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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 in East Asia is interesting both in its own right, as 
a chapter in the history of human reproduction, and for the light it may shed on fertility 
decline in the rest of the world. 

I n  the not too distant past, most children 
reaching adulthood in the world would 
have seen roughly half of their brothers and 
sisters die. With declining mortality in the 
1900's, the childbearing habits of earlier 
times would lead to historicallv unnrece- , L 

dented numbers of surviving children. De- 
clinine fertilitv has tended to correct the 
balance, reduding family size to more or 
(usually) less than past levels, with associ- 
ated improvements in quality of life. 

The most nrofound conseauences 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 and 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 us to know their even- 
tual effects, even in the developed countries 
in which these changes first occurred. 

Demographic Transition 

The defining features of demographic tran- 
sition are the levels of fertility, mortality, 
and family limitation before and after the 
transition occurs ( 1  ). Before transition, less 
than half of all children in East Asia sur- 
vived to adulthood. For families (2 )  to re- 
~ roduce  themselves, the mother had to bear 
a laree number of children to comnensate - 
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 times as 
many surviving children as they would have 
had in the past. Nearly all couples adopt 

7, 197 (1993). 
155. E. LI, T. H. Bestor, R. Jaenisch, Cell 69, 91 5 (1 992). 
156. J. T. Yang, H. Rayburn, R. 0. Hynes, Development, 

in press. 
157. G. C. Gurtner et al., Genes Dev., in press. 
158. A. Nagy etal., Development 110, 815 (1990); L. M. 

Forrester, A. Bernsten, J. Rossant, A. Nagy, Proc. 
Natl. Acad. Sci. U.S.A. 88, 7514 (1991); A. Nagy, J. 
Rossant, R. Nagy, W. Abramow-Newerly, J. C. 
Roder, ibid 90, 8424 (1993). 

159. J. Lohler, R. Timpl, R. Jaenlsch, Cell 38, 597 
(1 984). 

160. C. 8. Moens, B. R. Stanton, L. F. Parada, J. Ros- 
sant, Development 11 9, 485 (1 993). 

161. H. M. Sucov et al., Genes Dev 8, 1007 (1 994). 
162. A. Bernstein, Sem. Dev. Biol 4, 351 (1993). 
163. H. Fox, in Placenta: A Neglected Experimental An- 

imal, P. Beaconsfleld and C. Villee, Eds. (Perga- 
mon, Oxford, 1979), pp. 351-378 

164. We thank D. Beckner for design and ~Ilustration of 
Figs. 1 through 3; M. Cybuski, C. Damsky, S. Dey, 
K:D. Fischer, M. Goldfarb, R. Hynes, T. Magnu- 
son, J. Pollard, L. Stephens, and C. Stewart for 
dlscusslons and permission to clte unpublished 
work; C. Alexander, C. Damsky, J. Rossant, and A. 
Sutherand for critical reading of the manuscript; E. 
Leash for edltorla suggestions; and C. Chu and R. 
Lyman for help in preparation of the manuscript. 
Supported by a fellowship from the Medical Re- 
search Councl of Canada (J.C.C.), NIH grants HD 
26732 (S.J.F. and Z.W.) and HD 30367 and HD 
22210 (S.J.F.), and a contract from the Offlce of 
Health and Environmental Research, U.S. Depart- 
ment of Energy (DE-AC03-76SFO1012j. 

some form of family limitation, however, 
limiting fertility to an average of about two 
children per woman (3). 

Pretransition levels of mortality 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 necessarily wide- 
spread after the transition, but the pretran- 
sition situation is variable. Primitive meth- 
ods of family limitation can be very effec- 
tive. and were svstematicallv ~ract iced in , & 

som'e pretransitiok populations. There is ev- 
idence of family limitation 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 bv 

u 

a graph of number of children versus time 
and age. Averages for groups of women may 
be computed by averaging numbers of chil- 
dren born and surviving for each 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 children have left home. For 
most of human history, however, mortality 
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risks have been high. Many children died 
before their younger siblings were born, so 
that the average curve for surviving chil- 
dren remained far below that for children 
ever born. Chinese women aged 40 to 44 
surveyed circa 1930 had borne an average of 
5.0 children but had only 3.0 surviving 
children per woman. 

The distinction between fertility and 
numbers of surviving children is important 
because the number of children actually 
present in a family at any given time is a far 
more pertinent statistic for most purposes 
than total number of children born. In par- 
ticular, virtually all explanations of fertility 
decline, such as the importance of children 
as sources of household labor and of security 
in their parent's old age, apply to living 
children rather than to children ever born. 

Fertility Decline in East Asia 

Figure 1 shows fertility decline in Japan, 
Taiwan, the Republic of Korea, and China 
(10) in the form of an  annual series of total . . 
fertility values (1 1 ). Some accounts of fer- 
tility decline in Japan suggest that it was 
primarily a post-World War I1 phenome- 
non (12-14), others that it began as far 
back as the 1920s (15, 16). Figure 1A indi- 
cates the source of the confusion. The post- 
war time series shows total fertilitv of 4.5 
children per woman in 1947 dropI;ing ex- 
tremely sharply to about 2 children per 
woman by the late 1950s. The available 
figures on total fertility before World War I1 

suggest an earlier decline, but are too sparse 
to allow us to draw confident conclusions 
(17). Filling in the missing years by inter- 
polation from census age distributions (18) 
yields a complete annual series and shows 
that the high values circa 1950 were a 
postwar aberration following extremely low 
values toward the end of the war. This is 
confirmed by lifetime fertility data from the 
postwar censuses, which suppress short- 
term fluctuations and reveal the long-term 
trend (19) and by estimated numbers of 
surviving children (20). It is apparent that 
the Japanese fertility decline began during 
the 1930s and was about two-thirds com- 
plete by 1950. Fitting a straight line to the 
cohort total fertilities gives a maximum rate 
of decline of nearly 1.2 children per woman 
per decade. 

Taiwan's fertility decline presents a rel- 
atively simple picture. There was no long 
term decline in fertility during 1906 to 1943 
(21). Accurate census and registration sta- 
tistics available for the postwar period (22) 
show that total fertilitv declined from about 
6.5 children per woman during the mid- 
1950s to 2 children per woman during the 
mid-1980s. The rate of decline is about 1.6 
children per woman per decade. 

Fertility decline in South Korea (23) was 
similar. Estimates going back to 1920 show 
negligible long-term decline before 1960 
(24). Birth registration statistics in South 
Korea were seriously incomplete until re- 
cently, and estimates (25) disagree in detail, 
but the main features of decline are not in 

1950 1970 1990 1950 1970 1990 

Year 

Fig. 1. Feriility decl~ne in Japan (A), Taiwan (B), the Republic of Korea (C), and China (D). 

doubt. Total fertilitv declined from six to 
two children per wdman between the late 
1950s and the early 1980s, a decline of 
about 1.9 children per woman per decade. 

China does not yet have an effective 
system of birth registration, but retrospec- 
tive estimates are available from two cen- 
suses and four large population surveys. 
China's decline began circa 1970 and 
brought total fertility from six children per 
woman to under three children per woman 
in just over 7 years (26-29). The rate of 
decline is an extraordinary 4.1 children per 
woman per decade. The 1980s saw fluctua- 
tions superimposed on slight overall decline 
that was nonetheless sufficient to  bring to- 
tal fertility to 2.1 children per woman in 
1989. 

The very low fertility levels indicated for 
1991 to 1992 by the 1992 survey have 
caused observers in and out of China to 
question whether new birth planning poli- 
cies have impaired the ability of the gov- 
ernment to collect accurate data. A recent 
analysis comparing 1990 census (30) and 
1992 survey results concludes, however, 
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 (ii) 
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 
(32) is appropriate and that families were 
acting voluntarily. 

The excess of surviving children reflect- 
ed two quite different influences (33). De- 
clining mortality substantially increased 
numbers of surviving children before fertil- 
ity began to decline (34). Japanese women 
reaching prime childbearing ages during the 
early 1930s averaged about 4.6 surviving 
children per woman on reaching age 50 
(20). Women 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 figures 
for earlier periods, these values almost cer- 
tainly represent a 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 woman in prime childbear- 
ing ages circa 1950 (37). 

The second reason for the excess of sur- 
viving children was changing circumstances 
within and beyond the family that shifted 
costs and benefits of different numbers of 
surviving children in favor of smaller num- 
bers (38-40). The shift reflects a complex 
of interrelated influences, changes in family 
structure, the spread of education, rise of 
nonfarm employment, the development of 
labor and capital markets, and monetization 
of the economy (41, 42). Before fertility 
decline, each of the three countries was a 
peasant agrarian society, characterized by 
low output, periodic subsistence crises, low 
nonfarm employment, and relatively unde- 
veloped labor and capital markets. The fam- 
ily system (43-45) gave the older genera- 
tion control over household resources and 
the marriage of children and therefore the 
power to demand labor services from chil- 
dren. These features led to a reliance on 
family labor and so created a demand for 
lareer rather than smaller numbers of sur- - 
viving children. 

The beginnings of economic develop- 
ment increased demand for nonagricultural 
labor and stimulated the development of 
labor markets. Given that numbers of sur- 
viving children had been increasing and 
were more than sufficient to continue the 
family, the older generation was inclined to 
welcome the employment of some children 
in the emerging nonfarm sector, for this was 
likely to increase family income through 
remittances and provide a hedge against 
rural subsistence crises. As educated chil- 
dren stood better chances for such employ- 
ment, and as the early years of primary 
school (at least) occurred before children 
had substantial labor value, the older gen- 
eration was also inclined to have their chil- 
dren take advantage of emerging education- 
al opportunities. 

In time these developments changed 
both the nature of relations within the fam- 
ily and the social and economic environ- 
ment in which it functioned. Education of 
children and the possibility of their depart- 
ing for nonfarm jobs weakened the author- 
ity of the older generation (41, 43-45). 
Education reduced the labor value of chil- 
dren in various ways. Economic develop- 
ment increased agricultural productivity 
and diminished the need for labor. whereas 
emerging labor markets and monetization of 
the economv made it easier and less riskv to 
engage nonfamily labor. When these debel- 
opments had run their course, farm employ- 
ment had shrunk to a small fraction of total 
employment. The labor value of children, 
low in the emerging nonfarm sector to be- 
gin with, declined in the farm sector as well. 

The huge gap between the numbers of 
surviving children families wanted and the 

numbers thev would have had in the ab- 
sence of fan& limitation left no  serious 
doubt that familv limitation would be 
adopted. It does n i t ,  however, explain why 
the fertility declines began when they did. 
The changes that explain the declines de- 
veloped over many decades and would not 
at first have been perceived. Once per- 
ceived, they would have to have been sus- 
tained for a ~ e r i o d  of time to be confirmed 
as more than erratic fluctuation, and when 
confirmed would be acted on only if judged 
sufficiently drastic. 

There is considerable uncertaintv re- 
garding the magnitude, time span, level, 
and duration of increase that would be nec- 
essary to provoke a family limitation re- 
sponse. Thus, even the most satisfactory 
explanation of fertility declines will not 
necessarily explain why declines began 
when they did. By analogy, knowing that 
earthquakes are caused by the shifting of 
tectonic plates does not give an investigator 
the ability to predict when an earthquake 
will occur (46). . , 

We have no  very satisfactory explana- 
tions for the time of onset of the declines in 
Japan, South Korea, and Taiwan beyond 
that they began when the pressures favoring 
them became sufficiently strong to provoke 
behavioral response. The instigating condi- 
tions may be entirely different from the 
prevailing condition of excess numbers of 
surviving children (47) and are more likely 
to be identified from historiographic or eth- 
noeranhic than from statistical evidence. " L 

The economic dislocations of the great de- 
pression are obvious candidates for Japan, 
whose decline began during this period. 
The governments of South Korea and Tai- 

u 

wan both developed active family planning 
programs to promote the idea of family 
planning and the use of contraception. The 
activities of these programs are natural can- 
didates for instigating fertility decline. Tai- 
wan's fertility decline began during the mid- 
1950s, however, and it is generally agreed 
that the family planning program could 
have had a significant effect only after its 
expansion in 1963 (48). South Korea's de- 
cline began in the early 1960s, and although 
the South Korean government initiated the 
national family planning program in 1962, a 
recent study concluded that the role of the 
program in the onset of fertility decline "was 
probably negligible" (23). 

Once initiated, the rate of fertility de- 
cline reflects the rate at which the relevant 
influences change and the time required for 
families to identify and adopt acceptable 
means of family limitation. Although it is 
plausible that the relatively rapid fertility 
declines in Taiwan and South Korea were 
due, in part, to their national family plan- 
ning programs, evidence of this is more 
limited than one would like. The essential 

difficulty is insufficient understanding of 
how fertility levels respond to influences 
unrelated to the family planning program. 

A n  authoritative study of Taiwan con- 
cludes that fertilitv decline "was to a laree 
degree a result of the reduced fertility of 6) 
couples practicing program methods and 
(ii) couples who began in the program and 
then shifted to nonprogram methods or 
some combination of the two over time," 
but goes on to say that "It is possible that in 
the absence of the nroeram other means 

L " 
would have been used by this large number 
of couples to reduce their fertility; there is 
no  way of definitely proving or disproving 
this point" (49). 

The situation in China was similar in 
some respects, but different enough to re- 
quire separate discussion (50). Numbers of 
surviving children increased rapidly and to 
much the same levels as in Japan, South 
Korea, and Taiwan (51-54). China before 
fertility decline was a peasant agrarian so- 
ciety, with a family structure (7) that gave 
the older generation the power to secure 
the labor services of their children, making 
at least modestly large numbers of children 
desirable. In the two decades after the 1949 
revolution there were extremelv ranid im- , . 
provements in educational attainment (55). 

The Dower of the older generation was 
u 

weakened, but was supplanted to a consid- 
erable extent by that of the party and ad- 
ministrative organs, rather than devolving 
to the younger generation. The prohibition 
of migration to urban areas (56) and stag- 
nation in rural areas (57) prior to the rural 
economic reforms in 1979 (58) severelv 
curtailed opportunities for nonfarm employ: 
ment. The collectivization of agriculture " 

(59) created incentives for larger numbers 
of survivine children (56). - . . 

These considerations suggest no  strong 
impetus for fertility decline, yet fertility in 
China declined far more rapidly than fertil- 
ity has ever declined anywhere in the world 
(60). There is little doubt that the instieat- ~, " 
ing condition for the decline was the "later- 
longer-fewer" policy for restricting family 
size introduced in the early 1970s. This pol- 
icy advocated later marriage, longer inter- 
vals between births, and fewer children al- 
together (61). Although there was little 
lengthening of birth intervals, age at mar- 
riage increased and total fertility decreased 
very substantially during the years the policy 
was in effect (62). 

The extraordinarv raniditv of the decline 
, L ,  

suggests that the later-longer-fewer policy 
encountered little resistance in most of the 
country, and this suggests a widespread 
judgement by rural families either that 
numbers of surviving children were too 
high or that the marginal value of family 
sizes over two or three children was low. We  
do not understand satisfactorily why this 
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Fig. 2. Proportions of women progressing from first to second birth (period parity progression ratios) in 
China (A), urban and rural areas of China (B and C), and urban and rural areas of Guangdong (D and E), 
Liaoning (F and G),  and Sichuan (H and I) provinces, respectively. 

should have been the case. The pressure of 
rapidly growing population on limited agri- 
cultural land was probably a factor. With 
nearly five surviving children per woman, 
the prohibition of migration to urban areas, 
the self-consciousness of community condi- 
tions promoted by cadres, and severely lim- 
ited agricultural land, few peasant families 
could have been unaware of oo~ulat ion 

L .  

pressure. The stagnation of agricultural out- 
uut from the late 1960s through the 1970s " 

after rapid increases in the early postrevo- 
lutionary years may have been perceived 
(correctly or not) as a consequence of this 
rapid population growth. The prestige of 
the revolutionary government, although 
tarnished by the disaster of the Great Leap 
Forward. was still hieh (63). - ~ ,  

It must not be forgotten, finally, that the 
large average numbers of surviving children 
in families circa 1970 were an historical 
anomaly. It may be more than coincidence 
that the 1970s fertility decline came to an 
end when total fertilitv fell sliehtlv below - ,  
three children per wokan which, in com- 
bination with the low mortality that had 
been achieved (64), meant an average of 
perhaps 2.5 surviving children per woman. 
This was only slightly less than the 3.0 
surviving children per woman of prerevolu- 
tionary times. 

In 1979, the later-longer-fewer policy 
was supplanted by the one child per family 
policy (61, 65). The apparent lack of im- 
pact suggested by Fig. 1 is misleading and 
illustrates the necessity of more focused fer- 

tility measures (27, 60, 62). Figure 2 shows 
period parity progression ratios for progres- 
sion from first to second birth for China as 
a whole and for eight subpopulations (66). 
Investieators use this statistic to determine - 
the proportion of women who, having had a 
first birth, go on to have a second, on the 
basis of rates at which women with one 
child at the beginning of any given year 
have second births during that year (30, 60, 
62, 67). 

The magnitude and timing of the 1979 
to 1984 declines show beyond reasonable 
doubt that they were instigated by the one- 
child policy. The cessation of the declines 
corresnonds to the "onen a small hole" 
modification of the one-child policy, which 
in effect allowed rural families with a single 
female child to have another, and which 
was caused by peasant resistance to the 
one-child policy (68). The low level 
reached in 1984 was maintained in some 
areas, but there was a fairly rapid increase in 
other areas during 1984 to 1987. The rever- 
sal in 1987 was almost certainly a response 
to some change in national policy, but we 
know little of the change. 

The pattern of fertility levels in the 
1980s suggests substantial resistance to fur- 
ther decline, a marked contrast to the 
1970s, with a balance finally being struck 
between peasants and the state. The rapid 
economic development engendered by the 
1979 economic reforms radically changed 
the situation in much of the countryside, 
bringing into play some of the antinatalist 

influences that operated in Japan, South 
Korea, and Taiwan. 

We have no very satisfactory answer to 
the question of why the fertility declines 
ceased at the levels they did in Japan, South 
Korea, and Taiwan; the question for China 
is premature. Pretransition fertility levels 
represented a balance between economic 
benefits and costs of different numbers of 
surviving children. Economic costs remain 
and increase after the transition, but eco- 
nomic benefits largely disappear, and there 
is no obvious way of balancing the non- 
economic benefits against the economic 
costs. 

The recent experience in Japan (69) 
suggests that, in East Asia as in the West, 
substantial proportions of women are will- 
ing to forgo childbearing altogether. It is 
possible that the desire for children may be 
largely satisfied by a single child, and there 
is no obvious reason whv families should 
adjust their behavior to achieve long-term 
population replacement. It might be con- 
sidered remarkable that total fertility in de- 
veloped countries has remained as close to 
replacement level as it has. 

It has not been possible to consider de- 
velonments at other than the national level 
here, but families are specifically located in 
space as well as time, and spatial patterns 
are arguably as important as changes over 
time (70). The problems of explaining a 
unique historical event may be considerably 
ameliorated merely by spatial disaggrega- 
tion, effectively multiplying the number of 
cases by several orders of magnitude. The 
gains of disaggregation in space go far be- 
yond this multiplication, however, because 
human behavior is spatially patterned (71). 

Conclusion 

We can describe fertilitv decline in East 
Asia with considerable detail and precision, 
and we understand in general terms why 
these declines occurred. Although this is a 
significant accomplishment, our under- 
standing of demographic change remains 
insufficiently rooted in an  understanding of 
social change generally. Even for Japan, for 
which two wide-ranging monographic stud- 
ies (1 3. 15) are available. there is clearlv , , 

much to be learned. ~ e r n o ~ r a ~ h i c  research 
has leaned heavily, probably too heavily, on 
sample surveys. Understanding the broad 
sweep of historical change, of which fertility 
decline is one element, requires investiga- 
tors to examine demographic trends in his- 
torical depth and in changing historical 
social context (42). 

It would be misleading to conclude with- 
out mention of the important differences 
between East Asia and the rest of Asia. 
differences both in demographic experience 
and in the availability and quality of data. 
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A n  attempt to replicate for South Asia the 
uicture of fertilitv decline in East Asia 
shown here would, for example, quickly 
founder on data problems. W e  know that 
fertility levels in South Asia, although de- 
clining, remain high, but precise levels and 
detailed changes over time are difficult to 
obtain. 

The emphasis on numbers of surviving 
children in relation to fertility is important 
for understanding the demographic situa- 
tion in those countries in which fertility 
remains high. Mortality in these countries, 
although usually high by comparison with 
currently developed countries, is far lower 
than it was in the past. These large declines 
in mortality mean that family size has in- 
creased substantially. The  pertinent ques- 
tion is why these societies have accommo- 
dated to a large increase in family size rather 
than acting to limit it. W e  know less than 
we might of the answer, in  part because an 
overemphasis on  fertility levels has ob- 
scured the question. 

Most studies of fertility decline have re- 
lied on elementary measures of fertility lev- 
el, often because the data required for more 
sophisticated measures is unavailable, either 
at all, or in sufficient historical depth. Early 
discussion of the demographic transition, for 
example, was based on little more than time 
series of crude birth and death rates. The  
case of China after the introduction of the 
one child per family program shows the im- 
portance of sophisticated measurements. 
Standard fertility measures show almost no 
impact of the one child per family policy, 
suggesting that it was a failure. When we 
look at statistics showing how many women 
with one child go on  to have another, how- 
ever, we see the very sharp impact (Fig. 2). 

Demographers have tended to view de- 
mographic transitions throughout the world 
from the perspective of Western (usually 
European) experience. Although natural 
and appropriate to a point, this perspective 
has been overemphasized. We have learned 
more about fertility decline in East Asia by 
detailed studies of what happened there, 
and particularly by studies that place the 
demographic trends in broad social context, 
than by attempts to draw lessons from 
Western experience. 
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