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This report snlnarlzesrthe most- important fzndlngs in
a studg designed to investigate the linkages between education and
fertilxty in the United States. The data’ base for this investigation
is the Wational Longitudinal Survey (NLS) of women aged 30 through 44

by the Bureau of Census. The basic hypothe51s is that education will
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affect fertility and that fertility and marriage decisions will
affect educational choice. Results indicate that a woman marrying and
having her first child at age 16 will complete 3.5 fewer years
education than a woman who never marries. Educational chqice is
signlficantly affected by the individual's socioecononic status--as
reflected in parents' edudation and occupation=--and b attitudes
towards housework and child -care activities. The total cost of
children, both explicit and implicit, variés not only with family
size, but also with the, tfiming of family formation. It is apparent
that @f child births are delayed until the amother has coapleted her
formaP education, thensthe foregone education costs of fertility will
be minimal. (Author/DE).
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INTRODUCTION ‘-
. .

. .
. This report summarizes the most important findings of our

study of educational input and fertili?y fesponse funded by the
Y '

ot

N

National Institute of Education (Grant number: NE-G-00-3-0171 ).
,.-) .- i ) ‘
This research was initiated in September of 1973, and its

principal dbjecti&e'was to inﬁestigate'the linkageg between

education:andhfertility in the United States. The data base

»
.
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for this investigation was the National Longitudinal Survey (NLS)
- - N ’ . . - .

7 L . .

of women aged 30-44 designed by the Center' for Human Resources

. ‘ - - ,
Research of Ohio State University and undertaken by, the Bureau-
of Census. Somé'delay in our research was caused by thenlaCk of
availability of the revised NLS tapes until March of 1974, prior:

to which time, we weré forced to work with the original and -

v -
° ¥

" error-prone census, tapes o
.

4

We are éurrentky preparing a monograph’on fertility,

»

-

educational choice, and labor force activity, which reports inm

considerable detail our educational choice and fertility response

results. This monograph (length 400 pages) ‘should be finishéd-
. , v . N - ¢ . . N
within two months of this date and will be submitted to the
2 )
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. Natlonal Ins%ltute‘of Educatlon " whose support of the fertlllfy

- y : .
and educatipneraqhoiCe sebtibns will be duly noted. For now,

‘s
5 A , - .ot

o we provlde a summary of our methodology and pr1nc1pal flndlngs.

. SUMMARY OF FINDINGS

.

) .

e - . v
. .

.

;bur'basfc working hypothesis was ‘that the major aspects of
househo1ld' decision making--eddcation, family size, labor force
status, hours worked, marriage, etc.--are interwoven and that

. ;
one must study these decisions in terms of an integrated house-

-
1

Focusing on the linkages betweén educational choice
<

and fertlllty, our bas;c hypothes1s was that educatlon w1ll affect

hold model.

-

fertlllty and that, fertlllty and marrlage decisions will affect

'l

-educational choice. The reasoning behind this latter point is

that the decision tb marry and the arrival of children will have
; . : . - . \' .
obvious impacts on the acquisition of education by women. 1In

i

. fact, we have hypothesized that the earlier the marriage and the

{ ‘ »

, ‘ .
earlier the arrival of the first child, the loWér the number.of

e
AT

i . i‘ .
years,of schooling of the wife, and we view this loss of éducation

7

'a

as one of the major costs of. fertillty and early marrlage

-

¢

which

AM

must be borne by the woman. The-%nlque feature of these fertlllty-
. !

assoc1ated costs, however 1s thaé %nllke other fertlllty—related

i
b e 3 1

| , costs (both dlrect outlays for chlldren and the loss of 1ncome

, .
] E $ v.’
. . . 7..’11"'._

e durlng the chlld ralsxng years?’ fhey are unlquely related to

J."..p

‘ the tlming of chlldren and.marrlagé and dan be largely avoided,
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To determitie the emplrlcal relatlonship between fertlllty 'f_a
“ - . ;\‘
N

T and educat;ongl ch01ce, we estlmated sepagate-regre381on models \: '(l:.

SO

"‘6 ~
¢

of completed famlly‘s;ze apd educetloh.qhoice. Our completed :

.

[ ]

famﬁly size model. postulstes” that cOmp}eted fa%ily sizeﬂﬁill“ H
depend upon the "price” (cost) of children, fgmfiy in¢ome, . -
edycation of tﬁe.hus%ané‘and wife, and attitudiﬁal’aha.demo-'

graphic cahtrol_variables. * The market wage rate of~workin§

y wiéesvwas employed és thely "price“ of childfen;{the eost‘of, ' N
'théir-éime) and we’ueed three separate oppértunfty eest meesutés A

(}eeervétioﬁ wage; potential;matket wage, value of home tiﬁe)céof' '3‘ .
.ﬁepwotkiﬁg.Wives. Moreqve;, ye experimented with a Qide‘vér;et?l

»
]

7of income concepts in an attempt to determine the true impact of T

- - . -

income on’ family stze. ' S ; T
our ﬁost important findings from the fertility models' were -
o . : ' : " .
that income effects on fertility are quite small but positive . .
=t > il :

‘ - L. ’

. and that the "pure" income elasticity is around 3{5%; e.g., that-
3 doﬁbling of faﬁiiy income (holding price effects cdﬁsf%nt)'will.

e - . - . “

increase completed family Size by 3.5%f"xThe ihpactlof:tbe price
. . 7 . L ;
variable is much more substantial with_substitutiqn elasticities ,

’ . LX) . »
e Ya - L4 ’ [

‘ranging from' -20%'.to -40%,deﬁendingiupon.the,vafiant employed to /

\
£

: : . /
measure the opportunity costs of nonworking wives. Thus a doublij7

N o

of the wife's wage will cause a 20% to 40% reduction in completed

-

familyssize--a notable”impactﬁin view of the relatively smal
« < 4

'
i #
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‘amount of secul@r, change in completed family size over the past .
% . . . ". -, ' . ‘ ,

-
-

d.er'ltufy. _ . . - P e RS *:‘
. Our findings‘fbr edﬁééfidﬁ.ége thétjﬁhg gross fertility ’
.imé?cﬁ af.tﬁé:Qife's édhgg%idh Es‘substantial; wi££ an education
. T . . . N R
fqlasticity of atound :35%fié;g;, a 10% increase of the wife's . T
. . S . : + . . -

a

" formal schooling would redyce ‘completed family size by 3.5%, ' .
and th;g is a fairly substantial impact in view of tHe large

L . . . . “ N
secular in¢rease 'in education in the United, K States.” However, -

’ “
"o
¢ . Py

when one nets out. £he impact of education on the price of the

. - ‘ 3 .

—_— ¢
wife"s time, education's "pure" effett on fertility is sub-
* © . - ’ ‘!? g
stantially diminished to elasticities of around. ~10%, which are
» [ 1 . L3

" not very significant in both a quantitative and statistiéal sense. S

The pure education egfecf should cabﬁUre education's impact on
fertili'ty control and attitudes and should be. independent of

education's i@pact on -income and brice effects. A surprising -,

finding is the quantitatively more important role of husband's

education in restrict%ng family size--a result contrary to much
] C

AN

-

_past research.

In general, we find that economic variables (both including

. “and excIuding—education) do "matter" as fertility determinants{:;&L/,”/
. \ B ————— . /4

T —— g

although our fertility regressions tend to be dominaéga‘b§“t§é

age at which the respondent first marries.

Turning to ogf”educational‘choice_results, we find that the
N ! : ’

timing of marriage and children does have a notable impact on
-
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. lucatidnal attdinment. For every year prior to age 22 the avoman

marries (has_her .first «hild),. years of completed schqéiing.

L3

decline by .24 {.iO)’years. ‘Thus a woman marrying and having

her first child at-age 16 w%ll complete 1.5 (1.2) fewer-years
than’a woman marrying at age' 22 and she will acguire 3.5 years

‘
’

.-less edycation than a woman %ho never marries. Moreover, ‘we

- relate educational choice to a wide variety of sccioeconomic

\ .

background anq.atéltudinal variables, and find that educational

choice is aignificgntiy affected by the individual'!s socioeconomic
¥ P

“status .(as reflected in parents' education and occupation) and by

.

-~

attitudes towards housework and child care activities. We note
further that age of marriage and age of first birth-tend to be
. ¥

< ¢

inversely related ‘to socioeconomic backgrgund; so the socio-.

&
. - e b

- ° economic effect may capture some marriage and birth effects.

SOME FURTHER CONSIDERATIONS

¢
)

Our investigation of the determinants of educational choice
, indicates rather clearly that marriage and family formatign,

occurring prior to the completion of formal education, impose

costs in terms of foregone education. Holding ,the respondent's
; nd

N

- sbéioeconémic bacﬁground constant, we find that-a woman,who
. ?
w - H
; -+ . marries and has her first child at the age §§?§ixteeniwill tend
t
|
|
|

v

. 3
to acquire 3.5 years less edueation_than\her counterpart who

.

never marries and never has children. When. viewed relative to.

'\)
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the sample average of 11.5 years of completed education,, our

L4
~¥ .

results sﬁggést‘an-eighth grade education for the sixteen year

* 01d wife-mothrer, who otherw se would have had all the attRibutes

necessary to yielId an average level of education. To take the less

extreme:case of a woman mar;yiﬁé at the agé'of eighteen and having
her first child at the age of 20, our results indicate that sﬁe
will complete approximately two years less eaucation than her
unmarried counterpart with otherwise identical attributes. Mo;e-

over, we sholld stress thet these galculations attempt only to

identify the net effetéts of chil&éeq and marriage by holdiﬁg socdio-

A

) economic background and attitudipa;!attribuées constant. The

rd
7

observed gross effects will; of course, ,be much larger'becausg

of the relationship between early marridge and early births and ’

socioeconomic background,

Thus one 6T3the costs of fertility, often neglected in the
{ -

literature, is the loss of education foregone due to eérly marriége

.and the early arrival of children. This cost is uniquely related to

the timing of births and marriage and'can‘be lafgely'avoided if

marriage and fémily formation are delayed until the female's

-

education is complete. Following this line of reasoning one

step further, we conclude that the total cost of children, both

“expliéit and implicit, will.vary not only with family size but

also with the timing of family formation. " Cconcentrating on the

implicit costs alone, it is apparent that if child births are

.

- @
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. ’ (A Y 3 . ) -
‘delayed until the mother has completed her formal education, :then

(% 4
.

thé_foregone‘education costs "of ferfility will be minimal. On

)

the other hand, if these births occur during the educational 2
process, the likelihood of interruption of education ingreases

..and fbregqne gdug?tion costs must be borne. These cgsts mgy taﬁéji
on a monétary form.in‘terms of a loss of potential huﬁan éapital‘
and,KSubsequently, of‘earnipgs. Available studies of retuéns to
female education, suggest substantial annual rates of return to

education; (around iS,percent; between a junior high school and

B ¢ L3
y -

; completed high school education. 1In our example above, the female
; A N .

[

%who marrie% and has her first child at the age of sixteen will

v

w

- -or

«

Pt ) _ P
forego a pf@h school education and as a result would forego the

yeg T

-

subgtantial rate of return to a‘high school education. Foregone .

earnings in the case of the female marrying at the'agé of eighteen

3

and having her first child at the age of twenty’would'be smaller
yet still‘quife substantial: The foregone rate of return in her

case would be around ten percent. . ,

~

. 'Foregone education leads not only| to monetary losses but
.also to a decline in the opportunity cost of time in the home

insofar as this is generalljy linked with the education of the

¥

wife. .Thus the loss of education due to garlf marriage and o

births will depress the value of time in the home as well as .

14

labor force time and this geﬁeral lowering of the vaiuecof time

.

"may leéad to substitution effects in favor of lar%er family sizes.
H /‘\

'
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,work experience by women in view of the inverse correlation
- . r

» . ,
] 8 . . -
- - -
0 - - ¢ i

Again the circl® is closed in that marriage and births lower
| . - . . - s
fertility costs, while lower fertility'costs promote larger T

N

A4 N a

family sizes.
® .
Foregone education fepresents only one implicit cost factor v

which will vary with the timing of marriage and births. The "

timing of births in particular will qffect the acquisition of

between the presence of preschool children in the home and labor

“—

. N v
force participation. Thus women with identical completed family -

I

sizes and of identical age cohorts can accumulate different amounts

.

of .work experience over their lifespans depending upon. the timfﬁg

of births. If births are bunched together, the cumulgﬁive humber,

"of years preschool children are present in the home is minimized
~

Al

and the amount o¥‘work experience is maximjized.
H

[ ES

3 N
e
“

"This discussion suggests some simple hypotheses concerning-

AN “~ P . Q

the optim;? timing of births and marriage: As the costs of

fertility and marriage are greater if the marriage occurs prior

¢ *

to the completion of tafget;educatipn, mérriage and first births
!

',4
will tend to occur after target education goals are attazned We

-

étress the ceteris paribus nature of this argument, for other

factors—-the utility from ﬁaving children Qnile the parents are

i ’ _../ ‘. . . s a
still young, the phenomenon of unplanned first births, the utility
costs of éelaying marriage, etc.--may serve to offset or .dominate

a

this edpcation cost efifect. Moreover, social and lebal restraints v

, S 00009
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governing age of marriage and dictating that births should occur

L)

-within«ma}riagé, prevent the-timing -of marriage and births from
' r
s v

. being an uhconstrained choice. Also the timing of marriage and
. . L Y% .

biffhg may be closely related to cyclicaf ecorfomic Eonditions.

Thps.our eeteris ﬁaribus proposilioﬁ concerning the inverse
relationship between foregone education and the timing of.births

and marriage may be difficult to substantiate due to the inter- - .

. “

play of these other factors. -

N

The second simple hypothesis is that, as the loss of work

_experience (and,lifeEime earnings) will be minimized by the
buniching of births,, there will be a tendencyrto compress the
- interval between first and last birth rather than spréading

the entire fertile period. Again this ceteris

’

" births ‘out ever

wy o

paribus phenomenon would be difficult to esfablish empirically f
éécad;e of the presence'of subétantial 6ﬁfsetting factors, the
most compelling oﬁ(which~is the strain of caring for a succession
oﬁ\ihfaﬁt children without aj;espite as well as’ the health
‘ impligq;ions of bunched births to the mother. . .
N :

One.could test these tw§ proposit;ons to,;ome extent with
the NLS daté, at least in'a'reduce@”form ;ense, but this would
requige a major research effort far beyonq the scope of this
ingﬁiry. Therefore, we limit our discussion to some rather

casual comments based upon-available time series evidence. It

is true that the timing component of birtﬁs has been subject to

00010

SN

-

R .
e

. *
T

-
-
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" change in-the UWited Statés o:2>\%ﬁe past half\éenturyain fhe - S
- \*directioh prediéted gy our second‘pypothesis. W§men-bofn_between
1891 and 1930 had 48 to 57 percent of fhei; births before reaching

the exact ages of 25-29; whercas the proportion projected for the B

R T

1936 to l§45.cohort is around 67 pcréent.: Thus we do find-an
increasing trenditowards greater buhching of ﬁirths. Howevér,
when one examines these daéavmore carefully{‘it bécodés isparent
that the gf?win&(qoncentratian of biréhs,in the lowef age ranges

2 .0of the r:productive age cycle igﬂLargély thé‘conéequence of earlier |
. ( ! -
* x ‘ ~ - \

marriages after the Second World War--a trend which i's .contrary to

.the first hypothesis. * The percentage of lifetime.fertility com-

t

pleted by inter§al since first marriage has rgmaineQ*remarkébly
stable 6ver the past sixfy years with roughly one half:of'fe‘rtil:i..ty\e

B completed affer five years of mérfiage and 70 perncent completed,

N -

L after 10 years of marriage throughout this entire time interval(

. The fact that the available time series evidence provides 6nly

<« mixed support for the propositioné that increases in opportunity N
v ° i ‘
o costs will lead tp later marriage and births and to greater bunch-

ing of birtHs is not particularly damaging to the two propositions

[ - [Y

insofar as one can readily enumerate factors which may have served
A L]

to offset these tendencies. 1In particular, the trend towards
4

earlier marriage and lower ages at first birth couldjbe tied to

3

cytlical economic phenomena and to changing social institutions.

<
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" oklahoma, 1975) was partially funded through this grant. Next,

. two papers presented at economics meetings were an outgrowth of \\
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N
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CONCLUS Io%‘“ _ o

These remarks can impart only a genera% impression of our

research, and we .syggest that 4 complete undeérstanding of our

work can only be obtained by reading our forthcoming monograph '
r

entitled The Economics of Fertility, Educational Choice and Labor

T S

Force Behavio¥: Findings from the NLS SurveY, Which will be sent

'y /
we feel that we

have dccomplished what we set out to do, &nd We are most grateful
;" ‘ ’ Y

to your office within.two months. In general’\

> 2
1y
-

for the support of the National Institute of Education. The one
¢ 9

area we were not able to deal with is the coﬁplex 15539 of 1nter- »

§

_generational educatlonal choice.® The NLS does contain valuable
* > . 2 ’ f

‘information on the educatlonal ch01c6 and educatlonal goals of
‘mothers and daughters, which would haVe been ideally SULFed for

an intergenerational study, but time COnStraints preve:¥e§ us .
’ ) . " \ *
s * \

e

ftom investigating this matter. - . \
N . = , L . J

PUBLICATIONS .
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Several publicatipns have .emerged from this research. First,

John M. Campbell'g doctoral dissert?t‘ioni&entitled: Household Demand:

3
A Synthesis of Interdisciplinary TheoXY and Empiricism (U. of

. s

‘this project, namely, Paul Gregory and R.W. Thomas,’ "The Economics
' < .

-
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©of Fertility: : Some Preliminary Findings from the NLS Survey"
-A Paper presented at the Annua}’Megtiﬁgs of the Southwestern
Social Science Meetings, San_Antbnio, April 1975 and J;;;\\\‘-§»

Campbell and R.W. Thomas, "A Eﬁmpégison of Alternative Limited .

N Dependent Variable Estimators," A Paper presented at the Annual °

Copies of these two papers are enclosed. The major publications '

|
)
!
|
Meetings of the Western Economic Association, San Diego, 1975. ; ; ; v 1
from this study should be the monograph mentioned above and the i
“~ L
various articles which will emerge from thds monograph.
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