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Abstract

This paper aims to study the patterns and causes of low fertility in
Hong Kong and Taiwan from demographic perspective. Both period and
cohort fertilities are examined. For period fertility, the effects of delayed
childbearing and recuperation at later ages are inspected. Based on both
Bonggarts-Feeney’s (1998) and Kohler-Philipov’s (2001) methods, tempo
effects caused by delayed childbearing are examined for Hong Kong and
Taiwan since 1976. Recuperation effects are derived from a simple model
developed in present paper. For cohort fertility, postponement and
recuperation effects are examined too. And the fertilities of cohorts born
in the 1950s-1960s are estimated. The analyses reveal that, as in Europe,
postponement of childbearing played a great role in the emergence of low
fertility in Hong Kong and Taiwan. The pattern of low fertility in Taiwan
is similar as that of Europe. However, low fertility of Hong Kong is not a
simple echo of that of Eutope and it has new features. With very low
tempo effects, TFR of Hong Kong declined further in the 1990s.
Lowest-low level of CTFR for cohorts born in the mjddle 1960s and
period adjusted TFR in late 1990s displayed that postponement of
childbearing in Hong Kong is accompanied by true decline in complete
fertility. Without effective pronatalist policy, Hong Kong may continue to
face low fertility in a long time and Taiwan may follow the pattern of low

fertility Hong Kong, facing true lowest-low fertility in some near future.

Keywords: Low fertility, Pattern of fertility, postponement of fertility,
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Patterns of Low Fertility in Hong Kong and Taiwan

1. Introduction

How far fertility will dﬂecline is one of the most controversial issues in
contemporary society. Traditional theories have implicitly assumed that
replacement fertility of about 2.1 births per woman will prevail in the long
run. With further decline in total fertility rate (TFR) at or below replacement
level, that suggestion has been challenged and shattered. In the early 1990s
fertility was below replacement in nearly all of the 46 countries in the
developed world (Bongaarts 1998). The future fertility trend in the
below-replacement fertility regimes has gained a tremendous attention. Two
controversial schools of thought were developed. One school argued that the
current low level of post-transitional fertility is a temporary phenomenon due
to tempo effects caused by increasing mean age of childbearing (Le Bras
1991; Knodel et al. 1996). This perspective is supported by DFS
(desired family size) data and the ongoing increasing mean age of
childbearing. DFS has remained near or above two children in all
societies with available measures. And increase in mean age of
childbearing has depressed period fertility. In this view, once the trend
of delayed childbearing ends, as it eventually must be, the
corresponding tempo effect stops, thus bring fertility back up,
presumably to near replacement level, i.e., desired fertility of most
couples. By showing the adjusted tempo-free TFR in the developed world,
1.9-2.2 in late 1980s, and women's preferred number of children, 1.9-2.4 on
average, Bongaarts (1999) concluded that current low fertility is unlikely to
decline further and may even rise somewhat in the future in a number of
countries. However, period fertility and adjusted period fertility without

tempo effects didn’t stop declining but decreased further in the developed
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world in the 1990s. The contrary school of thought argued that replacement
fertility is a theoretical threshold that has little or no meaning for individual
couples building their families, and below-replacement fertility is expected to
be the norm and an intrinsic characteristic in post-transitional societies
(Bumpass 1973; Demeny 1997). This argument is based on the empirical
data that fertility has dropped below replacement in virtually all countries
that have reached the end of the transition. This is the case in Europe and
North America, where fertility has been below replacement since the
mid-1970s, as well as in the most-developed areas in Asia, such as Hong
Kong, North Korea, Singapore, Taiwan, and Thailand. Another strong
evidence supporting this view is that complete cohort fertility for the birth
cohorts of 1960s in low fertility regimes has decreased to well
below-replacement level. It’s about 1.5 for the mid-1960s cohorts in Western
Germany, East Germany, Spain, and Italy (Golini 1998). Thus an era of
below-replacement fertility is taking hold (Freijka and Ross 2001).

Recent fertility trends in the countries that have completed fertility
transition have been remarkably diverged, ranging in the late 1990s from
TFR close to 2.1 in the United States to lowest-low fertility, TFR lower than
1.3, in many European countries and some developing regibns (Billari and
Kohler 2003). At the end of the 1990s there were 14 lowest-low fertility
countries in Southern, Central and Eastern Europe (Kohler et al. 2002). By
the end of 2002, urban areas of Chinese mainland, Hong-Kong, Macao, and
North Korea have entered into lowest-low fertility regime. The emergence of
Jlowest-low fertility regime stimulates further research on the possible trends
of fertility in post-transitional societies. The core issues include: What is the
minimum level of fertility? What factors have caused lowest-low fertility? Is

lowest-low fertility a tempo phenomenon?
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There is no consensus over the above questions, For the minimum level
of fertility, conventional theories have implicitly taken it as zero. Namboodiri
and Wéi (1998), surveying the range of theoretical frameworks developed by
demographer to the study of reproductive behavior, found that most of the
micro-level models implied a lower limit to fertility of zero. Similarly,
Keyfitz (1987) found that all the explanations given for increasingly low
fertility in modern societies imply that fertility is likely to continue to decline
gradually toward zero. The possible minimum fertility of zero has been
challenged from biological preposition, social and political reasons (Foster
2000, Golini 1998, Morgan 2001). It’s argued that fertility has a fundamental
role in the creation and perpetuation of families and kin groups, communities,
and nation-states, the presence of zero fertility could be expected to receive
strong cultural, social, and political reactions from policymakers, mass media,
and the public at large. The reactions could lead to a change in the
reproductive behavior of women and, therefore, to a recovery of fertility over
zero (Golini 1998). And women have a biological predisposition toward
nurturing or maternal behavior that interacts with environmental stimuli
resulting, in most cases, in a conscious motivation for bearing at least one
child (Foster 2000). Therefore the minimum level of fertility should be one.
However, Golini (1998) argued that, considering the rate of childless, the
minimum fertility is very likely close to and probably below the average of
one child per woman.

There are two controversial opinions about the future fertility trends in
the lowest-low fertility regimes. From biological perspective, Foster (2000)
and Morgan (2001) argued that low fertility in post-transitional societies is
unlikely to fall any further. Morgan specified that although economic

development and concomitant changes have eroded rationales for large
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families, strong rationales for low parity births remain and could be
strengthened. Biological predispositions supported by a pronatalist context
could result in a set of rational decisions that produce moderate levels of
fertility (i.e., replacement level fertility). Based on empirical fertility data of
Europe, Sobotka (2004) argued that the "lowest-low" fertility in Europe may
be interpreted as a temporary consequence of the increasing age at
motherhood. He showed that tempo-free TFR of Europe is above 1.4 in
1995-2000 for all 27 countries. On the contrary, Kohler et al. (2002) argued
that lowest-low fertility is unlikely to be a short-term phenomenon that will
quickly disappear from the demographic landscape, but likely to be a
persistent pattern. They expect that it will prevail for a considerable period in
the ECE (UN Economic Commission for Europe) countries with a TFR
below 1.3 (Kohler et al. 2002). They proposed five factors contributed to the
emergence of lowest-low fertility and may help maintain it in a long time: 1)
tempo and compositional distortions that reduce the total fertility rate below
the associated level of cohort fertility; 2) socioeconomic changes including
increased returns to human capital and high economic uncertainty in early
adulthood that made late childbearing a rational response for individuals and
couples; 3) social interaction effects that reinforced this behavioral
adjustment and contribute to large and persistent postponement in the mean
age at birth; 4) institutional settings favoring an overall low quantufn of
fertility; 5) postponement and quantum interactions that amplified the
consequences of this institutional setting when combined with ongoing
delays of childbearing.

Most of the existing empirical and theoretical studies on low fertility are
based on European experiences. Study on the non-European societies with

lowest-low fertility could further strengthen our understanding of fertility
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behavior. In present paper, we choose Hong Kong and Taiwan as cases
because of their forerunner of low fertility in developing world. Current
demographic conditions in “i{ong Kong and Taiwan may be precursors of
forthcoming social changes in other developing countries with relatively high
economic development. The study on the patterns and causes of low fertility
of Hong Kong and Taiwan may shed few more insights into fertility
transition in the developing world.

Hong Kong and Taiwan have expetienced marked fertility decline since
the 1950s and they viewed replacement fertility in 1979 and 1983
respectively. Their fertility didn’t stabilize at replacement level but declined
further. The total fertility rates (TFR) of Hong Kong and Taiwan have
declined to much lower than replacement level, even less than one in Hong
Kong with 0.93 in 2001. In this paper, the patterns of fertility decline since
the late 1970s, during which Hong Kong and Taiwan viewed fertility decline
from about replacement level to very low level, will be studied.

Postponement of childbearing is viewed as an important characteristic
of the second demographic transition, which is emphasized by all
demographers observing the recent fertility trends in Central and Western
Europe. Especially postponement of childbearing of parity one has emerged
as a crucial determinant of differences in fertility levels among developed
countries. In a similar way, Hong Kong and Taiwan shared the same
experience. Postponement of mean age of childbearing for parity one (MAC1)
has been intense in Hong Kong and Taiwan with annual increase 0.12 years
since 1976, from 25.45 in 1976 to 28.68 in 2001 in Hong Kong and from
23.65 in 1976 to 26.99 in 2002 in Taiwan (see Figure 1). The mergence of
low fertility since early 1970s has been associated with a substantial delay of

childbearing in Hong Kong (Tu, 2003) and also in Taiwan. The correlation
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coefficient between TFR and MACI is -0.952 in Hong Kong and -0.875 in
Taiwan. Postponement of childbearing deflates period fertility by shortening
the reproductive years. In other words, postponement of childbearing might
have played a role to some extent in decline of TFR in the two areas. Then
what is the exact contribution of postponement of childbearing and decline in
the quantum respectively to TFR decline? If such postponement stopped,
would there be a recuperation of fertility? And to what a degree might the
recuperation be? The answets to the above questions will help us clarify the
issue whether the low fertility is a temporary phenomenon or not and project

the general trends of fertility of Hong Kong and Taiwan in the near future.

Figure 1 Trends of TFR and mean age of
childbearing for parity 1 (MAC1), HK 1976-2001
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The structure of the paper is centered on the above questions. In section
2, the methods measuring tempo effects caused by changes in timing of
childbearing and the ones measuring recuperation effects at later ages are

introduced; in section 3, the trends of period fertility are examined, including

Patterns of Low Fertility in Hong Kong and Taiwan

the exact role of postponement of childbearing in the decline of fertility and
the degree of recuperation; in section 4, cohort fertility trends are inspected;
and finally, we give out the discussion and conclusions, including the

characteristics and implications of low fertility in Hong Kong and Taiwan.

2. Methods

2.1 Measurement of the impact of changes in timing of
childbearing on period fertility

The most widely used fertility index is the Total Fertility Rate (TFR). It
is the average number of births of women through their reproductive lives
(age 15-45) in a population. Traditionally, there are two perspectives to
measure it, namely, period and cohort perspectives. The period TFR is
defined as the average number of births a woman would have if she lives
through her reproductive life and bears children following the age-specific
fertility rates in a particular year or period. The cohort TFR is the average
number of births 45-year-old women had through their reproductive lives.
Period TFR measures the reproductive behaviors of a synthetic cohort and
cohort TFR measures the actual reproductive experience of a real cohort.
One disadvantage of cohort TFR is that the data won’t be available until the
end of the reproductive span for the cohorts studied. Thus period TFR is
widely used to specify the current fertility level. However, period TFR is also
subject to ongoing changes in the timing of births.

The general relation between timing changes and observed fertility rates,
petiod TFR being temporarily inflated during periods when the mean age at
childbearing is younger and deflated when childbearing is delayed, has been

known for at least half a century and adjusted fertility measure was available
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(Ryder, 1956). Recently this issue is re-vitalized and the adjustment methods
have been further developed (Bongaarts and Feeney 1998; Kohler and
Philipov 2001; Kohler and Ortega 2001).

Bongaarts and Feeney (B-F) developed a simple and relatively effective
method to separate the tempo distortion from quantum in the observed period
TFR. Quantum is defined as the total fertility rates that would have been
observed in the absence of changes in the timing of childbearing during the
period studied. The quantum component of the TFR is called ‘tempo- free
TFR’. And tempo effect is the distortion that occurs due to timing changes.
The formulas of B-F adjustment are:

TFRI’=TFRi/(14yi)......ccou.n ¢
TFR’=JTFRi’........c0ovvines (2).

Where TFR; is the observed period total fertility rate of i™ birth order in
any given year; v; denotes the change in mean of childbearing of parity i;
TFR;’ is the adjusted tempo-free TFR of parity i; and TFR’ stands for
tempo-free TFR. B-F adjustment addresses tempo distortion based on mean
age of childbearing and parity-specific birth rate.

B-F formula was based on a strong assumption that all female cohorts
shift their timing of childbearing equally. Hence, B-F formula is exclusively
valid for parallel shifts in the fertility schedule. Kohler and Philipov (2001)
proposed a modification of involving the changes in the variance of the
fertility schedule. K-P formula allows for the non-linear changes in mean age
of childbearing and standard deviations of the fertility schedule. The
observed variance and mean age are corrected from the biases caused by the

presence of variance effects. Let
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Where 0 means the first step and n means nth step; p(t) denotes mean
age in year t for any parity; G(?)is the adjusted mean age for year t; §*(t)
is adjusted variance for year t; &(¢) is the centralized third moment of age
specific fertility. The iteration of (4), (5) and (6) is repeated until the
estimates for 77 converge. Once 77 is obtained, the adjusted total fertility
rate TFR” is calculated based on: TFR”=TFR/(1- 7).

Both B-F and K-P adjustments are probabilistic because their
calculations are based on age- and parity-specific fertility rates. Kohler and .
Ortega (2002) extended B-F and K-P adjustment methods based on mean age
of childbearing and parity-specific birth occurrence-exposure rates. Due to
the strict requirements of the detailed data (age- and parity-specific births
and age-specific number of women) to calculate parity-specific birth
occurrence-exposure rates, such a method is difficult to be adopted widely,
although it has a more deliberate calculation. '

In this article, B-F and K-P methods are adopted. The difference
between the observed and the adjusted TFR is tempo effect caused by
changes in the timing of childbearing, It is calculated as:

TE=TFR’(or TFR”)—TFR,;

As a multi-dimension index, TFR is also subject to the birth-order
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composition. Therefore, tempo effects will be examined by parity.

2.2 Measurement of ‘catching-up’ effects at later ages

Theoretically, there are two possible effects of delayed childbearing.
One is the shift of mean age of childbearing with little change in the
completed cohort fertility. The other is the increased mean age accompanied
by decreased quantum of fertility. If catching-up at older ages is perfect to
offset the decline in fertility at younger ages, the quantum of cohort total
fertility rates will not be affected by the changes in timing of births, that is
‘pure postponement’. However, empirical evidences suggest a well-known
negative relationship between the age at first births and completed fertﬂity
(Bumpass and Mburugu 1977; Marini and Hodsdon 1981; Morgan and
Rindfuss 1999). Thus catching-up cannot offset the decline in fertility rates at
younger ages completely at most times. In this paper, the exact degree of

catching-up effects will be determined by the following methods.

2.2.1 Measurement of ‘catching-up’ effects of period TFR

No method to measure catching-up effect of period TFR is available so
far. We attempt to develop one. To capture the trends of changes in fertility
over time, first of all, we need to choose a reference time. The age-specific
fertility during the reference period is treated as reference fertility schedule.
And then we compare the age-specific fertility in the periods studied with
that of the reference to pinpoint the exact age at which recuperation start, i.e.,
recuperation point. From that age on, fertility is supposed to be consistently
higher than that of the reference. And at that age, the observed fertility
schedule is supposed to be split into two components: postponement at ages
younger than recuperation point and catching-up at ages older than that point.

For example, in Figure 2 the recuperation point is age 29. Before 29, fertility

Patterns of Low Fertility in Hong Kong and Taiwan

of the studied period is lower than that of the reference because of
postponement. Beyond age 29 the fertility level is consistently higher than
that of the reference because of catching-up effects. The degree of

catching-up effect is calculated as following:

D, =18, ~TFR, =3, £,
r 49
=2l o=@k L@

=hE, (1)

..................

E=2l®- 1)

R, =§[f,(x)-f,,<x)]

DR,:I_]&
P

{

x100%

Where ¢ is any studied year, b stands for the reference time; f(x) is
fertility at age x; P; is the deviation of cumulated fertility rates at ages
younger than recuperation point in the studied year compared with the
reference fertility schedule, called postponement effect; R, is the deviation of
cumulated fertility rates at older ages of year t compared with that of the
reference, called catching-up effect or recuperation effect; DRy is the degree

of fertility recuperation.
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available calendar years. The degree of recuperation is calculated based on

Figure 2 Demonstration: measurement of ‘catching up’ effect the difference in cumulated fertilities between the cohort studied and the

] | ! ‘ reference. The formula is fol‘fowed:

o S 1770 R o
- § o007 | DR, =(1——ﬂ]><100%
‘ g q% 0.06 , | Recuperation ‘ e
i o 0.05 | A 3 point : Where DR, denotes the degree of fertility recuperation for cohort ¢; FDc
g 0.04 L /,."' \ ‘ j means final cumulated difference of cohort ¢ at age 45 comparing with that
8 0.03 — ‘,."' Recuperation of the reference cohort; MDc is the maximum difference between the
%’ 0.02 ¢ g R\ " cumulated fertility of cohort ¢ and the reference cohort. This method enables
L 0.01 F RN — [ us to establish whether and to what degree recuperation effects catch up the
0'001 5 2 lo """ 2 I5' = 3I0 ..... 315' a0 .4I5' - | decline of fertility at younger ages due to postponement of childbearing at
Age older ages. The calculation of recuperation effect provides us a basis to
The method introduced above to measure period recuperation effects predict the reproductive behavior of contemporary young cohorts as they
has three advantages: 1) pinpointing the precise ages at which recuperation grow older.
begins; 2) graphically visualizing the trends of both postponement and '}
recuperation effects; 3) quantifying the absolute and relative postponement 3 Trends of D eriod fe rtlllty of Hong Kong and

and recuperation effects by decomposing the deviation of TFR between

Taiwan since 1976

studied period and the reference into two parts, postponement and

IR recuperation. This method provides us a tool to calculate the effects and

3.1 The adjusted fertility by B-F and K-P Methods

degree of recuperation.

To eliminate the effects of changes in timing of childbearing (tempo
2.2.2 Measurement of ‘catching-up’ effects of CTFR . o ,

effect) on period fertility, TFRs of Hong Kong and Taiwan are adjusted by
both Bongaarts-Feeny’s (1998) and Kohler-Philipov’s (2001) methods based

on the age-and parity-specific fertility rates. For Hong Kong, age- and

To depict the changes in the patterns of fertility schedule of different

cohorts, a reference cohort needs to be selected. An ideal reference cohott is

the one experiencing neither so much postponement nor catching-up. The . , -
P g postp gup parity-specific fertility rates are unavailable for years 1997-2001 while

H} widely used method to describe cohort patterns of fertility is to compare , )
Ehp y p y P parity-specific mean age of births and total fertility rates are available. Due

i
U cumulated fertilities at reproductive ages. Cumulated fertility is the number N
,\ u ceproductive ages. Lu y to the limitation of data, only B-F approach is to be adopted in that period.

i of children that have been born to women at various ages up to the most
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In Hong Kong, parity three is very low and takes only very little part of

TFR. Thus it is combined together with the other higher orders to be adjusted.

In Taiwan, however, TFR of parity three was considerably high before 1980s,
0.63 in 1976 and 0.51 in 1980. To minimize bias during the adjustment,
tempo effects of TFR3 are calculated independently and parity 4 and higher

orders are combined as one order for their little percentage in TFR.

Figure 3 Adjusted TFR of parities one, two and three+, Hong Kong
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3.3 Adjusted TFR of parity 3.4 Adjusted TFR

For every parity in Hong Kong, the adjusted fertility by K-P is little
upward than the adjusted one by B-F method at most times. And the
deviation between the two results is very small, 0.01-0.03 for parity one and
two. For parity three, TFR;3.” and TFRs.” are very close to each other (Figure
3.3). The deviation between the adjusted total fertility rates of Hong Kong

Patterns of Low Fertility in Hong Kong and Taiwan

during 1977-1998 by B-F and K-P methods is insignificant (see Figure 3).
Taiwan, however, faced a different condition. Adjusted fertility by K-P
method fluctuated greatly aiitound the adjusted fertility by B-F method (see
Figure 4). And in some years, the parity specific fertilities are over-adjusted.
For parity one, the adjusted TFR1 by B-F and K-P are greater than one in
1978, patity two by K-P method in 1978, and parity three by K-P in 1988
(see Figure 4). Over-adjusted fertilities may be caused by high speed of
postponement of childbearing and great variance of the age of childbearing
in Taiwan. It may also caused by the adjustment methods themselves, which
contain some shortcomings. To overcome the above problems, we use our
newly developed method to estimate the effects of postponement and

catching-up too.

Figure 4 Adjusted TFR of parities one, two,
three and four+, Taiwan 1977-2001
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In the following analyses, for years 1976-1996, the adjusted fertility
rates of Hong Kong are based on K-P method and the adjusted fertility rates
for years 1997-2001 are calculated by B-F method because of data
availability. And both methods jointly measure the tempo-free total fertility
rates of Hong Kong 1976-2001 as AdjTFR. For Taiwan, the adjusted fertility
rates by K-P from 1976-2001 will be adopted and labeled as AdjTER too.

3.2 Tempo effects on TFR of Hong Kong and Taiwan after
1976

The parity-specific mean ages of childbearing, especially for parities
one and two, have been rising substantially in Hong Kong (Figure 5). Mean
age of childbearing for parity one (MAC1) has increased from 25.45 in 1976
to 28.68 in 2001 and MAC2 from 27.79 in 1976 to 31.39 in 2001. The
changes in the mean age of childbearing for parity 3 and higher birth orders
(MAC3) are much less than that of MAC1 and MAC2. MACS3 increased
from 32.14 in 1976 to 33.24 in 2001 at rate of 0.04 years annually. In Taiwan,
parities one and two together with parity three have experienced great

increase in the mean ages of childbearing (see Figure 6).

Figure 6 Parity-specific mean age of
childbearing, Taiwan 1976-2002

Figure 5 Parity-specific mean age of
childbearing, Hong Kong 1976-2001
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Marked increase in parity-specific mean ages of childbearing implies
that at least part of fertility’adecline during last 25 years could merely be a
consequence of tempo effects. The adjusted fertility (AdjTFR) disentangles
tempo distortion from the observed fertility trends (Bongaarts and Feeney
1998, Kohler and Philipove 2001). Due to tempo effects, the AdjTFR is
generally greater than the observed TFR (see Figure 5). The tempo effect,
however, is different over time. During the course to lowest-low fertility,
1976-1987, postponement of childbearing played a great role, especially in
the mid-1980s (see Figure 5). The average contribution of tempo effect is
0.28 children per woman during 1976-1987, and greater than 0.4 in
1983-1987. If there had been no postponement of childbearing, the TFR of
Hong Kong should have been much higher than 1.3 before 1987, 1.77 in
1987. The AdjTFR without tempo distortion reached below 1.3 in 1990
instead of 1987. Thus postponement of childbearing pushed Hong Kong into
lowest-low fertility regime three years earlier. In the 1990s, tempo effect
declined to a lower level, 0.13 on average. And since 1998, tempo effect has
decreased to less than 0.1. If tempo effect is the only force that has caused
period fertility decline in Hong Kong, with lower tempo effect, period
fertility should have increased. However the fact is that period fertility in
1990s decreased. Therefore HK fertility decline in 1990s to lowest-low
levels without substantial tempo effects has caused partially by decline in
quantum of fertility. When tempo effect is removed, the average AdjTFR is
lower than 1.3, 1.24, in the 1990s, and near 1.0 during 1998-2000. Therefore
low levels of HK fertility do imply lowest-low fertility with decline in

quanfum.
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Figure 7 TFR and AdjTFR of Hong Figure 8 TFR and AdjTFR of
Kong, 1976-2001 TaiWan, 1976-2002
?

3.8 5.6 _
g% ;; 3 :;:xsﬁFR g; F o ;T\EF:‘FR
§ 3.0 z 3:0
g‘ :“‘; E g gg ’-k Tempo
2 L Tempo affect 5 : lacl
ERH PEIE N
2 a0l —gs.. B o0l V‘* ; “, covss ™ A
i 18 w\w-n—e..‘@““ % TsE oy . _ ,a
% 18 [ \-\‘\, [ z 1.6 '8 S _/\‘).\
i it !

1.2 F g :

1.0 [ /'54:::,3 1.0

08 ‘To50 To85 960 1895 7000 08 ) 1085 7990 1995 2000

Year Year

Since 1970s, AdjTFRs in Hong Kong and Taiwan have decreased on
average, which means quantum of fertility has also declined and
postponement of childbearing is not the exclusive cause of low fertility. As a
multi-dimensional index composed by all parities, TFR is unable to indicate
which parity has contributed to quantum decline, which parity has
contributed to tempo effect, and to what a degree the tempo effect and
quantum decline is. To overcome this shortcoming, the fertility trends will be

analyzed by parity.

3.3 Parity-specific tempo effects

3.3.1 Tempo effects on low birth orders: parities one and two

Parity one has experienced intensive postponement since 1976 in Hong
Kong and Taiwan. Consequently they were affected greatly by tempo effects.
In Hong Kong, tempo effect has contributed much to fertility decline before
the end of 1980s. If there had been no postponement of childbearing, TFR;

would have been greater than 0.8 during 1976-1986 in Hong Kong (Figure 9).

However, after 1998, tempo effect decreased to a very low level, less than
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0.03 on average. With very low level of tempo effect, TFR; didn’t increase
significantly and it fluctuated between 0.54 and 0.50 during 1998-2001. The
AdjTFR; was about 0.63‘”'r on average in 1990s and 0.54-0.55 during
1998-2000. The decline in AdjTFR; implies that parity one experienced
quantum decline in 1990s, especially after 1998 in Hong Kong. Taiwan faced
higher TFR1 and AdjTFR1 than Hong Kong did. With tempo effect of 0.13
on average, although TFR1 followed a downward trend after 1976, from
about 0.9 in the early 1970s to 0.67 in 2002, AdjTFR1 kept on a relatively
high level, 0.91 during the 1980s and 0.87 on average from 1990 to 2001.

Figure 10 TFR1 and AdjTFR1,
Taiwan 1976-2002

Figure 9 TFR1 and AdjTFR1,
Hong Kong 1976-2001
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In Hong Kong, 1989 was the watershed for the role of tempo effect on
decline in TFR,. The average tempo effect before 1989 was 0.15. Without
tempo effect, the AjTFR, was higher than 0.7 in 1988 while TFR; was 0.5
in the same year. Therefore tempo effects have contributed to period fertility
decline of parity two largely before 1989. However with further decline of
TFR, after 1989, the role of such effect becomes not as great as before. The
average tempo effect is only 0.05 in 1989-2000. Thus it is concluded that
tempo effects mainly caused the initial decrease in TFR; during 1976-1989,
and the further decline in 1990s was caused mainly by decline in quantum.

In Taiwan, tempo effect has not decreased much since 1976 and it was
0.12 on average with little fluctuation from 1976-2001. Both TFR2 and
AJjTFR?2 in experienced downward trend, but the pace of decline is not as
great as that of Hong Kong. In the 1990s, TFR2 was greater than 0.6 and
AdjTFR2 was greater than 0.7. In a word, TFR2 is still relatively high in
Taiwan and tempo effect keeps to be an important factors of the level of
TFR2.

For parity one and two, Hong Kong and Taiwan have followed different
pattern of fertility decline. The pattern of parity one decline in Taiwan is
similar with that of Europe caused by largely by tempo effect. In European
countries with lowest-low fertility rate, AdjTFR; decreased little over time. It
is relatively high for them, 0.83 on average during 1995-2000 (Sobotka,
2003). And AdjTFR1 is also high in Taiwan, 0.90 on average 1976-2001 and
0.88 in 1995-2000 with little decline of 0.02. However, for Hong Kong,
AdJjTFR, is only 0.63 on average in 1995-2000 and 0.55 in 1998-2000, much
lower than that of Europe and Taiwan, and also lower than the lowest one in

Europe, Spain with 0.7. For parity two, tempo effect is still an important
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factor of fertility level in Taiwan but not in Hong Kong. That is to say,
compared with Europe and Taiwan, fertility decline in parity one and two

implies true decline in quant(;m in Hong Kong.

3.3.2 Tempo effects on higher birth orders: parity three and above

In Hong Kong, TFR of parity three and above (TFR3.) is affected little
by postponement of childbearing. The deviation between observed TFRs,
and the AdjTFR3, is very small, only 0.01 on average during 1977-2000. The
highest tempo effect, about 0.07, concentrated in four years, 1986-1989.
Before 1984 and after 1995, the tempo effect was near zero or slightly
negative (Figure 13). Therefore with little tempo effect, the decline in
fertility for parity 3 and higher orders is mainly caused by decline in
quantum.
Figure 15 TFR4+ and

AdjTFR4+,
Taiwan 1976-2002

Figure 13 TFR3+ and
AdjTFR3+,
Hong Kong 1976-2001

Figure 14 TFR3 and
AdjTFRS,
Taiwan 1976-2002
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TFR3 in Taiwan is relatively high before 1990s. Therefore it is analyzed
independently. Parity three has declined from 0.63 in 1976 to 0.14 in 2002.
With the considerable drop in parity three, tempo effect has declined too,
from 0.19 in on average in the 1980s to only 0.04 in the 1990s. Therefore,
the decline in parity three in the 1990s is mainly caused by decline quantum,
Parity 4 and higher orders in Taiwan experienced a similar pattern with

Patity 3 and higher orders in Hong Kong, tempo effects near zero in the
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1990s. Parity 4 and higher orders have experienced true decline in quantum
Figure 16 Age-specific fertility rates of ~ Figure 17 Age-specific fertility rates of
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Analyses of tempo effects and the shape of age-specific fertility showed
that the decline of period fertility of parity 3 and higher order is largely
caused by decreased quantum and there is little postponement and
recuperation for it. Thus we will focus on parities one and two only in
analysis of recuperation effects.

Although the figures of age-specific fertility provide us some qualitative
information about postponement and catching-up, they are unable to estimate
the exact degree of catching-up effects, while quantitative description of
catching-up effect is closely related to the future trends of fertility.

To estimate ‘catching up’ effect quantitatively, first of all, we need to
find a fertility schedule as reference. For period fertility, Hong Kong didn’t
expetience much postponement of childbearing before late 1970s. And there
is little change in the shape of parity-specific fertility schedules before 1976.
Therefore year 1976 is chosen as the reference period. In Taiwan, fertility
schedule changed little before 1977. Therefore, 1977 is chosen as reference
period.

It’s often assumed that recuperation of fertility for parity one starts at
age 30 (e.g. Lesthaeghe et al 1999). This assumption is somewhat arbitrary

because the age at which recuperation starts for different cohorts or different

periods is divergent. In present study, the age of recuperation is not fixed,

rather the one from which the age-specific fertility of the studied years
begins to be consistently higher than that of the reference. Such a definition
catches the true starting point of recuperation and allows it to change
according to the shape of fertility schedule of the studied period.
Recuperation of parity one starts at age about 28-29 in Hong Kong and 25-26

in. Taiwan. If we assume the recuperation begins at age 30, part of that -

recuperation would be taken as postponement, which deflates both
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postponement and recuperation effects.

At the ages younger than the recuperation point, the age-specific
fertility of the studied years is lower than that of the reference period, which
is caused by postponement of childbearing, namely postponement effect. At
the ages older than recuperation point, the age-specific fertility of studied
yeats is consistently higher than that of the reference due to catching-up at
older ages. The cumulated deviation of fertility caused by catching-up is
catching-up effect or recuperation effect.

For parity one, both Hong Kong and Taiwan experienced increasing
postponement effect with little fluctuation. At the same time, catching-up
effect at later ages increased too. In Hong Kong, the pace of increase in
catching-up effect is much lower than that of postponement. Postponement
effect rose from 0.04 children per woman in 1978 to 0.37 in 1996, while
recuperation effect increased from 0.01 in 1978 to only 0.08 in 1996. As a
consequence of higher postponement effect and relatively much lower
recuperation, the gap between TFR; of 1976 and the later years becomes
wider and wider (Figure 22). The degree of recuperation for parity one is
about 10-20% in 1980s and 20-30% in 1990s on average. In another word,
only 10-30% of fertility decline at younger ages caused by delayed
childbearing can be compensated at older ages. Or equivalently, 70-90% of
f<?rtility decline caused by delayed childbearing contributed to decline of
?eriod TFR; in Hong Kong. The uncompensated postponement effect is a
pute decline in period total fertility rate compared with that of the reference

year, Thus the more postponement effect occurs, the lower period fertility

Wlll be. That is to say further postponement of parity one may cause lower

--petiod TFR; with more women without children in a particular year in Hong
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Figure 22 Trends of postponement
and recuperation of parity one
compared with 1976, Hong Kong
1977-1996
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Compared with Hong Kong, Taiwan experienced lower postponement
effect and relatively higher recuperation of parity one (Figures 22 and 23).
While the postponement effect increased from zero in 1976 to 0.37 in 1996
in Hong Kong, it increased from zero in 1977 to 0.29 in 1996. And
recuperation effect is 0.08 in Hong Kong in 1996, while Taiwan had a higher
one, 0.2 in 1996. Relatively lower postponement effect and higher
recuperation at older age brought Taiwan a higher TFR; than Hong Kong and
the level of TFR1 in Taiwan didn’t decrease too much in the 1990s.

For parity 2, the recuperation point is around age 30-31 in Hong Kong
and age 27-28 in Taiwan. Similar as parity one Taiwan had a lower
postponement and greater recuperation effect on parity two than Hong Kong.
Postponement effect increased from 0.04 children per woman in 1977 to 0.39
in 1996 in Hong Kong, while it increased from 0.04 in 1978 to 0.28 in 1996
in Taiwan, 0.11 lower than that of Hong Kong (Figures 24 and 25). While
childbearing was continuously delayed, fertility at older ages did not change
much in Hong Kong, but it increased considerably in Taiwan. Recuperation

effect in Hong Kong fluctuated between 0.02-0.06 and the degree of
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recuperation is only about 10-20% (Figure 24). Consequently 80-90% of
fertility decline at younger ages caused by postponement couldn’t be
compensated and led to the ’éecline in period TFR,. In Taiwan, recuperation
effect increased largely to 0.2 in 1996 and decreased a little since the late of
1990s (Figure 25). With higher recuperation effect TFR, in Taiwan didn’t
decrease too much before 1997 and began to decrease markedly after that
due to higher postponement and lower recuperation. Compared with parity
one, patity two faced greater postponement effect and smaller recuperation
effect in both Hong Kong and Taiwan. Further postponement of childbearing

will cause greater decline in period TFR,.

Figure 24 Trends of postponement Figure 25 Trends of postponement

and recuperation of parity 2
compared with 1976, Hong Kong

and recuperation of parity 2
compared with 1977, Taiwan
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With decrease in the percentage of parity three and higher order to TFR,
changes in parity one and two are playing more and more important role in
the trends of fertility. Parities one and two take up near 90% of TFR since the
1990s in Hong Kong and higher than 80% in Taiwan. Future changes in

fertility level will largely depend on the possible changes in parities one and
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two, the main composition of TFR. Moreover, the changes of parities one
and two are affected greatly by the timing of childbearing. Therefore, if
childbearing will be delayed further, period TFR of Hong Kong and Taiwan

will decrease further at low level due to imperfect recuperation.

4. Trends of cohort fertility of Hong Kong and
Taiwan

* 4.1Trends of complete cohort fertility of all birth orders

To gain a more complete picture of fertility trends, changes in cohort
fertility need to be examined, especially fertility trends of the most recent
cohorts. To depict the changes in timing of childbearing and to estimate
catching-up effects, birth cohorts of 1946 in Hong Kong and 1940 in Taiwan
are taken as reference cohorts respectively because they are the latest ones
that didn’t experience much postponement or catching-up in the two areas.

Whether lowest-low fertility is a temporary phenomenon is determined
by the changes in cohort fertility patterns. If the cohorts postpone
childbearing without any change in the complete cohort fertility, period
fertility is merely affected by tempo effects. Thus lowest-low fertility is a
temporary phenomenon caused by postponement of childbearing, and once
such postponement stops period fertility will rise up. However, if cohort
fertility faces true decline in quantum, in other words, lowest-low fertility is
caused by quantum decline instead of tempo effect, low fertility may last for
a long time. Analyses of cohort fertility trends will help to describe the
changes in fertilities of Hong Kong and Taiwan more clearly.

In Hong Kong, the patterns of age-specific fertility bave changed
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greatly since cohort 1946 (Figure 26). The younger cohorts have much lower
fertility at their younger adulthood, i.e., before age 30. With significant
postponement, little 1'ecupe;ation is observed. At late 30s, the younger
cohorts still have lower fertility than that of cohort 1946 and they have
similar fertilities at age 40s with that of cohort 1946. Taiwan also
experienced significant postponement for the cohorts born after 1940. The
younger cohorts have lower and lower fertilities at their younger adulthoods.
Similar as Hong Kong, Taiwan didn’t see any recuperation at older ages but

some decline in quantum (Figure 27).

Figure 26 Age-specific fertility rates of
cohorts 1946-1971 (all birth orders),

Figure 27 Age-specific fertility rates of
cohorts 1935-1975 (all birth orders),
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With great postponement and little recuperation, complete cohort
fertilities of Hong Kong and Taiwan have decreased markedly. Cohort TFR
(CTFR) of Hong Kong dropped from more than three children of the cohort
born in 1946 to 2.02, a little below replacement level, of the cohort born in
1953. CTFR of Taiwan decreased from 4.4 of the cohort born in 1935 to 2.6
of cohort 1953, The women born in 1940s and early 1950s spent their

reproductive ages in about. Thus decline in CTFR of these women have
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contributed to the decline in period fertility in the 1970s-1980s.

Due to the characteristic of CTFR, data not available until the end of
childbearing ages of the studied cohorts, the CTFR of cohorts born after
1953 cannot be obtained directly. To estimate CTFR of the most recent
cohorts, the catching-up effect of cohort fertility will be analyzed. This
analysis will help find out the difference between the cumulated fertility of
the studied cohorts and that of the reference one at various ages up to the
most recent available calendar years.

In Figures 28 and 29, the lines represent the deviation of cumulated
fertility of the studied cohorts from that of the reference cohorts, cohort 1946
in Hong Kong and 1940 in Taiwan. Longer distance from the top horizontal
axis means lower cumulated fertility of the studied years in compatison with
that of reference cohort. In Hong Kong, gradually increased distance over
cohorts 1947-1973 from cumulated fertilities of cohort 1946 implies
decreased complete cohort fertility since cohort 1946 (Figure 28). The
deviation in cumulated fertility to the reference cohort gradually increases
from age 15 to early 30s, where first-birth childbearing has traditionally been
concentrated. If there is recuperation, the difference should decrease
gradually at the older ages. For all cohorts born after 1950, the difference
reaches its maximum at early 30s and then levels off with little recuperation
(Figure 28). The lines representing the difference in cumulated fertility from
cohort 1946 are nearly parallel with the top horizontal axis after age 35. Thus
there is little change in age-specific fertility at ages older than late 30s for all
the following cohorts compared with that of cohort 1946.

Patterns of Low Fertility in Hong Kong and Taiwan

Figure 28 Postponement and recuperation of CTFR
compared with cohort 1946, Hong Kong 1947-1973
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The younger cohorts in Taiwan have a similar pattern as those in Hong
Kong, greater and greater deviation from reference cumulated fertility ages
15 to early 30s . While the younger cohorts in Hong Kong reach their
maximum deviation from the preference one at early 30s and then levels off
with little recuperation, the ones in Taiwan experienced continue to deviate
from that of the preference cohort until age 40s and then level off (Figure 29).
Thus the younger cohorts didn’t have any recuperation at old ages but small
quantum decline. The lines representing the difference in cumulated fertility
from cohort 1941 are nearly parallel with the top horizontal axis after age 40
instead of 35 in Hong Kong. Therefore there is little change in age-specific
fertility at ages older than early 40s for all the following cohorts compared
with that of cohort 1940.




ffé‘ 29 Postponement and recuperation of CTFR compared

/ - with cohort 1940, Taiwan 1941-1973

-200 |
400 |
-600 |
-800 |
-1000 |
-1200 |
-1400 |
-1600 |
-1800 |
-2000 |

_2200-....|....1....|....|....l---l--
15 20 25 30 35 40 45

194V

1941

1973

Difference in cumulated firtility compated with that
of cohort 1940 (Births per 1000 womenn)

Both in Hong Kong and Taiwan, the accumulated fertility at age 40s
parallel with each other, which means the age-specific cohort fertility at age
40s changed little for all the cohorts studied. To estimate the proximate
CTFR of the cohorts born after 1953, the cumulated fertility at their ages
40-45 or 35-45 will be estimated by the average cumulated fertility of
cohorts 1946-1952 at the same ages.
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Figure 30 CTFR (cohorts 1935-1952) and estimated CTFR (cohorts
1953-1{966) of Hong Kong and Taiwan
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With little recuperation at late age 30s, the declines in fertility at
younger ages for the cohorts born after 1946 in Hong Kong and after 1940 in
Taiwan imply true decline in their complete fertility. The estimated cohort
TFR, based on the assumption that there is little recuperation after age 37, is
shown in Figure 17. CTFR in Hong Kong has decreased largely, from more
than 3.0 for cohort 1946 to about 1.23 for cohort 1966 (Figure 30). Cohorts
1964-1966 have experienced lowest-low fertility with an average cohort TFR
1.28. The large decline and absolute low levels of CTFR for the cohorts born
in the late 1950s and early 1960s have contributed to the decline in period
fertility in 1990s. And the low level of cohort TFR for recent cohorts also
confirms the finding that fertility decline in 1990s of Hong Kong was caused
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mainly by decline in quantum. CTFR in Taiwan decreased near linearly from
3.2 for cohort 1946 to 2.0, lower than replacement level, for cohort 1966
(Figure 30). The space of decline in CTFR in Taiwan is slower than that of
Hong Kong because parity two is still popular in Taiwan. The declines in
CTER for cohorts born in later 1940s to early 1960s have contributed to the
quantum decline in period fertility of years 1980s-1990s.

4.2 Trends of complete cohort fertility of parity one

In Taiwan, cohort age-specific fertility rates of parity one is incomplete
and only five years, 1960, 1965, 1970, 1975 and 1980, are available. Based
on the limited data, we can see that the shape of deviation in cumulated
fertility over ages 15-49 is ‘U’ shape for the younger cohorts compared with
cohort 1960 (Figure 31). By a U-shaped pattern, the line representing the
cumulated fertility of a cohort initially declines as the difference to the
reference cohort grows, then reaches a trough, and reverses itself and moves
towards zero as the difference to the reference cohort diminishes. If there is
‘perfect' recuperation, the difference will diminish completely, and partial
recuperation implies a persistent difference also at the end of childbearing
ages. Recuperation of parity one in Taiwan is near perfecf for cohort 1965,
only 0.03 lower than that of cohort 1960 at age 37. And cohort 1970 tend to
continue the ‘catch-up’ trend at age 30s. Strong recuperation ensured that
parity one didn’t decrease too much in Taiwan and the decline in period of

parity one is mainly caused by postponement of childbearing.
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Figure 31 Postponement and recuperation of CTFR1
compared vpvith cohort 1960, Taiwan 1965-1980
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Data source: TU Jow-ching and Wang Jianping, 2004, Patterns of lowest-low
fertility in Hong Kong and Taiwan, http://ccms.ntu.edu.tw/~psc/C2004paper/1-2.pdf

Hong Kong has a different experience of changes in parity one from
Taiwan. In Hong Kong, women of younger cohorts have postponed their
onset of motherhood. The peak of age-specific fertility of parity one shifts
from early 20s for the cohort born in 1946 to late 20s for the cohorts born in
the 1960s. And at age 30s, fertility of the younger cohorts is higher than that
of the cohort 1946 (Figure 31). Thus there is some recuperation at age early
30s for the decline in fertility at early adulthood.
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Figure 32 Cohort patterns of
postponement and recuperation of
first births compared with cohort
1946, Hong Kong 1951-1976

Figure 31 Age-specific fertility rates
of parity one, cohorts 1946-1971,
Hong Kong.
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Due to recuperation at older ages, the pattern of the difference in
cumulated fertility of parity one to the reference is in ‘U’ shape in Hong
Kong. As ‘U’ shape, it is different from that of the CTFR parallel with the
top horizontal axis and also different from ‘U’ shape of parity one in Taiwan.
In Hong Kong, the right part of ‘U’ is much shorter than that of Taiwan.
Thus, the degree of recuperation of parity one in Hong Kong is less complete
than that of Taiwan (Figures 31 and 32). With detailed data, the exact degree

of recuperation in Hong Kong can be calculated based on the

FD,
formula, PRe = [l “MD

]XlOO% . The maximum deviation for cohort 1951 is

0.121 at age 20-25 and it is 0.067 at the end of childbearing. Thus the degree
of recuperation for cohort 1951 is 44.63%. For cohorts born in 1936, 1941,
1946 and 1951, the fertility at ages 45-49 is zero, which means that very few
women deliver their first child in late 40s. Therefore it is reasonable to
assume that women complete their first childbearing before 45. If so, the
recuperation rate for cohort 1956 is 28.8%. If cohort 1961 follows the
recuperation rate of cohort 1951, its final fertility rate would be 0.805.
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Table 1 Mean age of childbearing for parity one (AMC1) and ultimate
childless rate for cohorts 1946-1961, Hong Kong

2

Year | Mact (year) Childless rate (%)
1946 24.61 2.6
1951 25.62 9.3
1956 25.96 16.6
1961 27.49 19.5

Complete cohort fertility rate of parity one is of interest because it can
be used to measure the ultimate percentage of childless. The childless rate
equals one minus cohort TFR;. For cohorts 1946, 1951 and 1956, the rates
were 2.6%, 9.3%, and 16.6% respectively in Hong Kong (Table 1). The

estimated childless rate for cohort 1961 is 19.5%. The mean age of

childbearing of parity one (MACI) increased from 24.6 for cohort 1946 to
27.5 for cohort 1961 (Table 1). In fact, a significant increase in rates of
childless over cohorts accompanied by increase in MACI reveals that
fertility recuperation at older ages is not strong enough to offset the decline
at younger ages. It also indicates that postponement of childbearing in Hong
Kong implied a real reduction in completed fertility of parity one with a
considerable percentage of childless, up to 19.5% for cohort 1961. The low
cohort TFR; of the cohorts born in the late 1950s and early 1960s have
confributed to the low level of period TFR; in 1990s. Lowest-low complete
cohort fertility for the cohorts born in mid-1960s implies that lowest-low

fertility in Hong Kong is a true decline in complete fertility.
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5. Conclusion

There are common characteristics and also differences between the
patterns of low fertility in Hong Kong and Taiwan. In terms of decline in
parity one and the role of postponement of childbearing in decline of period
TFR, Taiwan has a similar pattern as that of Europe but different from Hong
Kong in the 1990s. Low fertility of Hong Kong is not a simple echo of
European countries, where lowest-low fertility is viewed as temporary
phenomenon caused by tempo effect (Sobotka, 2004). While Hong Kong has
shared the same characteristic with Taiwan and other low-fertility areas,
tempo effects caused by increasing mean age of childbearing, it goes further
in fertility decline and displays new features.

As one of the main characteristics of second fertility transition,
postponement of childbearing has played an important role in the decline of
fertility at low level in both Hong Kong and Taiwan. Tempo effect caused by
delayed childbearing contributed greatly to the emergence of lowest-low
fertility, TFR lower than 1.3, of Hong Kong. The average contribution of
tempo effect is 0.28 children per woman during 1976-1987, and greater than
0.4 in 1983-1987. Tempo effect has pushed Hong Kong into lowest-low
fertility regime three years earlier, in 1987 instead of 1990. The tempo effects
in Taiwan didn’t change too much, except year 1988 with higher than one. In
the 1980s, TFR is 1.74, much lower than replacement level. However, when
tempo effect is eliminated, the adjusted TFR is much near replacement level
with 2.07. Without tefnpo effect, total fertility of Taiwan in the 1990s is also

near replacement level with1.97 instead of the observed level of 1.69.

While tempo effects caused decline in period TFR of parities one and

two, stopping childbearing of higher orders is another important factor of
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lower fertility in Hong Kong and Taiwan. Our analysis on parity specific
tempo showed that the decline in parity three and higher orders was mainly
caused by quantum decline \'J(;ithout little tempo effects.

Taiwan and Hong Kong shared another common phenomenon,
incomplete recuperation for all parities of period fertility and
non-recuperation for CTFR. Therefore further postponement of childbearing
will cause both lower cohort and period fertility in Hong Kong and Taiwan.

In the 1990s, demographic causes of fertility decline in Hong Kong
changed, the role of tempo effects decreased with true decline in parities one
and two. Hong Kong goes further in fertility decline than Taiwan and
European countries. The major difference of low fertility in the 1990s’ Hong
Kong between Taiwan and Europe are as follows:

First, while complete cohort fertility of parity one is relatively stable in
Taiwan and Europe, it has declined steadily in Hong Kong. Hong Kong
experienced quantum decline in all parities, including parity one in 1990s,
especially after 1998. Decline in the AdjTFR; without tempo effect, from
about 0.9 in late 1970s to 0.63 on average in 1990s and 0.54-0.58 during
1998-2000, implies a quantum decline in parity one. Analysis of cohort data
substantiated the above argument. Childless rate has increased significantly
in the younger cohorts, from 2.6% for cohort born in 1946 to 19.5% for
cohort born in 1961. The low cohort TFR; of the cohorts bora in the late
1950s and early 1960s have contributed to the low level of petiod TFR; in
1990s. Thus postponement of childbearing in Hong Kong implies a true
reduction in complete fertility of parity one with a considerable percentage of
childless.

Second, while lowest-low fertility in Europe and low fertility in Taiwan

may be viewed as temporary phenomenon caused by tempo effects, it is
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caused by true decline in complete cohort fertility in Hong Kong in the 1990s.

Hong Kong fertility decreased further at lowest-low level in 1990s without
substantial tempo effect. If tempo effect is removed, the average AdjTFR is
still lower than 1.3. It was 1.24 in 1990s, and near 1.0 during 1998-2000.
Complete cohort fertility decline of cohorts born in the 1950s and 1960s has
contributed to the further decline of period fertility in 1990s. The cohorts
born in the mid-1960s have experienced lowest-low fertility around 1.28 on
average. Thus, low levels of fertility in Hong Kong did imply lowest-low
fertility regime, and it cannot be explained as temporary phenomenon caused
by tempo effects.

The new characteristics of patterns of low fertility in Hong Kong have
their theoretical implications. Decline in cohort TFR; accompanied by
postponement of childbearing in Hong Kong supports the argument that
women who postpone childbearing indeed take some risk of secondary
sterility, either they or their partners will prevent them from having children.
Increased percentage of childless also signifies that the minimum fertility
level may be below one. The biological predisposition toward nurturing is
taken as the reasons that in most cases women would have at least one child
and low fertility may have reached its limit (Foster, 2000). However, Foster
also acknowledged that there is no inevitable link between genetic
predispositions and behavior. Therefore it is logically possible that the
predisposition towards nurturing could be suppressed, resulting in decline in
complete fertility of parity one. The low level of cohort TFR, of cohorts born
in the early 1960s supports the above logic. Biological predisposition is a
necessary but not sufficient precondition preventing lowest-low fertility from
further decline. The expression of biological predisposition is affected by the

context of existing institutions. Only if pronatalist institutions are set up,
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biological predisposition cannot prevent lowest-low fertility from further
decline. And the fact that lowest-low fertility of Hong Kong in the 1990s is
mainly caused by true decﬁhe in complete cohort fertility signifies that
European experience is not the only path to lowest-low fertility. Cohorts born
in the mid-1960s in Hong Kong have lowest-low complete fertility and they
contributed to the period fertility decline in the 1990s.

One of the reasons that decline in parity one and fertility decline in the
1990s’ Hong Kong is mainly caused by quantum decline is mean ages of
childbearing have been compressed to a relatively high level, 28 on average
in the 1990s and 28.6 in 2001 for parity one. Timing of childbearing is
affected biologically. Conventionally, most of the first child is delivered
before early 30s. With high age of childbearing, near 30, there is less and less
room for postponement of childbearing. Thus tempo effect was squeezed out
and heavy postponement of childbearing caused involuntary childless.
Consequently, quantum decline takes over the important role in fertility
decline.

In conclusion, our analyses reveal that, while the patterns of low fertility
in Hong Kong share the same characteristics with from those of Taiwan and
Europe, they are different from two aspects. As in Europe, postponement of
childbearing played a great role in the emergence of low fertility in Hong
Kong and Taiwan. And both Hong Kong and Taiwan have incomplete
recuperation on every parity. Thus further postponement of childbearing may
lower fertility in the two areas. The pattern of low fertility in Taiwan is
similar as that of Europe. However, low fertility of Hong Kong is not a
simple echo of that of Europe and it has new features. With very low tempo
effects, TFR of Hong Kong declined further in the 1990s. Lowest-low level
of CTFR for cohorts born in the middle 1960s and period adjusted TFR in




HEBRAE HWSE— N

late 1990s displayed that fertility decline in the 1990s’ Hong Kong is mainly
caused by true decline in complete fertility. Hong Kong also experienced
decline in parity one, while Taiwan and Europe faced a relative stable level
of parity one. The patterns of low fertility caused mainly by true decline in
the 1990s’ Hong Kong may be precursor of fertility patterns of other

developed countries without efficient pronatalist policies.

]
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