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Fertility Decline in East Asia 

Griffith Feeney 
With the fall of fertility in China to near or below replacement levels in the early 1990s, the
whole of East Asia may now be said to have completed a demographic transition. Its
experience lies between that of the West and the many developing countries in which 
demographic transition is now under way. The main features and possible underlying 
causes of the fertility declines in Japan, Taiwan, South Korea, and China during this 
century are discussed. Fertility decline n East Asia is interesting both in its own right, as 
a chapter in the history of human reproutiction, and for the light it may shed on fertility4decline in the rest of the worc

In the not too distant past, most children 
reaching adulthood in the world would 
hax seen rouuhly half of tmeir brothers and 
sisters die. With declining mortality in the 
1900C', the childbearing habits of earlier
times would lead to historically unprece-
dented numbers of surviving children. De-
clining fertility has tended to correct the 
balance, reducing family size to more or 
(usually) less than past levels, with associ-
ated improvements in quality of life. 

The most profound consequences ini-
tially have been in the lives of women, for 
whom the bearing and rearing of children 
may now occupy a smaller fraction of adult 
life ,ind energies. In the long run, however, 
so great a change in the lives of women 
must induce comparable alterations in soci-
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ety at large. The fertility decreases have 
been too recent for ul to know their even
tual effects, even in the developed countries 
in which these changes first occurred. 

Demographic Trnsition 

The defining features of demographic tran-
sition are the levels of fertility, mortality, 
and family limitation before and after the 
transition occurs (). Before transition, less 
than half of all children in East Asia Sur-
vived to adulthood For families (2) to re-
produce themselves, the mother had to bear 
a large number of children to compensate 
for mortality loss After the transition, near-
ly all children survived to adulthood. If 
couples did not act to limit their fertility,
they might have twice or three time, as 
many surviving Lhildren as they would have 
had in the past. Nearly all couples adopt 
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omolimitation, however, 
lmiting fertility to ,n average of about two 
children per woman (3).
 

i'rctransition levels of tn,.)rtality vary

widely, but risks of death are generally an

order of magnitude or more higher than 
modern levels. Fertility levels vary widely 
(4), but the average level of fertility is 
always much lower after the transition (5). 

Family limitation is ne,:essarily wide
spread after the transition, but the pretrn
sition situation is variable Primitive meth
ods of family limitation crn be very effec
tive, and were systematically practiced in
 
some pretransition populations There isev
idence camily himitation in premodern

China (6, 7) and in Tokugawa, Japan (8. 9).
 

Fertility, Mortality, and 
Surviving Children 

A woman's fertility may be described nu
merically by plotting the number of children 
she has borne at any given time and age. 
Surviving children are likewise described by 
a graph of number of children versus time 
and age. Averages fior groups of women may 
be computed by averaging numbers of chil
dren born and surviving for eaclh age of 
woman. 

When mortality risks are low, as in the 
currently developed countries, the average 
curve describing surviving children does 
not differ appreciably from the correspond
ing curve of children ever born until well 
after most cLuldien have left hine. For 
most Of humumn history, however, mortality 
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risks hase been high Mans chludren died xugcest in earher de line. but re too sparse 
before their votinger .ibliniz s ,re born, so to ilho u.toiti d r niLdent .itLtoIs n', 

that the iverage ,urse h r survis ing ckll- (1/) Fillng in the missing Near, b\ inter-
dren remained tar belo, that for children polation frotn Census aUe distribution, (18) 
tver born Chinese nn1 aued 40 to 44 ,ields i complete nnuatil erie, and shows 
sur,,eyedcirca 1Q30 hadlborne an aver.uge of that the htch values circa 1950 vere a 
5.0 children but had ,nl' 30 qirvivng postwar aberration hollowm, estreiely low 
children per \%oman values toss ard the end oftthe \\ar This is 

The distinction between tertilit and Lnturtned bv lifetitue tertiits data from the 
number, of survu\ tug children is important postkar censuses, %shuih ,uppress Short-
because the number of children actually term ftltculatiOns and res\ cl the long-term 
present in a family at an given time isa tar trend (19) and bv estimated numbers of 
more pertinent statistic for most purposes surviving children (20) It is apparent that 
than total number of children born In par- the Japanee fertilit' decline began during 
ucular, virtually all explanations of fertility the 193s and was about two-thirds com-
decline, such as the import rnce of children plete by 1950 Fitting a straight line to the 
as sources ( fhousehold lTbor and of securutN cohort total fertilities gives a maximum rate 
in their parent's old age, apply to living ot decline of nearly 1 2 children per ssroman 
children rather than to children ever born. per decade 

Taiwan's fertlItN decline presents a rel-
Fertility Decline in East Asia ati'ely simple picture. There %%as no long 

term decline in tertlhtv during 1906 to 1943 
Figure 1 shows fertilit decline in Japa (21 ). Accurate census and registration ,ta-
Taiwan, the Republic of Korea, and China tistics available for the postwar period (22) 
(0) in the form of an annual series of total show that total fertility declined from about 
fertility values (11) Some accounts of fer- 6 5 children per ssoman during the mid-
tlity decline in Japan suggest that it was 1950s to 2 children per woman during the 
primarily a post-World War II phenome- mud-1980s. The rate of dechne is about 1.6 
non (12-14), others that it began as far children per woman per decade. 
back as the 1920s (15, 16) Figure IA mdi- Fertility decline InSouth Korea (23) was 
cares the source of the confusion. The post- similar Estimates going back to 1920 show 
war time series shows total fertility of 4 5 negligible long-term decline before 1960 
children ner ssoman in 1947 dropping ex- (24) Birth registration statistics in South 
tremely sharply to about 2 children per Korea were seriously incomplete until re
woman by the late 1950s. The available centlv, and estimates (25) disagree in detail, 
figures on total fertility before World War I1 but the main features of decline are not in 
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Fig. 1. Fertility declane inJapan (A), Taiwan (B), the Republic of Korea (C), and China (D). 
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doubt Total tehtili declined from six to 
t chuldren per smauin beisseeCi the tire 
1950 s t earls, IQS0s, a decline otand the 
about 19 children per soman per decade 

China doe, hase allCffUctitnt Set i, 
system of birth registration, but retrospec
tive estimates are available trom two cen
sues and four lai:e population surveys 
Chuna's dechlne began circa 1970 and 
broutht total tertilhi tr t six children per 
\k oman to under three children per Wsoman 
in just over 7 years (2o-29). The rate of 
decline is an extraordinary 4.1 children per 
woman per decade The 1980, saw fluctua
tions superimposed on slh,ih overall decline 
that -Aas nonetheless suffclent to bring to
talfertility to 2 1 children pcr woman in 
1989. 

The very low fertility levels indicated for 
1991 to 1992 b, the 1992 survey have 
caused observers in and out of China to 
question whether nes\ irth planning poli
cies have impaired the abilitv of the go\'
eminent to collect accurate data A recent 
analsis comparing 1990 census (30) and 
1992 survey results concludes, hcssever, 
that the indicated decline during 1987 to 
1990 is probably correct (28) A study of 
recent policy and program developments 
(31) makes the recent low levels more plau
sible than they would otherwise be 

Explaining the Declines 

We may start with the simple proposition 
that fertility declined in Japan, South Korea, 
and Taiwan because (i) families wanted few
er children than they would have had if they 
had not acted to limit family size, and (iu) 
they were able to and did act accordingly. 
This formulation focuses attention on num
bers of surviving children and on decision
making within families, and the assumptions 

are made that the "rational choice" model 
were(32) is appropriate and that families 

acting voluntarily. 
excess of ,urvi. ing children reflect

two quite different influences (33). De

chning mortaht substantially increased 
numbers of survis ing children before fertil
itybegan to dechne (34). Japanese women 

reaching prime childbearing ages during the 
earls' 1930s averaied about 4.6 surviving 
children per woman on reaching age 50 

\Vomen in Taiwan reaching prime
childbearing ages during 1930 to 1955 av
eraged about 4 7 surviving children per 
woman on reaching age 50 (35, 36). Al
though we do not have comparable figure, 
for earlier period,, these values almost cer
tainl represent ,i significant increase over 
earlier levels. Data from recent South Ko
rean censuses suggest that average numbers 
of surviving children at age 50 rose from 

about 3.0 per woman for women reaching 

prime childbearing ages circa 1920 to about 
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4.6 children per wman in prietChildbear-
ing agzes circa 1950 (37). 

The second reason for the excess of sur-
vIV'ing children ,saschinging ci-rcunistances 
within and beyond the family that shilted 
costs and benefits ot different nutulnIIIrs ot 
surviu Ingchildren ilta'sor ot smaller nim-
hers (38-40) The shift reflects a i._toplcx
of Interrelated influence,, chanies 'itianlI, 
structure, tLe spread sft education, rise o 

nonfarm enplo ment, the deelspient I, 
labor and capital market,, and monet -:,m":n 
of the econon'\ H4;, 42) Before fertlits 
decline, eaCh O the three countries 'as a 
peaant igrarin societyr, characteriued bs 
low output, periodic subSIstence crise,, low 

veloped labor and capital market, The tlm-
ily system (43-45) gave the older genera-
tion control over household resource, and 
the marriage of children and theleftle thc 
power to demand labor services from chil-
dren These features led to a reliance (n 
family labor and so created a demand for 
larger rather thin smaller numinbers sit sur-
's's ing children 

Tile beginnings of economic deelop-
ment increased demand for nonagriculturil 
labor and stimulated the development of 
il,or markets II'sen that number, st ,ur-
'iving children had been increaslng.: and 
'sere more than sutfficent ts ci tlllLtthe 
tanmil, tileolder generatisin sas inclined ti 
welcome the enploy1ment Of some children 
in the emerging nonfarm sector, for this s'sas 
likely to tncrease family income thriugh 
remittances and proide a hedge against 
rural subsistence crises As educalted chil-
dren stood better chances tor such etupSi'1-
ment, and as the early, year, of primars
school (at least) uccurred before children 
had substantial labor value, the older gen-
eration was also inclined to have their chAl-
dren take aldvtanr .si emerging educatisin-
al opportunities 

In time these de' elopnents changed
both the nature of relations within the fai-
ily and the social and economic en. iron-

children and the possibilitv of their depart-
Ing for nonfarm jobs \sekCned the author-
ity sif the older generatlin (41, 43-45) 
Education reduced the labsr 'alue it chil-
dren i' various ways Econumic deelop-
inent increased agricultural prodUtlvIty 
anid duiinished the need for labor, 'sIereas 
emerging labor markets and ionetzIt tn sit 
the ectunsmly nade iteaier and less riky ts i 
engage nssnfunily labor. When these de'o I-
opnents had run their course, farm etnplo,'-
ment had shrunk to a small fractIin ittotal 
enploynent The labor vilue fchildren, 
low in the emerng nimntlrrim sector tobe-
gin Wth, declined i the farm sectir as \'ell. 

Th,' huge gal bet's'een the nunimbers tf 
sirviVliZ cildren tnuhle[s 's's'tIed and the 

tumbers they ',.ould has e aldin the Ab-
SenLe of falily Imitatlin left no serious 
doubt that tiuillinitation would be 
adopted It does not, ho,.\ever, es'latn '.'.hty, 
the Icrtilit 'ICn the diddcline, began 
The .hInC that eAplaun the de de-Ces 

nonfarin employment, and relatisel,,un Ie- essary to provoke a tamily limitation re-

vehlped MCIr n1 deCade' and would not 
at first li'.e been perceived Once per-
et'sed, thes w uld hl' e t,ha%'sc been sUN-

tained ir Iperiod of tine to I' ConluHed 

as more thin crihtic flhictilitisn, and s' h'n 
ciinfirmied i siild be acted on onl, if jid,ed 
suftIcilentl diastc 

There !s c_1siderable uncertainty re-
girding the nagnittle, time span, level, 
and duration of increase that 's,1su.ld be nec-

nlent in 'sInch it funiioned. Educatisn tit hi'se had A sginit Cainlt effect only after its 

ponse Thu,, e','en the most sitiiactsr, 
esplanrisin ftterti tItdecines will not 
necearil,, explain %thy declines began 
''hen the' did lBy analogy, knowing that 
earthquakes are caused by the shifting of 
teCtOniL plates doeS nit gve in inest igator 
tileIbilit\ to predict when an eirthqUake 
''ill occur (40) 

\,.e h',s e no vers sai'sfacitrv explana-
tions,tir the time of sinset o the decinc, in 
Japan, South Korea, and Taman beysnd 
that they be2,an when the pressures favoring 
them bectne suffictentl' ,rong to trovike 
beha ioril reponse Tile inst igating condi-
tions mas be entirly different from the 
preshtili ,oildtin of excess numbers si 
surviving Lhildren (47) and arc more likely 
to be identified from historio,,raphtc sor eth-
nogruphic than fro m statisrical eidence 
The ecionic dlc ationis of tilegreat de-
pre,,in are obvious candidate, for Jipan, 
''h1OIC decline began during this period 
The g'sernuients of South Korea and Tai-
's'san both dc'eloped act'e faintly planning 
program's to, prsiuose the idea of family 
plannint and the use of contraception. The 
act' tilesst these programs arc tistural can-
didate, tor instcating errilit' decline. Tai-
wan's fertilitv decline begin duting the mid-
1950s, hotsever, and it is generally agreed 
that the tunll, planning pn gran could 

expitisisn Ill 1963 (48). South Korea's de-
l'he began i the early 1960s, and althou:h 

the South Ko rein gsverniunt nirtied t le 
natissnl family plannin prsigrani) 1962, I 
recent stud', cncluded that the role of the 
program Ilthe onset si fertility decline "was 
Irsibabl negliible" (23). 

OnLce initiated, the rate sit ertilitv d--
line reflect, the rate at whili the relevant 

Influences change and tbe time req'ired for 
famhilies t dentify And aIdopt acteptibl-
means it family limitation AItbuigh it is 
plauiible thut the ielatively ripid fertility 
declines IlnTiw and South Koirea were 
due, i p.urt,is their national ftanly plan-
ning prigrims e'idene st this is more 
hiite! thall one wild like The essential 

dttficults is int,ufficient understanding of 
ho" tertility Ivooels respond t) iileties 
unrelatid to, theli uls plamnini.: prigrain 

An ,utihoritat i%e tud% tit Tai'an con
.lude, lertilits 's1C a largethat dc line asi 

decree a reult it the redtlcd Isrtiit ,ti(i) 
couipleS prictLcuw1prguri iiielod,,and 
(i1)couples \%I'h ilthe piogzran andbeginl, 
then shifted ituIn pr ,,iam method's or 
.oet,.lcotnlbilltIIll of tIheot'\,s i'ser rime," 
hit on to as that 'It i.pss,bls that in1,ces 
the abusnce of the pr'ani other means 
Would h,' s been used b5 this large number 
t couplhs to reduc_ their fertilit, there is 
no 'a,,oft trdispro\\ingd.]ehinteclv pri.in. 
tis p int"(4c- ) 

The ituation in China s'\%a,similar in 
some respect,, but different ensl ugh to re
quirre separate d,cissin ("O) Numbers of 
sur\ ing clildren increased rapidlv and to 

lch the same levels as In Japan, South 
Korea, and Tai'van (51-54). China before 
fertility decline was Ipeusant agrarian so-
Clet\, wth a family struture (7) that gave 
the older generation the poter to secure 
the labor er' ices of their children, making 
itleast modet l'1 large numbers, of children 
desirable Ilthe two decades after the 1o49 
revolution there ''ere extremely rapid fil
provement itn cducattonal ittainmuent (55) 

The poi'er o the lder generation was 
weakened, but 'sas supplanted to a consid
erabhe estent I' that sit the part and ad
ninistratis organs, rather than devslv1ng 
to the younger generation. The prohibition 
if migration to urban areas (56) and stag
nation Ilrural areas (57) prior tothe rural 
economic reforms i 1979 (58) severely 
curtailed opportunities for nontarm enploy
ment. The collectivizatiin of agriculture
(59) created Incentives, for larger numbers 
of surviving children (56) 

These conslidet -tions suggest no strong
impetus fior fertility Jechne, yet fertilitv in 
China declined far iore rapidly than fertil
it,'
has eve,"declined anywhere it,the ''orld 
(60). There islittle doubt that the instigat
tng condition for the decline 'sa's the "later
longer-fewer" psolicy for restricting family 
si:e i the early 1970s. This psl-Introduced 
Icy aoicated later inirriage, longer inter
'ls betwen births, and fewer children al
together (61) Although there was little 
lengthening titbirth Intervals, age at mar
riage increased and total fertility decreased 
very su bstantlly during the years the pohcy 
wI in effect (62). 

The extraordmary rapildity st the dech'e 
suggets that the later-longr-teser pilicy 
ei iiounteted resistule In inmst of thelittle 
country, and fl, suggests A 'sldespread
Jiilgei t b's rirual families either that 
numbers sit survi's'ing hllsren ''ere ton 
high sr that the murginal '.ile tf fatily 
sizes over twosir three hi ldren ''is lo'. We 
ditunt tinderstind sitislacturilv why this 
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A D E influences that operated in Japan, South 
Korea, and Taiwan 

80 80 80 We have no ver, satistatory answer to .the question of vh the fertility declines 
40 40 40 cashed it the le%ell they did in Jap,in, South 

Korea, and Tamsan, the qLuestion for ('ima 

1970 1980 1990 1970 1980 1990 1970 1980 1990 ISpremalture. Pre:ransition fertiht levels
represented I lilance between economic
 

Gbenefits and costs of different numbers of
 
Economuc Costs remain
 

80 80 80 and increase after the transition, but eco-

R nomic benefit, largely disappear, and there
 

40 Is nioObvious waN of balancing the non

0 -- 0.. .urviving 	 childruen 

, 40 40 

economic benefit, against the economic
 
COtS
M. 0-

0 1970 1980 1990 1970 1980 1990 1970 1980 1990 The recent esperience in Japan (69) 

sugfgests that, in Ea.,t as in the West,Asia 
C H I_ substantial proportions of women are will

80 tip to forgo childbearing altogether It is 
80 	 80 possible that the desire for children may be 

40 40 40 	 largely satisfied bs a single child, and there 
is no obvious reason wh' families hould 
adjust their behas ior to achieve long-term0 	 0 

1970 1980 1990 1970 1980 1990 1970 1980 1990 	 population replacement It might be con
sidered remarkable that total fertilits in de-

Year veloped countries has remained as close to, 
(period parity orogression ratos) in replacement level as it has 

Fig. 2. Proportions of women progressing from first to second b,rin 
It has not 

Liaoning F and G), and Sichuan (Hand I)provinces, respectively velIpments at other than the nationral levelChina (A),urban and rural areas of Cnina (Band C), and uroan and rural areas of Guangdong (Dand E), been posble o consider de

here, but families are specifically located in 
should ha\ e been the case The pressure of tility measures (27, 60, 62). Figure 2 shows space as well as time, and spatial patterns 
rapidly growing population on limited .u.ri- period parity progression ratios for progres- are arguably as important as changes over 
cultural land sas probablv i faLior With sion from first to second birth for China as time (70) The problems of explaining a 
neirlb, tie survivin)g children per sotman, a whole and for eight subpopulattons (6b) unique historical e\ ent may be considerablv 
the prohibition of migration to urban areas, Investgators tie this statistic to determine imeihorated merely by spatial disagrega
the self-conlIouSne.s of conlltinItN condi- ho, having had athe proportion of \oomen %k tion, effectively multiplying the number of 
tions promoted by cadres, and severely lim- first birth, go on to has e a second, on the cases by several orders ot magnitude. The 
ited agricultural land, few peasant families busts of rates .t which sOomen with one gains of disaggregation in space go tar be
could have been unao are ot population child at the beginning of ins given s-ear vond this multiplication, however, because 
pressure. The stagnation of agricultural out- have second births during that ear (30, 60, humian behavior Isspatially patterned (71). 
put from the late 10L60s thr,,ugh the I070s1 02, 67) 
after rapid increases in the earls postreso- The magnitude and tllnlg of the 1979 Conclusion 
lutionary ,,ears may have been perceiCd to 19'4 declines sho\ beyond reasonable 
(correctly or not) as a consequence of this doubt that they soere mstuuted by the one- We can describe fertility decline in East 
rapid population gros th The prestige of child poluc\ The cessation Of tile Asia sodeclines ith considerable detail and precision, 
the revolutmonarN gzovernment, although corresponds to the "opel a small hole" and we understand in general tern, why 
tarnished b''the disaster of the Great Leap nuoditucation of the one-child policy, which these declines occurred Although tis is a 
Forward, was still high (6.3) 	 in eftect allowed ruril flihes \ilth a single significant accomplishment, our under-

It must not be forgotten, finals, that the female ciLld to haive another, and which Standing of demographic change remains 
large ,verage numbers of sur% isIng children was caused by peasant resistance to the insufficiently rooted in an understanding of 
in families circa 1970 were an historical one-child policy (68) The low level social change generally. Even for Japan, for 
anomal' It ma' be more than coincidence reiched in 1984 %%as maintained in some which two wide-raninfg munographic stud
that tile1970s fertility decline cane to an ,irea,, but there wI, Itaurl$ rapid increase in es (13, IS) are available, there I.clearly 
end when totil tertlht$ tell slightly below other areas during 1Q,4 to 1987 The rever- much to be learned Demographic research 
three children per sotnan st ich, in totn- alin 19, s)as almost tcertiunh a response his Iened heaslh, probably too heas Ily, on 
binat ion with the low mortalt' that had to some change in nation,il policy, but we simple surveys Understanding the broad 
been achieved (64), te,int inas orage of knoss little of the chinge weep of historical changc, of1which fertility 
perhaps 2 5 Sur\ is ng children p'er woman The pattern of fcrtiht levels in the deline is one element, requires ins estlga-
This was only Slighily less than tile30 190S 'UgQeist substanti,il resu'tance it)fur- tors toeXunine demographic trends in his
sursi. Ing children per woman of prerewolu- tiler decline, i marked contrast i the torical depth and in changing historical 
tionary time,. 	 1970,, with a bilance so conteXt (42)finally being struck midi 

In 197", the liter-lonlger-c\er policy betei'en peasants ansd tilesate Tile rapid It would be tisleiding to conclude with

was supln1ted be tle tilen hiln per econonic develo pment engendered by the mcioin differencesl inily U il if the inpioitant 

policy (61, 65). The apparent Latk of tin- 1979 economic reforms ridicilly cLhanged between East Asih and the rest of Asia, 
piLt suggested by Fig I Is Iiilealtding arid tile stuhlll.ln Ill u IIhf iie Lttuntrys ide, differences bo th I dlnms ugraphic e\perteilLce 

illh, it imre focused fer- ifthe antimntml ist 'Ind in the ,ivaillbility and quality of data.trites tile necessity 	 bringing into play soic 
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Al attempt to rephlicate hor Soih .,\,fit (he 
picture of tertility dechlne in East Asia 
shown here \\ ould, for eainple, q ulckl\ 
founder on data problems We know that 

3 Ideas about how arid .hy de-cq ipnic ra" :n 

occurs must be ostlinguished from tIhe tr tIons 
themselves Linanbgucus evldecet ,hfr:rres 
from the htoncal record or it r cha'qoe

, 
in mroraty 

and feriitN levels For a rectirt d,oU,1,onr of dLa', 

chidren eer born tor vnmrn, agIed 40 to 4,1 ihrol,gh 
25 tO 73 11 the 1370 cenoi, ire potted at the toe 

the corori reiched its nit,an aqt; if r rildbearing,
taken as Wi %ears nrrtiar ,i,', rmeain ages com

puuld t:, e' bed 
1 

7, t 21 ,) Tie fieun number 
tertiltv le\l] in South Abia, at1hoig h de-

chning, remain high, biut preci levels , nd 

detailed chanrmes over tilme are difficult to 

4 

surroundlnq the demorraphic trarsliton see S
Sreter, PL1'ul Dov Ret 19 (t3OLi), 

On the ,arablity of pret anstfil e ,a Eur- l e ee 

A J Coale and S C 'Vatksn- Eds Th De- re r 

0! chrri ln bern fnr verr'er iq-,d 4) to ,14 at the
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than by attempts to draw Isons frim 

17 

18 

ton, Tokyo, Japan, 1991). pp 23-42 
HistoricalStatistics of Japan (Japan Statisticai Asso-
cation, Tokyo. Japan, 1987) vol 1,p 272, shows 

prewar total fertility for only six years-1925, 1930, 
and 1937 to 1940 
Bnns during 1040 to 1947 correspond closely to 
persons aged 8 to 15 at the 1955 census, takena, of 

on Population andDemography Rport No I (Na
tional Acaderny of Sciences, Washington, DC,
1980) p 2] give total fertility for the years 1955 to 

'975 N 0 TsLiyaandM K ChoelNUPRIResearch 
Paper Series No 58 (Nihon University Population 
Researchlnstitute, rokyu Japan. 191),p 17], con
tinue the series tirouqch 1988 

Western experience October 1 FluctuatorS in the numbers of persons in 26 A J Coaleand S L Chein. Basic Dataon Ferilityin 
tis age range provide a close analogyto flucuatiorns the Prorr,es oif Chin,a 19-10-82 (East West Cen-

REFERENCES AND NOTES 
of numbers of birtfs during 
denole total fertility for year 

these years Let TF(y) 
v, Nl( the number of 27 

fer, HonolulJ, HI 1987). for years prior to 1973 
N Y Luther. G Feeney, W M Zhang, Popul Stud 

1 Mortality reirs to the survivorshir., curve, which 
shows prof.xjrT(,ns of ptersons whIo -- rvive to each 
age Fertility refers to the number of cr ldren a worn-
an ha, borne at the end of her chldlerng Family 

tier oras enumerated in I0;tbsequent cern,,5 that 
would have been born (but for the difference be 
lve-,n the renl-s date ot 1 0ctolen and the ind of 
the calendar year) in year y, and put rly) = N(y)ITFb,) 
Interpolatin betwean computed values of r(19401 

28 
29 

30 

44 34 (199(11 for 1973 to 198" 
G Feeney and J Hf Yuan Popul Stud . in press 
The sharp drop circa 1960 rotlects the disastrous 
famine of ire late 1950s 
G Feeny, N Y Luther, Menq Qingpi, Sun Yin, 

2 

imitation refers to a pattern of beniior in which 
reproducrig couples, having reache i cerlain ni 
ber of surviving children, act to drd additional 
births 
Family here will mean "conjuJal unit husband/ia 
ther, wNfe/rncther, dependent (nhllre- or any two of 
these three, ahen referring to nurrn.,,'3 of children 
born and surviving and as the soc a / understood 
famly unit ohen discussing childbear -g decisions 

1q 

and r(1947) gives interpolated values of ty) and the, 
varies ot Tlyl0 Ny)/r(y) fr intervenin yeari, and 
ssnilarly for earlier periods Value, for 1941 Io 1946, 
19311o 1936, 1926 i 1929, and 1921 it 1924i are 
based on the censuses of 1955, 1947,.19J5. and 
19a30, respectively 
Forlowing N B Ryder [in R W IHiorns. Ed Den)Ln 
graphic Patterns in Developed Societies ( aylor & 
Francis, London. 1980), p 25], mean inu ers Of 

31 

32 

33 

"Recen fertlity inids in China Results from the 
1900 census ' Interntirnal Seminir on Chirna's 
1990 Popoulatior Census 19 to 23 October 1992, 
Bijng State Statistical Bur-aul) 
S Greefialgr C Z Zlu, N Li, Pul Dev Rev 20. 
365 (1994) 
0 LDitl. Understandinq Peasant Cln., (Yale Urnv 
Press,, New haiven, CT 198 
H A Bulelao andR D Lee, Determnants of Fertlity 

1522 SCIENCE * VOl. 266 * 2 DECEMBER 1994 



in Developingr Countnes (Academic fPruss. Nev 45 A Thornton and H S Li, Social Chanrle ano the ((mbrndq Univ Pro.. New York 19901 
York, 1983) emphasizes the "supply" arid 'de farni'y in laiwan (Univ ol Chicago Pr.ss, Chicago 51 V Smil, Popul Dev Rev 12,25 (1980, H Harding 
mand" for children The validity of this emphasiis has 1994) China s Secod Revohition (The [rookings InstltU 
been challenged over the past decade, though rot '46 is uncerlainty over timing suggests that even the tion, Washington, DC 1987) 
specificallyinc vi nection with East Asia, byasserli closest arialy-,sof relevant time,etiesdata sunlikely S8 D Keihr. Pew-ant Povor in China (Yale Uni 
the importance of culture and cultural chanue as to yield satisfactory exolanations either of why frtility Press, New Haver' CT, 1992) 
influences on fertility behavior See, for example, J declined or why the declines began whe.n they d(id 59 V Shuo, Peasant China in Trauicion (Univ of Cal 
Cleland, in Reproductive Change in Developing The statisial evidence is necessary both to define fornia Press, Berkeley 1980) 
Countnes, J Cleland and J Hobcraft, Eds (Oxford 
Univ Press, O-'ord. UK. 1985), chap 10, and, for a 

the probler and to test alternative explanations, but 
assessments of causality must also consider evi-

60 G Feeney, in The Future Population of the World 
What Cart We Assume Today 9 . W Lutz. Ed (Earth

recent review, C Hirschman, Annu Rev Socrol 20, dence on the perceptons arid dispos-;ions of famil scan. London, 19941Elrr after adlutnent for the 
203 (1994) M )wn view isthat the arguments made members who did, in fact, adopt famry miltatlion at effect of rising age at marriage, ferfility declined at a 
on both sides of what is sometimes regarded as a particular times and for particular reasons rate of about 2 3 children per woman per decade 
heated debate are broadly complementary and that 47 Prevailing and insligatinj conditions incausal analy- between 1970 and 1984 
the perceved conflict reflects inadequate emp roal sis have been discussed (32) 61 Peng Xrzhi, Demographic Transition in China (Clar
evidence 48 T H Sun. n Measuringthe Effect of Fario Planning endon Press, Oxford, UK 1991), H Yuan Tien Chi

34 Davis (12) seems to have been the first to emphasize 
the importance of rising numbers of surviving ch -

dren as a factor in fertility decline [Increases due to 

Programs on Fertility, C Chandrasekaran and A I 
Hermalin, Eds (Ordina Editions. Dolhain. Belgium 
1975 

na's Strategic Demographic Initiative (Praeger, New 
York, 1991), J Banister, China's Changing Popula
lion (Stanford Univ Press Stanford, CA, 1987), P C 

declining mortality may have been augmented by the 49 The role uf family planning programs in fertility de- Chen and A Kols, Population Reports,SenesJ, No 
increases in fertility that may occur during the early dine has been the subject of robust debate for sev- 25 (Population Information Program, Johns Hopkins 
yearsofth, demographic transition T DysonandM eral decades, going back at least to K Davis, Sci- Univ Baltimore, MD. 1982) 
Murphy, Popul Dev Rev 11,399(1985)) ence 158, 730 (1967) and P M Hauser, Demogra- 62 G Feeney and F Wang, Popul Dev Rev 19, 61 

35 AnExtractReporton The 1980 Censusof Population phy 4.1 (1967) See L H Pritchett, Popul Dev Rev (1993) 
andHousing, rarvan-FukienArea, RepubicofChina 20. 1 (1994). and commentary and response in the 63 A P Wolf, iOld 12, 1 (1986) Wolf notes also the 
(Census Office of Executive Yuan. Taipei. China, same loumal, p 3 penetration of village society by the national bureau
1982) 50 W Lavely and R Freedman, Den ography 27, 3 cracy. on which see A Chan, R Madsen, J Unger. 

36 Unpublished estimates received from A Mason (1990), provide persuasive evidence that fertility de- Chen Village (Univ of Caifornia Press, Berkeley ed 
show an average of 4 7 surviving children per worn- cine in China began in the early 1950s that it began 2 1984) 
an for women aged 45 to 69 in 1970 (20) among the educated and urban elites, as in Europe 64 J Banister and S H Preston, Popul Dev Rev 7. 1 

37 The censuses, conducted at five year intervals from and other developing societies, but that subsequent (1981) 
1970 through 1990, provide average numbers of rapd declines in both urban and rura! areas were 65 S Greenhalgh, TheChna Quarterly122, 191 (1990), 
surviving children for women infive-year age groups probably due to government policies Onl/ the latter Amencan Ethnologist 21, 1 (1994) 
in Table 2 of The -Fertiy volume for each census declines are perceptible at the national level 66 G Feeney, X R Li, H W Yu, J H Yuan, L J Chen, 
Average numbers of surviving children decline as 51 G W Barclay, A J Coale, M A Stoto, T J Trussell. Period Panty Progression Measures of Fertlitv for 
women age because children die, but comparison Popul Index 72, 42 (1976), give data from which if China and its Provies Estimates from the 1990 
between censuses indicates the magnitude of this may be calculated that women aged 40 to 44 in Census (East-West Center, Honolulu, HI, 1994) 
decline and pernits adjustment for it 1930 had an average of 3 0 surviving children per 67 G Feeney and W Lutz, in Future Demographic 

38 R A Easterlin, in Historical Studies of Changing Fer-
tity, C Tilly, Ed (Princeton Unv Press, Princeton, 52 

woman 
1982 Population Census of China (Results of Com-

Trends in Europe and North Amenca What Can We 
Assume Today 9 

, W Lutz, Ed (Academic Press, 
NJ, 1978) puter Tabulation) (State Statistical Bureau, Beijing, New York, 1991), G Feeney, F Wang, M K Zhou, 

39 J C Caldwell, Theory of Fertility Decline lAcademic 
Press, New York, 1982) 

China, 1985), Table 76, shows 4 1 surviving children 
for women in the same age group at the 1982 con-

B Y Xiao, Popul Dev Rev 15, 2(1989), G 
and J Y Yu, Popul Stud 41, 1 (1987) 

Feeney 

40 Itis the costs and benefits of given numbers (and sex sus 65 S Greenhalgh, in Ch'nese Families in the Post Map 
composition) of surviving children, rather than the 
costs and benefits "of children" considered individ-
ually that matter Costs and benefits are to be un-

53 J L Buck (Land Utilization in Chna (U, of Nank-
trig, Nanking, China, 193 7), pp 367-370] gives data 
on fa nily composition indicating 2 2 surviving chil- 69 

Era D Davis and S Harrell, Eds (Univ of Cal,forn a 
Press, Berkeley, 1993) 
N Ogawa and R D Retherford. Popul Dev Rev 

derstood broadly, as possible answers to such dren per wife, includng recently married wives The 19 4(1993) 
questions as "What are the advantages and dcisad-
vantages of large families? Of small families 9" 

average of 5 3 persons per household would imply 
3 3 surviving children per woman if nouseholds in-

70 
71 

G W Skinner, Journal of Asian Studies 44 (1985) 
__, in The City in Late Imperial China, G W 

41 C Mosk (Patn:rchy and Ferilty in Japan and Swe- cluod husband, wife, and children onlv but persons Skinner. Ed (Stanford Univ Press, Stanford. CA, 
den, 1880-1960 (Academic Press, New York, classif ed as head of household, wife and son or 1977). andin T P Lyons andV Nee, Transfomatrion 
1983) provides the basis for much of the following daughter constitute only 69% of household mern- in Soath China Reform and Development in the 
discussion bers Pcst-Mao Era (Cornel East Asian Program, Ithaca. 

42 J C Caidwell, P H Reddy, P Caldwell [The Causes 54 J Bongaarts [inJ Bongaarts, T K Burch, and K W NY. 1994) 
of Demographic Change (Univ of Wisconsin Press, Wachter, FamilyDernographylClarendon Press, Ox- 72 I would like to thank M K Choe. R Freedman, K 
Madison. 1988)] provides an invaluable counterpoint ford, UK, 1987) gives macrosimulation results for Hamano, C Hirschman, D Lucas, G McNicoll, A 

43 N 0 TsuyaandM K Choe, NUPRl Research Paper changing levels of surviving chidren during the de- Mason. Y Okunishi G W Skinner, W Feng, S 
SeriesNo 58 (Nihon University Population Research mographic transition remarkably similar to those de- Westley, and M Woods for comments and assist-
Institute, Tokyo, Japan, 1991) scribed for the four countries considered here ance and the Demography Program, Research 

44 A P Wolf and C S Huang, Marriage andAdoplion 55 W Lavely, Z Y Xiao, B H Li R Freedman, The School of Social Sciences. The Australian National 
in China, 1845 -1945 (Stanford Univ Press. Stan- China Quarterly121, 61 (1990) University, where this work was begun on a Visiting 
ford, CA, 1980) 56. S H Potter and J M Potter, China's Peasants Fellowship during tne summer of 1994 

SCIENCE - VOL. 266 * 2 DECTEMBER 1994 1523 

') 



(Continuedfrom ou:sjdeback cover) 

288 	 Progression to Second and Third Births in China: Patterns and Covariates in Six Provinces by Minja Kim 

Choe, Gun Fet, Wo Jianming, and Zhang Ruyue, repnnted from internationalFamily PlanningPerspectives, 
Vol 18, No 4, 1992 

287 	 Potential Movements of Capital and Labor in Northeast Asia by Won Bae Kim, repnnted from Asian and 

Pacific irationjournal,Vol 1, No 3-4, 1992 

286 	 Family Change and Supl,ort of the Elderly in Asia: What Do We Know? by Karen Oppenheim Mason, 

repnnted from Ama-l'acift 'opulatinlournal,Vol 7, No 3, September 1992 

285 	 The Role and Structure of Metropolises in China's Urban Economy by Won Bae Kim, repnnted from Third 

World PlanninglRevitvew, Vol 13, No 2, 1991 

284 	 Gender Inequality in Urban China: Education and Employment by John Bauer, Wang Feng, Nancy E Riley, 

and Zhao Xiaohua, repnnted from Mlodern China.Vol 18, No 3, July 1992 

283 	 Population Movement: Free or Constrained? by Murray Chapman, repnntcd from Independence, Depen. 

dcice lrtrdependence The F,. t 10 Years of Solomon Islands Independence,Ron Crocombe and Esau 

Tuza, eds , Honiara Solomon ilaiu, College of I1,gher Educaion, Iistitute tf i'ciLfic Studies, and Solomon 

Islands Centre, University of the South Pacific, 1992 

282 	 Contraceptive Method Choice ir the Philippines, 1973-83 by Zelda Zabl.n, Mina Kim Choc, James A 

Paltiore, Tauseef Aimed, AdI.ln ' cantara, and Kathryi Kost, reprinted from ourtmal of iBosocial 

St iences,Suppl 11, 198') 

281 	 The Parity Structure if Fertility Dec~rie in Thailand, 1953-79 by Norman Y Luther and Chintana 

l'elaranonda, repinted from GihNUS, Vol XLVII, No 1-2, 1991 

1S0 	 Determinants of Ctntraceptive Method Choice in an Industrial City of India by Asha A lbhende, Minia Kim 

Choe, I I Itele, and Jame, A Palmore, repnnted from As.!a-PacificPopulationlournal,Vol 6, No 3, 

September 1991 

279 	 Asian hImigration. I lie View from the Unted States by Robert W Gardner, reprinted from Asian and 
I'acilit Aligrattio ii urj al, Vol 1, Ni 1, 1992 

278 	 Prospects for Increased Contraceptise hill Use in Iapan by Naohir Ogawa and Robert D. Retherford, 

repnnited from tluits in FainlyPlatting,. Vil 22, Ni 6, Nicentber/I)ecember 1991 

277 )istributional Analysis of 'eriod Fertility li Criffith I cency and Wolfgang Lutz, repnnted from Future 

I)e:o,graphit lreotflI in Ltrope ard North Alnituta What Can We A isnie 7bdayt Wolfgang Lutz, ed , San 

Diegio AL.Idtl&t Press, hic Ilt1 

276 	 The Future of Coastal I)evelopneut it the Ielloss Sea httilands by Won Iae Kim, reprinted front Journal of 

Northetst Astan dirtltis.Vol IX, Nt I, Winter 19(0 

275 	 Population Managetcnt Information Syste ci, io the 19 90s: Evlution, Revolution, or Recycling? by James 

Pahitt ad J toig Im Kim lainiore, reprinted trin Alitttng ad Evaluating FailyPlanitng 
hrograitt ini the 1990t Asin Poipul,ation tutdes , tie%, Nit 114, Bangkok United Ntions Economic 

and SotLil tComtt i-sini for Ai in -.he llit.tif jL('AI, 1991) 

274 	 Fertility Decline in Taiwan: A Study Using Parity Progressiin Ratios Isy Griffith Feeney, reprnted from 

Detntography, Vol 28, Ni 3, August 1991 

273 	 Pacific Island Movement and Soeioecnomic Change: Metaphors ol Misundcrstanding by Murray Chapman, 

reprinted frim Popuitlationand )evlopmnttt Reru w, VotI 17, No 2, June 1991 

272 	 Iural Ilonseholds, Labor Flows and the housing Constrittion Industry in Bandung, Indonesia by Tommy 

Firman, reprinted from 7i do hrift or Etonortnscheen Socile G.eografie, Vol 82, No 2, 1991 

271 	 Birth Order and Intelligence: Further Tests oifthe Confluence Model by Robert 1) Retherford and William 

II Sewell, repnnted frtn Atnerican Socmologt al Review, Vol 56, No 2, April 1991 

270 	 Foreign Investnent and Demographic Dynamics of the Asia-Pacific Region by Lee-Jay Cho and Linda G. 

Martin, reprinted from Asian EconoticJournal,Vol IV, No I, March 1990 

SI
 



RECENT AVAILABLE EAST-WEST CENTER REPRINTS: POPULATION SERIES 

306 	 Effect of Birth Spacing on Infant Survival in Thailand: Two-stage Logit Analysis by Chat Bin Park, Sakol
 
Siasakul, and Chanpen Saiengtienchai, reprinted from Southeast Asian lourna of 71ropical AleIciine and
 
Public Health, Vol 25, No 1, March 1994
 

305 	 The Intergenerational Diistrbution of Resources and Income in Japan by Andrew MIson, Yoke-Yun Teh, 
Naohiro Ogawa, and Takehiro ukui, reprinted from The FaioolY the Afarket, and the State in Ageing
Socetces, John Lrnisch and Naohiro Ogawa, eds , Oxford Oxford University 'ress, 1994 

304 	 The Recent Epidemiology of IIIV and AIDS in Thailand by 'lin Brown, Werait Sittitri, Suphak

Vanichsent, and Usai hisyakorn, reprinted front AII), 
 Vol 8 (Suppl 2, August 1994) 

303 	 Risk Factors for liIV Infectiin in Thailand by \Vcrasit Sittitr.i and Tin Brown, repnnted from AIDS, Vol 8 
(Suppl 2, August 1994) 

302 	 Korean Women's Labor Force Participation: Attitude and Behauior by Minja Kim Choe, Sae-Kwon Kong, and 
Karen Oppenheim Maso, reprinted frmn Korean ittlhes New Placii ('rrents,l)ae-Sook Suh, ed, 
Honolulu University of I tas au Press, 1994 

301 	 Sons, Daughters, and Intergeneraitinal Support in Taiwan by Yean-ju Lee, Willian L Parrish, and Robert I 
Willis, repnnted from Anercan ournal of 5o( uioy, Vol 99, No 4, January 1994 

300 	 The Economic Performance arid Regional Systems of China's Cities by Seniiou Chang atid Won Bae Kim, 
reprinted from Revws of Urban and Regional DJevelopneot Stobzes, Vol 6, 1994 

299 	 Care of the Elderly in Japan- Changing Norms and Expectations by Naohiro Ogawa and Robert D
 
Retherford, reprinted from Journalof Marriageand the f'andy, Vol 
 55, No 3, August 1993 

298 	 Leaving the Parental lorte: Census-based Estimates for China, Japan, South Korea, United States, France,
 
and Sweden by Zeng Yi, Atusley Coale, Min.i Kim 
 Choe, Lung Zhiwu, AnodLiu Li, reprinted from Population 
Stinlies, Vol 48, No 1, March 1994 

297 	 Movement in tie French Pacific: Recent Situatiin and Prospe ts by Gerard 1Plaudion, reprinted from
 
Asiati and PIacttf Migrattot)Jourtal Vol I, No 2, 1992
 

296 	 Changes ii Chinese Marriage Patterns during the Twentieth Century by Waig Feng and Nancy B Tuma,

reprinted fron Proc eedttigs of the IIJSSP lttternatiinalPopulatioin Conerene, AlMtreal 1993
 

295 	 Culture and the Fertility Transition: 'Flioughti on Theories of Fertility Decline by Karcn Oppenheim 
Mason, repnntted fromnGENIU, Vol 48, No 3-4, 1992 

294 	 The Resumption of Fertility Decline in Japan: 1973-92 by Naohiro Ogawa and Robert I) Retherford, 
reprinted fri l'omlPolation l)eveloptnent Review, Vol 19, No 4, DtCLCnber 1993 

293 	 Parity Progressioi and Birth Intervals in China: The Influence of Paicy in Hastening Fertility Decline by 
Griffith I cotey and Wiang IFeng, iprinted frot 'optlation and I)cve'lop ett Revew, V I 19, No 1,March 
1993 

292 	 Extended Adoleseence arid the Sexuality of Asian Youth: Observations on Research and Policy by Peter 
Xenos, reprinted rtm cxstoaty toiA, fo S'lt teti ,tferent'ou s trotith' ( t i Sc yiinali y tti Asia, May
1990, flong Kong M L Ng and L S Lain, eds , I l,.Ag Kong, The I long Kong College of lsychiatnsts, 1993 

291 	 Demographic Ciaiige, lhusehold Resources, aiJ 'I .hing Decisions by Andzew Mison, repnted from 
Hunman Resoirt %,i )e'eloptte I along the A slat Iue't Rin, Naolh rt Ogawa, Gavin W Jones, and Jeffrey 
G Williamson, eds , Singapore, Oxford Utivirsity l'ress, 1993 

290 	 A Comparison of Four Methods for Projecting louseholds by Andrew Mison and Itachel Racelis, reprinted 
from InternatioiilImornalof Foret astig,Vol 8, 1992 

289 	 The Demographic Situation in Vietnam: past, Present, I'rospect by Griffith Feency and Peter Xrnos,
repnnted from 7hte Challenges of Vietntatn's Recotistruction, Neil L Jamieson, Nguyen Manh Hung, and A 
Terry Rambo, eds, Fairfax, Va Indochia Institute, George Mason Utiversity, and the Indochina Initiative 
of the East-West Center, 1992 

(Contmued on inside back cover) 


