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The inter-related eries. of changes in agricultural .,techniques;and , 

practices which have come to be called the "Green Revolution'.' have been 

widely discussed and analyzed. The hope arises that these changes con

stitute an "Asian Agricultural Revolution"*which like the agricultural 

revolution in the West will be followed by an Industrial Revolution and 

an "escape trajectory" of cumulative economic and social development. 

But, these changes and these possibilities are all occurring in the shadow 

of the ever-present spectre of rapid population growth. The pessamists 

maintain that even large Initial increases in agricultural output must 

eventually taper off and will, in.any case, quickly vanish the pressure
 

of a 2 to 3 percent population growth rate. On the other hand, if the 

increased agricultural output does give-the developing nations a "breathing 

spell", perhaps there will be time for results to "be realized from the 

growing emphasis on population control xnd family planning in these nations, 

Some well-informed observers are cautiously optimistic., 

This paper will attempt an assessment of these possibilities. In -par, 

ticular we will examine the probable consequences for fertility patterns 

of* ithe "green revolution." First, we will sketch out briefly_ he present 

situation with respect to economic and demographic growth patterns around 

-theivorld; we will review the economic implications of different fertility 

and mortality patterns, touching on in the process the considerable literatur 

which has grown up on the economic "cost" of ercess fertility to be developlnl 

nations; we will next present a summary of the emerging body of propositions 

which can be called "the economic theory of family formation;" we will then 

make use of this aicro-economic theory to discuss and present logical possible 

impacts on family fertility patterns of the economic changes associated with the 
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agricultural revolution now underwty;,ffinallyj,, some implications are drawn 

Ifor.an optimum set of.policies .aInd also tactics to.be .iiplyedbybpublica3l 

sonsored family, planning program. i n the: devehoPingantions 

Current World'Population Growth
 

The present population of the world.is thought to be slightly in excess
 

of 3.5 billion and to be increasing at an annual-rate of about 2 percent.
 

These estimates are very rough because surprisingly little is known with
 

certainty about population in the developing areas of Asian, Africa and
 

Latin America.
 

The sources of demographic data include: (a) registration systems
 

under which births, deaths and other vital events are recorded as they occur;
 

(b) periodic censuses in which population size and also characteristics are
 

recorded as of a point in time; (c).'sample surveys and/or pilot registration
 

areas which produce estimates of what 'a'nationalcensus and/or registration
 

system would reveal or which at least permit some inferences to be drawn;
 

(d) so-called "model" populations which summarize the experience of many
 

populations for which historical evidence is available and from which esti

mates of the growth rate or the vital rates of the unknown population can
 

be made given one or two of its parameters. The "developed" world typically
 

_can draw,_upon both registration systems and regular, reliable censuses and,
 

indeed, both sources are needed if the flow of annual births and deaths and
 

the stock of the base population are to be known accurately. Full-blown 

registration systems are operative in areas covering only about 29 perceit 

of the population of the world and, in terms of major regions, the following 

estimate of th- n-.rdan'r nF thp innntlntinnn rnvprpd hv vital registration was 

made in 1965: 



Africa 3 
Asia 
Latin America 44? 
Oceania 78 
Europe 100
 
North America, ,. 00 

A recent census of population is available in :areas covering some 70 percent 

of the total population-of the world but if !*we insist upon having". age 'and 

sex breakdowns of the total then thefigu-re falls to under 60 percents 
Using.....a..va.
of analytical techniques,. the age and sex distribution f
 

a census can be made to yield considerable amount of information also on 

probable fertility and-mortality patterns of the population. Also, eti

mates of the vital 'raes fo tfie nearly 40 percent of world population not 

covered by'either reisitratio or a censusenumeration are often-attempted
 

on the basi.Yof sample" survey or the "model" population approach or some 

combination, of the two. Thu, estimates' of 'birth, death and -rowth rates 

do exist even for most.African population' the region with-the greatest 

absolute statistical deficieficys It must "bekuderstood clearly, however, 

that such "analytical estimates" are subject to a wide-margin of error, as 

indeed are, thecensuses .and even registration-undertaken -rural,lierato 

and poverty-stricken developing nations. 

In any case, given all these limitations of the data and for what -in

trinsic merit they possess, the best estimates of present (1970),world .pou

lation size, vital rates and growth rts,, by resion are showan in table I 

Groupinig the regions shown into "developed" and!"less developed", we find 

that about one fourth of the 1970 total lies in the developed nations and 

that.these 'populations display a birth rateof about 19.0 percent thousand 

and-:a. death rate ofi about 9.0, for an overall average' annal growt rate 
of 10 percent. The less developed" populations, on the other Lhand, Con

prime some three-fourths of the total and are groWing'at an annual average 

http:Using.....a..va
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Table:I 

ulatiou aPoand Vital Rates 
of the World, by Major Regions, 1970 

Mid-1970
'Population Birth Death 
 Annual
 
(jn millions) Rate Rate Growth Rate
 

Africa 344. 47.0 20.0. 2.6 

Asia 2,056. 38.0, 15.0 2.3 

Latin America 283. 38.0 9.0 2.9 

Oceania 19. 25.0 10.0 2.0 

Europe 462,. 18.0 10.0 0.8 

North Azj.xm 228. 18.0 9.0 -1.1 

USSR 243. 17.9 7.7 1.0 

World 3,632. 34.0 14.0 2.0
 

Source: 1970 World Population.Data Sheet, Population Reference.
 
-Bureau, Inc., Washington, D. C., April 1970. 
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rate of 2.5 percent, being the resultant of a birth rate of 41.0 and a 

death rate of 16.0. A "medium"! assumption project.i(assuming modest decreases 

in both fertility and mortality) to the year 1985 yields a world total 'of 

just under-5 billion persons. 

Some of the other demographic and socio-economic characteristics of
 

the present world population situation are worth noting in passing. For
 

the "less developed" regions overall expectation of life at birth in .1.9,70
 

was about 52 compared with about 70 for the "developed" regions.,, Thus, the
 

"less developed" regions clearly have a considerable potential for further
 

growth built into their presently high mortality rates. Were they to reach
 

"developed" mortality patterns, with no change in fertility, their growth
 

rates would increase by a third. The effect of the high fertility shows it

self in the age distributions of the two groups of populations, too. Some
 

40 percent of the "less developed" populations are below 15 years oVage,
 

while in the developed regions it is only about 28 percent. ThusV'the
 

"dependency burden, the number of non-producers per producer, is greater 

in the "less developed" regions and, even if fertility should decline 

modestly, will remain so due to the increase in the older age groups as 

mortality continues to fall. The persistence of high infant mortality. 

rates - .100plus per 1,000 live births are typically in the "less.developed" 

region,- also makes for furthor potential growth.since as this type of 'mor

tality falls it will have the same demographic impact as,.a rise in fertility, 

off-settin0 to some extent any decreases in,fertility which may occur.. 

Sconomic Cost of High FerIiiy 

A 'Vbstantialliterature has grown up in recenit years centering ,round 

the economic "cost" of high fertility to the developing nations. This "cost" 

is generally viewed as the depressing effect exerted by higher rather than 

lower fertility rates on future'levels of per capita income. High fertility
 



uill alaysis 1ve such 'a"depres'sin'jeffect unl ess it caa'ibe show' that:
 

(a) the,-nation in6ved is expereinncing increasing returns in production 

raise average output per worker by adding morewrkerso; (b) -theand can 

.fact of population gr6wth itself will cause technological change "hifting 

'uwardsradically the future economic 'potential of ;the nation; (c)
'neither 

the level nor "the allocation of 'total savings is affected by population size 

or growth rate. While some cases can perhaps be found ihich meet these 

criteria, they-would seem to be exc6eptions -in the developing world. 
Demeny,
 

Enke and others have shown that the potential benefit per birth-prevented
 

(or cost per birth not prevented) is equal for the typical developing 
country
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,t6 two to three times per 
capita income.


the "costs" of high fertility are derived
Most of these estimates of 


from macroeconomic models of the entire economy and fail to make 
the important
 

the procreating couples themselves versus
distinction between the "costs" to 


Thus, the net cost to
the "externalities" or costs to society at large. 


society of a marginal birth may be high'measured in terms of the future
 

requirements for education, health, capital equipment and foodstuff, 
but the
 

And

imediate out."of-pocket costs to the family unit involved may be nil. 


'ifwe assign any value, either as a consumption good or as a productive 
asset,
 

the child, then there may actually be a net benefit to the family 
from even
 to 


a high parity'birth. - We will develop 'this point -at some length liter 'on but
 

the standard literature lvry often
it will sutffice for now :to note thai 


loses sight of this distinction between micro and macro and internalized
 

versus external costs.
 



The Western Demographic Tran*ition 

feiportant'I't is to"see ,the riecent expans-ilon ofk 1populAtiodin the de

velonifng' nations in 'proper context, as only'the latest phase in' aorld-wde 

modern "explosion- of.population. 'Durand has summed this up very well: 

Ma'hind is, undergoing an extraordinary expansion of 
numbers, unparalleled in history, which began in the
 
e geenth century and Vwhich has gathered increasing 
momentum since the beginning of the present century.

The increase of the earth's human population duriig 
the last two hundred yearv has been three times great
 
er than the cumulated growth during all the previous 
millennia of man's existence on the planet, and it 
.appears likely that a still greater iticrease may be 
in store for the future: before a position of nu
merical stability'is reached'. The speeding up of 
population growth has been brought about by a great
improvement in the conditions of mortality, which 
has enhanced the biological power of multiplication 
o the species. This has been partly offset in-the 
economically more developed countries by restraint 
bf reproduction, but reproduction rates remain uii
diminished in most of the less developed countries. 
TlfeTlatter ' countries contain the major share of world 
population and are receiving an even larger share of 
the ur"rent"increase 'resulting from the excess of 
births over deaths throughout the world. The crux 
6f:th:world population problem is in the associ 
ation of persistent poverty anid technological re
tardation with unremitting rapid growth of iumbers 
in the leps developed .countries. 



Durandi lsalso.our.source for the following VAble indicative of the 

generas historical trend in world population: 

World Population Annual Average 
(in illio~ns) Growth Rate 

1.750. 
 791
 
.
1800 978, 1750-1800 0.4
 

1850 1,262 1800-1850 0.5
 

1900 1,650 1850-1900, 0.5
 
1950 2,515 1900-1950 0.8
 
1965 3,281 l950965,. 1.8
 

A somewhat deeper look into the regional breakdown of these world 

aggregates indicates that some interesting changes have been occurring 

even while the overall trend has, been uniformly upwards. In. the early 

modern period of,growth,, 1850-1900, the areasmaking up what we have been 

calling te , e1ss 6eloed nations -,Africa, Asi and Latin America 

were not growin population to speak of,, while the,nations of the "de

grew at an annual average
veloped" areas o""rth America, :Europe, Oceania 

rate of 1.0 -bercent or better. During Fhe period 1900-1950 the two regions 

and by the beginning of the post-World War II grew at about the same rate 

period the "developed, nations were groying at rateswell below those of 

the "developing'" world. This "cross-over. in relative grovth rates between 

the two regions has, to repeat, occurred because.-the growth rates of thehateeverywter
develope~d"rrgions 


"less devopd reionshave everywhere risen while the growth rates of 

the "developed nations" have,beenfaling. The postWorld War I rise in 

fertility in-most Western Countries the so-called "baby boom" - can now 

be seen in retrospect is a relatively mlnor deviation from.the long-term 

declining trend in fertility. on! important Implication of 'these trends is, 

.nqted, for the percentage of total world population represented byas already 

the "less developed regions" to increase, Of the total growth in the 1850

19,0only 44 percent occurred,in these areas. By 1900-1950 about 70 percent 

of the growth took place in the "less-developed". regions,.' Projections of the 

future indicate that over 80 percent of all future growth will ba these areas.
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Thus, while it is as we have noted generally accepted that the present
 

high rates; of population~ growth-in the developing',worldl'are'at odda with,the
 

goal,of rapid,,economictigrowth, the.-historical,picture suggSts that rapid
 

economic developed: and ,rapid population growth went hand'in-hand for Europe.
 

i6

Simon Kuznetslhasi summedup.this evidence as follows:

6


From.,1750.to the 1920's and 1930's,'the rate ofpopu
lation growth wasidistinctly higher'in those 'areas'
 
that we now consider economically developed-thanf'in
 
the rest of the world. The area of European settle-.
 
ment, perhaps excluding Latin Amr.rica, can be roughly
 
identified as the main area of development; it ex
cludes only Japan among the industrialized countries
 
and includes only relatively small (proportionately)
 
population groups that are not fully developed (in
 
Southern and Eastern Europe and in Oceania).. From
 
1750 to 1920 the rate of population growth in this
 
developed part of the world, which accounted for 21
 
percent of world population in 1750 and for 34 per
cent in 1920, was distinctly above that in the rest
 
of the world. It was only after 1920, and par
ticularly after 1930 that the rate of growth of
 
population in the less developed areas exceeded
 
that in the developed areas. Since the rates of
 
growth of per capita income in the developed
 
areas from 1750 to 1920 far exceeded those in the rest
 
Of.,the world, there was, until the 1920!s, a positive
 
lassociation between population increase and the in
crease .inper capita (and, of course, total).product.
 

To be sure, this, is a crude association limited to
 
-the broad dichotomy between developed countries-and
 
,the, rest of.the world.. It does not hold for: indi
,vidual,countries within the developed group: 'France
 

'and.Sweden, for example, with moderate rates of popu
lation growth had rates of growth in per capita'product 
that compared favorably with others; and Australia, 
,Canada,and even the United States, with high rates,of 
jpopulation growth had rates of increase in'per 'capita 
product that, while substantial, were not among :the 
,highest., -. .." ' -

And it would be easy to list a number of--countriesin 
Latin America, Eastern Europe, .and.Asia, with bjgh
 
rates of population growth and little or no increase. 
in per capita income. Nor does the association hold 

over time in the course of modern economic growth in 
a single country. To be sure, if such growth begins 

inan old country (rather than a young and empty 
country, usually overseas) it often follows or is 

http:From.,1750.to


accompanied by an acceleratiqn in the rate of growth 

of. population;; and in that sense,there is- for',a while 
a positive association between the rate of population

€
 .
increase and that .in increase in-per capita product'


Despite these,qualifications it is important that
 
through most of the long period of modern economic
 
growth, the areas of the world: that became developed
 
were also the areas in which the rate of population
 
increase was,,high, compared with.that in the rest of
 
the world and-with the rate in these .developed areas be

fore the initiation of economic modernization.-


Thedemographic movement in European populations has thus been from low
 

to high to low growth over the course of about two hundred years. This ex

perience has,.been referred to as the "vital revolution" or more commonly,
 

the "demographic transition." This "transition" is summed up by Coale and
 

7 
Hoover as follows:
 

The agrarian low-income economy is characterized by 

high birth and death rates - the birth rates rela

tively-stable, and the defth ;ates fluctuating in 
response to varying fortunes.. Then as'the economy
 
changes its form to a more interdependent and
 
specialized market-dominated economy, the average
 
death rate declines. It continues to decline under
 
the impact of better organization and improving medical
 
knowledge and care. Somewhat later the birth rate begins
 

to fall. The two rates pursue a more or less parallel
 
downward course with the decline in the birth rate lagging
 

behind.- Finally, as further reductions in the death rate
 

become harder to attain, the birth rate again approaches
 
equality with the death rate and a more gradual rate of
 
growth is reestablished, with, however, low risks of
 

mortality and .small families as the typical pattern.
 
Mortality rates are now relatively stable from year to year
 

and :birth rates,--.now :respons~ve to voluntary decisions
 
rather than to deeply imbedded customs -- may fluctuate 
from year.to year.;, This 'short description fits the ex
perience of most countries whose economies have,inder
gone the kind of reorganization we have been calling 
economic development. 



The theory of the demographic transitonhas,been,i
 
sum ried here because it is thetheory which seis 
to6be,the best available to .describe the expected course
of events in the low-income.ares of the world today if
their economies are developed. "Shall we-not expect thateconomic development in the contemporary,low-income areas 
will bring with it.adecline in death rates ,followed by a
decline in birth rates, and will produce over an interim
 
period an acceleration of population growth?
 

Thus, "transition theory" is
a completely empirical proposition based 

on the historical experience of a handful of Northern and Western European 

Nations. The implicit assumption is that there exists, some natural tendeni 

for populations to go through a cycle to low to high to low.population growi 

as they experience the basic restructuring of their economic and social 

institutions which is called "development." Declining death rates indicate 

that a nation has entered phase I of the "transition"; declining birth rates 

or even evidence of appreciable fertility differentials among,social and 

economic classes, are evidence of having arrived in Phase II; when both
 

birth and death rates are low and approaching some rough kind of balance,
 

the nation is entering Phase III. Bogue computes, on this ind of basis, an
 

index of what percentage of the world's population has completed its "trans

ition." 
 Asia and Latin America have clearly entered,the first,phase and
 

.
are confronted with rapidly falling death rates and conssquently~rapidly
 

rising populations. 
Africa is.only just now entering this phase and has its 

greatest growth potential some years ahead of it. The "optimistic" cases 

of some North Asian countries - Korea, Japan, Taiwan  in which fertility hai 

also fallen suggest that Phase II has been reached'for at least. this handful 

of populations. 

Tihi heart of the "theory of the demographic transition" Is'an Implicit

glimpse of"rational economic-demograp i'c"man. Van Nort has Aushed this up 

h cely.: 



can be put very simply and.Our proposed foruulation 
!crudely as fo;,.ows: the transition from "high"to
 
"low" levels of fertility represents, in first
 

approximation, a transition from a biological -model
 

of fertility to an economic model of fertility. 
By
 

a biological model of fertility we mean the ideal

type situation in which levels of fertility are
 

determined by the more or less direct operation 
of
 

biological factors, conditioned by a set of social
 

and psychological factors specific to a preindustrial
 

By an economic model of fertility we mean
society. 

the ideal-type situation in which levels of fertility
 

the rationalare determined by decisions based on 

allocation of resources among competing wants of 
the 

type normally denoted economic, conditioned by 
a set
 

of social and psychological factors specific to 
a
 

The transition in
modern industrial society. 


fertility represents, in terms of this particular
 

formulation, the gradual limiting of biological 
de
 

a process of rationalterminants of fertility by 
decision-making.
 

characterthe "transition"process has 
iThis implicitly economic picture of 

istic'; of nearly all writings on the subject.';' However, it6s beeni the socio

lOiCalor the psychological interpretations which have 
usually beenstressed.
 

to low populi'w to high
jinU fact, it"is' perfectly possible toihhow that the 

e - it maximizing model 
latioh growth trends result"from' a7very simp 

It will'be main burden of the
 ,of the nicroeconomic decision-making-unit'. 


to eluc idate' suc a model', "capable'we feel of explaining
balanceiof! this paper 

ao possessing

thf bbetrd"deiadriphie trends in'tie'Western Transition 

and 


' e ' -Ofutu f the d'evioping nationF",
of 0 some predictive powereregardingthe 

Family FrmationAn Eonmic Theory of 

of behavior is familiar, to 
The conventional economic theory consumer 

The consumer is viewed as pursuing,aeven casual students of economics. 


maximization of his total satisfaction, given a range, o goods from which to 

and given his own tasts andincome.
their relative prices,choose, given also 

This apparatus can be adapted so that children are introduced 
asia special
 

kind of "goods" generating both consumer satisfaction directly-and 
having
 



ome uvo cutunlike Pharacter.isti~ics 'a'asweil ',There are' cots -onnected 

* . 4 - "..d 

turns, frmtar iouspossible.quantt.es cair be.balanced off against the costs. 

Leibensteinj,- inW Ba-ckwardness- and -Economic, Crowt: first 

th acquiringa 4 Iaii thse assets,I n.. h. •at"s>ctiore

4 his classic,,' Economic 

published,-in ,1957., noted:' the.•serveral. types- of "utility""that a birth might 

.9
generate; for parent-a.97
 

.,The.. types;: of. -utility are:,,:,; (1),the'utility to be 
derived from the child as a consumption good,
 
,,namely,t-as.-a source of personal pleasure ',to the 
parents; (2) the utility to be derived from the
 

'
 child.as a productive agent, that is,-atsome
 
point the child may be expected to enter the
labor force and contribute to family'income;-ad". 

(3)the utility derived from the prospective child 
,as apotential sourc of security either in old,'
 
age or otherwise.
 

Leibenstein also touched on the question of the costs of children to
 

the family, as follows: "The conventional costs of child maintenance in

crease as per capita income increases. The style in which a child .ismAin

tained depends on the position and income of the parents; therefore, we
 

expect such costs to rise as incomes rise. The indirect costs are lIkel3
 

to behave in a similar manner. By indirect costs he makes clear elsewnere 

that he has in mind among other things the opportunity cost; that Is,. the 

decrease in family income due to a reallocation of some part of-the total 

potential time and effort available to the household away from. gaiful 

economic activity due to childbearing and childrearing. Thus, the coneumf 
-•o:. • .4 ., : :' ;l ~'4.... , .: !.' , 

arrives at some kind of.optimum.. This decision-making process proceeds ir 

the light of the relative costs and returns from other types of purchases, 

that compete with the acquisition of children. 

Put thus bluntly, the model may evoke either a snicker at its naivete 

someor outrage at the cold, unfeelingmind that could suggest that .children 

.h , , . , , , e .. . .. t m - , s o f 

how compete in the minds of their parents 
w 

with a new car or a .bigger house,
 

http:child.as
http:parent-a.97
http:quantt.es
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Ye neither of these: criticsms i.well-founded .,To4begiI!' with the'lmodel 

4s;obvously.restricted in ±itsapplicability:-tb, couples ::.wh6ao plan,.their 

£f lleu,r, who, have: some fairly: cleari idea-of. how' any children t Vhe~y'want 

.and ho.,then, employwhatever technology:is 1vai1able toireach -thtn ber. 

peronsw do t practice4any kind -of meaningful'.contracepti etither
 

because of religious belief or.because of ignorancel ori indifferencearenot.
 
going to be ."well treated"..,by .this: model.since they: arenot truly "planners."
 

,gigto4 y.4 s, moel sicw 'hyt a 

Nowever,! most",people,: in the developed., nations ,are -planners" even if they 

ale: not 100 per cent, effective, in- reaching.rtheir. goal and :even if the goal 

itself is a shifting,one ,through time , There.is evidence :that many couples
 

in the developing iations :also have far ;fewer,children than they are biolo

gically .capable of having, and there is thus reason to believe that some
 

.planning occurs th.re too.
 

The second criticism suggested above can be answered in the same terms.
 

While the desire for offspring is.clear.ly widespread md powerful, the fact
 

that "planning of families does occur suggests that a rational balancing of
 

'childrenagainst other sources of satisfaction also occurs. That, in nearly
 

all cultures, couples undertake to have fewer children than nature might
 

otherwise provide suggests that there are other goals that are competitive
 
with the desire for parenthood.
 

Many families--p most families 'in the developing areas"--. do not 

appear to plan at all, which may indicate that the satisfaction-from ever 

Very largenumbers of children remains a positive factor. However, such 
-


. 4,. . , , , 4" ' ' . .. ".'. 4"< ' 5. % ! : - :. -- , " . ' :' : : J .- ? , - 4;:: i , , 1:: ' 4 


apparent lack of"planning may really indicate only irefficient planning 

frequent unwanted pregnancies and births -- due to exclusive reliance on 

'relatively ineffective "folk" methods. There is also a category of non

:planners made up.of, traditin-bound men and .women who, given -their.'religi 
- ' .= 4,2.'.:,. '-, ''"' .. -- 44 - r?.4,,:, ' .. 

v . 


and ethical beliefs, and-given varied levels,'of income and contraceptive" 

expertise, simply do not have meaningful access to family ,planning. 

http:clear.ly
http:There.is


IEven given ,that the)planning -is
uncertain and given that ';'the i-0iItand 

satisfactions ivolved iare subtle,-It still-s; s~eaoal to thnAf 

.couples :"s makinga:4 mxlaizing"decision.and choosingt,:helr faily seize 

tn much the same ,.way.. ,that?,,they make other 'householdr', economic -decisions.. 

LThis.,is':the . basic ;assumpton of.,an emerging- point.of.view.that cnw ,bebCalled 

,an: '!,economic,,theory:of,, fertility,"
 

~vhis. model -may .be- illustrated very isiaply>'as shown ,"in !Figur'e:I' -' Curve 

.00' represents, the ,total -(andfixed),,resources .available' to:the .fimilyunit. 
r(This,can;beinterpreted.totalhours ..as :per the relevntplanning perid; 

or ,converting-;all,,hours-to;. dollars. at .the 'going market'.iage! for::all':dults 

in- the .;p,anning unit, it. can,.be: thoughtrof, as ful3,>.poential.income .'in~'. 

Easterlin's sense.
 1 The two vertical axis both measure• net-".margial ',benefit
 

(or utility): per resource; unit expended.. Function'DD i a thi,-mar;ginal value 

of resources ,deyoted,toconsumption of non-children; related .goods and -ser
vices :including leisure.' Function s the sameItype regarding ;the return.d 

from children. Note that this returns-curve-does,:not -direetlyimeasure 

family size. It seems reasonable to assume that total resourcesexpended on 

children would be directly related to family size and ''that' consequently, the 

00' axis could be laid off as number of children for the purposes -of the 

BB' function. However, it is not clear that each additional child would 

represent the same distance along 00 since marginal cost per child ight 

not-be constant. Also, the cost per child would definitely be related to 

the quality objective of: the family, as this concept is used by'Becker ain 

others, and the distance along 00' per child would be different for dif

ferent families. 

In any case, the equilibrium allocation of total resources between 

the twopossible uses -€consunption and children is reached when the 



-,marginal returnto, -tne:Laut-unixc-of resources _ devoted toeach' of the two 'is 

:'the;me.- This'.i .,point .iwhere4 the ,marginal returns':-OF. 'O.,G 'Gare,the 

-sae,',and;,OEres e gtchildren an'o tos consumption. pte. 

can be-made a bit, more'realistic:Jby'allowing: forleisure 'as a1separate'and 

jrcompeting possible use of-resources..:.,The, leisure'must "have:a.marginalvalue 
higher than OF - O'G Io be pursued at all. Mak'this OH('OFi)F.iuFigure 1, 

in which'case we .move back upboth BB"'-and DD': until. the:'marginal returns 

rfrom children' and consumption are also .-equal,'to .the.,assumed marginal 'value 

of.'-eleisueof Oi).. ?OH'.(= 'o tolchildrenm'""JKAt, this .point,':OJ resources 


,..toleisure,'andKO',.:to consumption. Total resources;,are :exhaustedgand the
 

marginal-:,return ,Ipermunit: of .resourceeemployed-is equalized',in .the three 

,possible "uses. 

, The .effect ',of .increasing the.:marginal':value' of'leitheri leisure or con

,;:,sumptionon the purchase of -children is thusseen 'as <comptitive. -'At some 

-very':,high- level ofz D'D.or , of' the return'-from leisure,.OH, 'thepoint E would 

be ,very:much.:closer. to. origin., 

.Major Theoretical and Empirical Findins 

Let us review briefly some of the pajor theoretical and also empirical 

works done within the framework of the above model 

,Gary Becker in a 1960 paper developed these same notions into what is 

probably the first statement of an economic theory of fertility. There
 

are two central themes.in Becker's argument. First is that people decide
 

how many children they will have in much the same. way that they purchase a 

consumer durable. In both cases, present and future• returns are balanced
 

against costs and a decision is made on rational grounds. He observes that 

people, in general, purchase more durables as their income goes up and they,
 

probably also desire more-children as their income increases. The widely

observed inverse relationship between actual fertility and income Becker
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attribu'ter 'malnlyt~te1c~ 'contraceptive 'ki-6led A ~'n e" amn 

,low-income, -groups. Usingexamples,'fromw'&variety of :settings, h a 1e 

lto satasfyJhimself thlt where'contraceptive 'knowledge'can b'utandar'died 

fo apositive relationship emerges between' income 'and ferlt'ilif.'
 

"
Secondly, Beckersagues that, in any case, the product which peopl'e
 

are -purcasin~ig when 'they,plan their'-dis
d iiad numiber of children is cid rei
 

of a certain quality;'_; -Thus, .the '.pareitis are Ideciding not only how 'mat
 

births are'-desired,.but also what qualityof children these births will re.
 

present. This'qualitylfactor is"-elusive and'troublesome. Becker says "high
 

' more living space at home to prvi.
quality" childr'enentaii~greater expense 

separate bedrooms, nursery schools and private colleges, music lessons,
 

'more frequent medical and. dental' care, and so forth. Al lowing for this 

qualitative "dimensiont,'he argues Ithat the spendingon children definittly
 

'rises witf:irisInh' income (or, 'in more technical' terms that the inodm 

elasticity :of demand" for children is' positive) ."
 

'Thus, ,tlt'c'ost lper.chi.ld is muc greater for-highis*me (and '+lowifer

tilityvgroupsscannotppurrasIbe 6used to rfe theyy:,a se.. children. 

"They are of -a ,average .qualLtY" . 

explain why tey....'.... 'fer phider, 

purchasing childrei .,iigher -but.'the.t'per 

" iunitrofii'high--qality 'children is for purchasers. To put' thethe "same .1 " 


matter, differently, Chevrolets• and. Cadillacs are consideredl ,by' anIiigh
 

quality automobiles, 'respectively, ' having prices which-are 'arkiet.determined
 

low-income 'and, high-income' alike'and the saue to 'allprospectrive buyens, 

If'high-income persons 'choose 'to 'buy Cadillacs and "low-income permo choose 

wto buy' Chevrolets , this is: attributable mainly o the.. rincome differetial. 

not z heJpri'e,!diff erences :between-! the twiautomoiles.", ' Thuslu.B'OMck! 

: rguethat high-quality,and lovqualityi children are in dsome 4nse iavaitable 

I to high :and low-income:p ersoni alikei, 1.60income groups choose .(or,,per. ps 
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end, up prcnas e they. havejno effective,.:choice) larger,nuibers of 

low-quality. children, while higher-incomeigroups choose.a ,mal i er number of 

.The actual.1 spending. of -the higher-income, group onh-lghe-a14y: .,children._ 

children will almost,,certainly :be greater than.-the spending of, -the low-income 

goup. Thus, ,demad.. is correlated ,.positivelywith, incomes, and ,.since the two 

-.and highgroups are buying different products the relative .prices of 'low 


quality children do, notaffect the demands. In sua, Becker says:
 

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 relation

,ship. between cost (oi price) and quantity purchased 
explain why richer families have had relacannot 


tively few children.1.
 

. Becker's conclusions are provocative because they run exactly counter 

:o the central conclusions.of a generation or more of demographic research 


the 
Pmel,that higher income means clower fertility... Becker limited 

pplicability of his model by stating that,"there are .novery good sub

or children was wsomehow
titutea fpr,children,," implying that, tbejdemand4 

nique andnotaffectediby relative-,costs of, obtaining these assets 

:ompared4,ith other assets or,,the.relative benefits from these assets 
versus 

other,, assets. Thus, ,by ignoring prices 4and- by :shaping his entire presen

,taLon to, show .that children are ,a unique, noninferior "good," Becker in our 

economic Itheory. of fertility.j,udgmenttfell .shortt of. afull 

.1963.14 
- Thenext ..important ,.theoretical,-step,was -taken.by Jacob Mincer .in 

of ,theIgenemral4portance, of opportunity, costs,In developing,,the~notion 

(the ,vincome or rjeturns rforegone. whenweidecide to do one :thing- rather: than
 

something eise),,"and,price and income .effcts:for tatistica l studiesof
 

de ad for ,a 4wide range rof-, products ,-Mincer ?took as.;one illustration the
 

demand forochildren. 'H~e:major cross-sectional ,study
atgument.was ,that a 
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could afford to ignore 'the cost (purchase price..of.C.i.dren @'ui.. it is 

while the same in-o-idtr ui,constant for all income groups and families 


Measuring opportunity costs as the foregone'wages
of opportunity costs. 


of the:'wife who bears and cares for children rather than working, and using
 

a sample of 400 employed, urban white families, he fitted the following form
 

of a demand'equation:
 

x- 8Xf + + B3X3 + p
 

in which X is fertility, Xf is sum of husband's and wife's full-time earn

ings, X3 is level of contraceptive knowledge measured by "years of husband's
 

He found that
schooling," and X2 is wife's full-time earnings. 


X- .lOXf - .19X2 - .02X3.
 

Thus, his results were consistent with the assumption that the income
 

effect on fertility is positive; the relationship with opportunity costs,
 

negative; and contraceptive knowledge, cutting across income and opportu

nity costs, exerts a negative effect as well. (The variation in his dummy
 

variable for contraceptive knowledge was small, thus undoubtedly explain

ing the very low coefficient obtained.) This approach made no effort to
 

look at relative costs of children for different income~groups or at the
 

for various sizes of family other than, as noted$ opportunity'costs.
.reasons 


The most recent theoretical contribution is contained in apaperby
 

1,5

Easterlin ' Reviewing the earlier literature, Easterlin argues that ta 

'permanent income!' concept is more relevant to the-,fertility decision than 

The idea of permanent 4income:.0as Anismee'currently :measured income. 


troduced into economic analysis by Miltn 'Friedmanaf
and isdefined-sim ly
 

"the income tou:which 'consumers adapt their 
:beavior:- whichsweLterm
as: 


;opermanent 'income.
 



argues for an even broader definition of the income 
variable
 

Easterlin .


and includes not only what he calls "prospective"
._income but,also-a meosure
 

of the opportunity income.foregone. Thus:
 

Even if.there were no difference between 
prospective annual
 

income and that currently observed, the potential 
income
 

of a household would exceed its,observed income, 
for the
 

simple reason that typically money income is 
foregone
 

in order to have time for the other pursuits. 
.Observed
 

income may be an unreliable index of potential 
income
 

because it inadequately reflects not only prospective
 

earnings through1 ime but foregone earnings 
at a point
 

in time as well.
 

Thus, Easterlin posits a "potential income" as 
the appropriate income variable
 

He agrees with Mincer that the wife's forgone 
income is
 

affecting fertility. 


one kind of price of children but also indicates 
that the cost of hiring
 

He agrees
would also enter in. 
child care - day nurseries, for example 

with Mincer, however, that the sign attaching 
to the price-fertility re

lationship is almost certainly negative.
 

Easterlin's greatest contribution to moving forward 
the theory of
 

He does
 
family formation is to put competing goods back 

into the picture. 


Thus, be says taste for, or relative
this through the notion of tastes. 


intensity of desire for, children must be evaluated 
in the light of tastes
 

"The strength of a house
for avddesire for other goods at the same time. 


hold's desire for any given good, say, children, must be evaluated 
in the
 

Misinterpretation of this
 context of its attitude toward other goods." 


-.simple fact has led to much misunderstanding 
concerning-responses to-survey
 

Even given,his income, until.we know
 questionswabout desired family-.size. 


what,the,consumer's tastes'are ,for other goods .that<compete.tin 
his, mind with
 

lare isolating the taste factor.
children,-we cannot.be sure we 


There is, Easterlin notes, a well developed the6reticalframeworkin
 

economic analysis for showing how such choices among 
alternatives that are
 

subject to constraints occur.
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ifn generai, one-u preference system .at any givenr time may
 
be viewed as molded by heredity and past .and current en-

Avirobment. Thet process :starts withbirth and ucontinues 
through the life cycle. Religion, color, nativity, place


-of, reinc., and education -enter aitothe shaping of' 
,,O ,?e188o, 01t8 .
 
tastes.
 

Although economic demand analysis frequently assumes that tastes are essential
 

lynoneconomic in their genesis and that they remain relatively fixed over,
 

time, this assumption will not be valid for fertility theory, Easterlin 

says. Tastes and preferences are partly determined by income and in turn
 

interact with income since some choices to be made now have,a bearing on in-

come in the future. Similarly, tastes for children have shown variation anong
 

the generations and will continue to do so, regardless of what the overall
 

trends may be.
 

Finally, Easterlin calls attention to an interesting and overlooked 

aspect of the fertility-consumer demand theory relationship, which is that 

demand for children is actually a joint demand, the other commodity involved 

being the act of coitus. Now, demand for children can logically be separated 

from the demand for coitus since adoption is possible. Similarly, the demand 

for coitus does not imply any demand for children. In totally unplanned, 

noncontracepting family situations, the two products are linked very strongly. 

The couple must judge how much coitus they wish to enjoy in the knowledge 

that the benefits and also the costs of the joint product, childreni, wll 

probably be theirs too. What contraception, and in a deeper sense the ientire 

demographic transition, is all about is breaking this link. Butso long as, 

contraceptives vary in effectiveness, acceptability, coSt and the effort 

required by the user, a decisional element ramains :for the couple. Is the 

time, trouble, and cost of contracepting, of breaking this "link,greater than 

' 
the expected net cost of the joint product, children? Deciding this question
 

has direct bearing on the other decision which usually receives attention '-': 
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that is,, how. many children does !the,"couple want? For in'-some cases, 

the children are..,wantedonly.,in the sense that, the costs 'of preventing 

them outweigh the costs of having them. 

A variety of other empirical studies having been attempted in efforts 

to isolate and measure the strength of this economic factor bearing on 

fertility. These include recent papers by D. Freedman, R-. Freedman and 

L. Coombs, Kunz. Stafford, Judith Blake, K. Namboodiri, and Cain.and
 

Weininger. 9
 



Implications For The."Green Revolution' • 

Let us the argument, thus far GW6rldsummarize 1 'population growth-bagan 

,first in the Western sphere of ;civiliztion and occurred "ia 46'ciatfn 

with a -series :of_ economic and social- transformations.- "ThereIs-• :evidece....... 


-that fertility .rose in at least the early ntages of ;the proce8m',bu over
 

:the. longer run the rise in real incomes seems toihave causeddeclines"Int
 

fertility. Host demographers would assume -thit the inverse relatibships
 

-between fertility and Income is a early inevitable trend. But, 'it, is im

portantr; to remember that.this relationship in the West was also -filteil
 

through,urbanization, a changing occupational structure,of the labor force,
 

and many.other important changes.
 

.- At.the microeconomic level, we have argued that the emerging economic 

theory.of family formation provides a valuable guide to the behaviour 'at 

the family .level which produced the observed macroeconomic changes' in birth 

rates. In particular' we have suggested.that the family can be thought' of as 

making a deliberate, maximizing choice with regard to family size aftera 

balancing of costs and -benefits of alternatives. The planning in purkit 

of the objective may not be very efficient, but this too can be - aseena-a 

matter: of, rational cost,to benefit calculation. 

The implications,of this model of-actual fertility behaviour' are4that
 

the :factors' affecting- fertility the most are the, subjective 'economic return 

from ,children? .to be recleved by the family, the, relativereturn' available 

from other. possible. sources'. of income-, and, satisfactibns, and the 0sts" of 

•theychildren . - Using this imodel it, is. now, possible ,to - con-sider thet impli. 

,t-cations;,onifertility, and on consequent,. population growth o0f the' changes': 

r real-income' which we; can .assume, will' flow,' fr' .the ! 'green revolution'"',. 
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Let ususe, for this analysis,, .another version,-of the conventionin
micics and sketching out three hydif~ferencei, curve ,aPparatus of' 

pothetic cases,, 7 Case s,.iillustrated -by-Figure 2 . Curves T1-, T.2,1' etc., 

area family of, isoutility, (or trade-off)- curves-representing locuses of 

.,total, satisfaction from the two presumed ways 
people derive enjoyment -

Thus, points-a and b on T,- represent equal 

s4equal. 


material goods and .children., 

,welfare arrivedat by -different,combinations of; the two goods. Curves Il,
 

etc."2, 1 are various income levels, the intercepts of which mark off the 

absolute limits,of.the consumers: ability,to consume either one 
output
 

.,(Oc material. goods,. oh children).., The equilibrium, or "right" combination 

is at g where Ii and T1 are tangent. This represents uniquely the highest
 

income constraint. Point h represents the
 Tcurve available subject to I 


The increase in income from I1 to 12 thus
 same.equilibrium for income 12 


This would indicate, then
increases size of family chosen.from Oe to Of. 


\the.case in which in income elasticity of demand for children is 
positive
 

,and rising,incomes mean an increase in desired family size. However, it can
 

this result follows from the assumed shape of the
be .shown, thatSeasily 

.preference,surface in Figure 1 (the relationship of T1 
to T2 , etc.) and also 

the way in which increases in real income reflect themselves in movements 

. along the. two.: axis, .(the Oc, Oi and. 04,OOh intercepts). 

The.crux of this.case is that total income increases for the family 

unit; wtth...no, change, in! -the marginal"utility of either consumption or; children. 

Thisjis .the same thing;.as saying-..that'the utility surface is smooth and 

,sy!trcalwith respectto.the, origin.. This-! would indicate that- the increase 

in. increases, in.the consumption of both-children and4in.incoe, would result 

then be, the resultto+the extentmaterial, goods.-. . lncreasedipfaertility, might ..


that any deliberate restriction of fazd~y size had been occurring prior to
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,this time. Cases.in which-age at marriage, employed as'a.rgoulator to
 

keep family size within the desired bounds, has fallen with increAsing.
 

economic progress are examples of this case. The much discussed case&of
 

the population increase in Ireland which followed the introduction of

the potato also comes to mind. This case very definitely has neo-


Malthusian overtones: population increase follows a rise in the standard
 

•of living. But, it is a more defensible version of the essentially
 

Malthusian model because it makes fertility the regulating device not
 

mortality. Mortality changes may be associated with changes in income and
 

standard of living but due to the intervention of modern public health
 

measures the link is much weaker and more uncertain than was perhaps the
 

case during European development. In fact, both interact. The result
 

is that the increased levels of living bring an increase in actual fertility,
 

As we noted above there is considerable evidence that fertility.did, in

deed rise in the early stages of the Western Demographic "transition" and
 

there is also some scattered evidence to suggest the same kind of posi

tive ,association between economic 4evelopment and fertility in the present
 

:Oeveloping areas. 20 
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Cgase,,jI-- Case U i s.Aillustrated by Figure '3 which 'shcwsaunit.+for 

66m .the trade-off -,of material-goods- to children changesais leel, of -b~th 

- '
 
Acrease. The, preference surface is, in short, -not': asmooth rregular surface 

ut instead 'shows a skewednes towards. the materialkgoods axis. -IAn- this case, 

e find our-successive changesbetween -iand, -,T an
 
Ls income rises, 

oa-to ob to.oc. Thus,indicating smaller and, smaller Ifaniiily- sizes ,.:wo-


:he increase ,in+income does -not generate!a,iscalar,in'crease'in,fertiiity
+but
 

. 


, i,:etc. 

certain %point-:i'Noticei that
:-this,,pre-supposes
ather -areduction 1past a.


. ncome which".are c petitive
:hat there exist--a growing volume.of uses forithe 


etc. alsoinves tment gOods services, '-and,ith-children-manufacturers 

:hat'the ,increase in-income'is :in,theform that lendsitself readily -to use
 

Wrather
than -a +iiiple
.or72lthese-nchildren goods;,tat is, in cash 'income 


Lncrease in -the,level'of subsistence;:;.,-Thisi.s -an iportint point "to w&ch
 

fe return below.

- li:C~e 'I IThe - ,cost",'of c:eihildren. is measured in this'modelby the amount 

)f.umaterial. gbods and services satisfactons'which.must'.be'.surrendered -by 

. it is-assumed
he' decisig'n maing-'unit'when they Arezchosen, In~other+woids. 

that income is suck that it can be used forichildren or .fdfno'.hildfen. 

seen, tAsewehavet isalso the questionof "quality"satisfactions. 


per child to th. "Quality" r health care,
-.... means the education,
t..bewdal 

ood and the like with which the child'iu equipped.qpecial+.housing .and It
 

child bythe-parents and it can.rep;Ire.sents, a lieasure .of the investment'per 



vary widely. -At seemsi reasonable :to 'think -,that,it rises with: incoue;i'that 

is ........... ,more er"ncome.famili'nvet .. child than 'low income failie 

sa~ 	 thatan~ hs-sth tig'asaig 	 th wmrginar-cost--pervhild rises 
•'ith :incoe.,' - ' ,tems~ ,,of odur earlier list'f ites which enter 'into oiott6f 

:hildren such factors as -out-of-pocketf- ' costs of.'Schoolin , the lopportunty" 

" f"member:"ost 'of Ihilcare" by some adult ot he a mly, 	 leisure 

a': o,. 	 . .withinreasing -income: -els d for'drelevant Thu 
'
 no t-:rise':if the :'cost

:of-children'!compared tbooth'er."thing. riees' :hildren, may 

evenafaster.ri, 

',',-Figure 4 illustrates"this possible relationship. Herethe-cost:additional 

chang
ncreases in fdamily size riases 'sharply 'as -e increae real i'nciei' cThe 

-	 The' cost of od:children' was
ing s6lope 6f the"income line'illustrates this' 

o 	 ,o6ods, -but :the, cost' of' deidditional: children is gh,';an 'obviousl'i $greater 

itt,..cost.' ..... the increase lef in children.-i:-The result 4-is'tt,Siilarly, 

even: with the 8 .... 'sufaceto' th .T 1 .-2 , T .trade-off icurves 'portrayed in%

a"to
size tends :to fal :as'income goes:up"-

vigurei , the ,desired family 

.-Themodel of'-the ":demographic' transition" 'inWestern European -poplations 

arues'ifpicitlyrtat itwas 
a cmbiaton of 'Caies,,IL'and 

1II;thatPre

'rising volume:'f."competing_,consumer.
 ferenzcetur,.uined 'against children as a 


gods'and'services :eicamei available ito the:.increaingly,-urbanized ,literat,
 

the",cost-of ('childreti.,tflided-'to -riseo along
'ndi-iducatfed poputioln -'anid-I"tiait -.

with thetrend increases in 	 per !.real'Uncome"unit.'Thus, fertitya-family 

declined as income rose. 

Now, at last,' we reach the heart of our own present consideration;
 

lwh'tnhoif theselCases (or what- kind of comblination) will best describe the 
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,tmCtio.the:increae4enr,,ea ncomes now: occurrin- in the developing. 

:natiqnsas1'traditional agrlculture ,begins to modernize? TIhe~questiOn cannot, 

be annweredwthsany, ertainty buti the, foregoing analysis does mke it,
,-possible toat,least enumerate.and discuss someof the major element. in 

t4e,present.situatio rwhich will shape the answer
 

;i' r" hO , he ..benefitsofitrbtthlonfrom the modernization withinthf 


agriculture is important. ,If.. we can broadly and perhaps.artificially divide 

the,agricultural sector,into,.market-orientediand subsistence, then,It, is
 

likely-that improvements in the productivity of the subsistence,farms will
 

inchanges,result suchq as those described in; Case,. above. Theiincrease Is 

anncreasein the ability. of.the unit to feed, itself, and :the,per.,capita 

consumption,of,existing-members willvxise .and, because-of,both decreased
 

•mOrtalityvand increased ,fertility, the ,numerof members may, also .rise. Sub

sistence.farms, almost-,b",definition, ,are not likely .o be well -described
 

,byj.our:,Cases I1 or-III since their iAncome -is,
not.tradable to.other sectors
 

for competingi 1onsumer 1goods and since most :of ,,the;icosts,of.,children s,.imply 

do not apply. Thus, an improvement in the standard of living of the sub-. 

sst.ence sectoris;likely to,c ause +an increasepstemporary pgehaps.but real 

all-,!,the ,same:,in population growth,. On a little reflectioni.this shoUd.not 

really be .so .surprising.since it is typicallythis sector,.of,most populations 

which is the high fertility .roup, ,long9after fertility declines have set
 

!in the -other isectors -and,even elsewherewvithin,agrtculture. ,,The examples of
 

the marginal' subsistencefarms'.ofI the iAmerican Southand Southeast come to
 

mind as do ithe subsistence Ejidoes of Mexico. '-: . , :. i,.-.. 

Secoid, the market-oriented farmers are more likely to experience the.
 

situations described,in Cases I and III above, namely increasing-co ts of
 

children and increasingly available competing goods. However, this will be
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more true for.the units of the middl, income range since very large, pro& 

perous farmers will not in fact feel the' constraint to maximize keenly 

They can afford large families and still afford ample supplies of other goods 

even in the face of rising costs of children, The relatively high fertility. 

of the-very rich even in the United States supports this interpretation. Thi 

fertility islikely ,to be decreased by increases in the productivity ofagri

culture to the extent that the improvements are concentrated in the 8all to 

middle size and income farms which are market-oriented, which have begun 'to 

consume the output of manufactured goods and for which the copts of children. 

have become a relevant consideration. 

Third, measures designed to increase the cost of children, - compulsory 

education, child labor laWs, increasing the labor force opportunities of 

females, etc. - will all have a favorable effect on fertility particularly 

in the face of.rising income levels. Measures such as these should be made
 

part of+ the family planning program even though they have not typically .been
 

so up to now.
 

Fourth, excessive austerity in development may be self-defeatng.. Our
 

model suggests that allowing income levels to rise, especially when such rises
 
.,7 ' " 

+ '7Y,y , 

are accompanied by a growing.awareness of the benefits and delights of transistor 

radios, aluminum cooking pots, ,umbrellas and so on, should result in declines 

in fertility after some point. (Itcan also be argued the other .way around 

that without such trickling down of aspirations and economic horizons,, fer-. 

tility is likely to remain high., Both our Cases II and III can be seen as 

working in reverse top.,
 

The foregoing discussion has been at a.very high level of abstraction a
 

this may seem to affect the meaningfulness or the applicabiityof.the model 

The model
and our deductions therefrom This'need not be the case, however. 


need.not be applied only to national,popuiations. It can be appliedto
 

sectors, economic classes or subgroups within a population and can go a long
 

way towards explaining fertility differentials within an apparently homogeneous
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uzaeraeveLopeu nation. It probably also helps' our understanding of, the 
.

,kiPR of the demographic transition in the West was sodifferent from ne 

Coutry or ireg'ion to another and'why highfertility persisted in some areas 

but'noi in others. 
The greatest l'klihood, it seems to me,"is that much of the Western 

"transition"experience will indeed be repeated in the developing wrld. As 
incomelevels rise, fertility may also rie for a time. But, if income con

tinues to rise and if there also occur the concomitant changes in social and 

onomic settings which we have suggested result in increasing competing goods 

and also the cost of children, then we see no reason to doubt that fertility 

w'ill begin to dec ine. But , to remember that this adjustment 

process, this learning period took severil'generations in'the West, about one 

eeration in Japan and perhaps ten to fifteen years for Taiwan and some of 

he othy "successes"in the deveoping world. Perhaps this can be 

cut'downa e'itmOr, it Raising agricultural productivit5but perhaps cannot.' 

is the first step towards the complete modernization of the traditional
 

'soejj'fje Tha' sesond step i the creation of viable industrialuoetic 


sectors and the creation of an "achieving" frame of mind. Fertility' reductiol 

s....lily -to come" as ste three breen -fur in this process, perhaps ten to 

twenty years after the initial breakthrough in produttivity' Some Voild say 

too late and that fertility declines wil iinot'matter that farthis"ill be 

fur. I disany case we hav no choice.' Therd'is no 

chep and easy path to fertility reduction.- Ouir own' impe model maIe8 this 

clear as does the whole weight of much experience in fertility'reductng pro

grams Vy goveruaentlaround the 4orld-. Fertility .reduction' foDiws economic 

development, not theo her way around. 
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