems have th eir use in  the organization and direction of re
search. T h e  criticism  is rather that these m odels are not appropriate systems of 
questions and so are not adequate to the South A sian reality. T h e ir conclusions 
do not ad d to our know ledge since they are contained in  the questionable sim 
plifications o f th e ir premises.

W e  w o u ld  not exclude the p ossibility o f constructing models more adequate 
for this purpose. But such m odels w ould h ave to contain m any more parameters 
and account for m any more interrelationships. T h e y  w ould have to be ve ry  m uch 
m ore com plex in  order to be lo gically  consistent and adequate to reality. W ith  
the present dearth o f em pirical data, in d u lg in g  in  this type of preparatory m acro
analysis does not seem to be a rew arding endeavor.

-S r

‘ See, in particular. Chapter 28, Section 2.
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