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During the first decade of the 21* century fertility measured by the total period
fertility rate (TPFR) increased in most low-fertility countries of Europe, North America,
Oceania and East Asia (Tables 1 and 2). This contrasts with the long-term fertility decline
since the “baby-boom” of the 1950s and early 1960s (Figure 1). The goal of this paper is
to summarize the demographic mechanisms affecting these trends. In principle, changes
in fertility quanta combined with changes in the timing of childbearing generated the
period fertility trends.

In 2007-08 the average period total fertility rate ranged from 1.2 in East Asian
countries to 1.4 in Southern Europe and Central and Eastern Europe to 1.8 in western and
Northern Europe to 2.0 in non-European English-speaking countries. In the western
countries a long-term fertility decline from the baby-boom years through the end of the
20" century had occurred which was caused by a decline in fertility quantum and
reinforced to some extent by changes in life-time fertility patterns. Childbearing
postponement had been extensive throughout the western world and the countervailing
force of fertility recuperation was reasonably strong in Northern and Western Europe, but
less so in the German-speaking countries and in Southern Europe. In the formerly
socialist countries of Central and Eastern Europe a marked decline in fertility quantum
got under way in the 1990s and this was substantially reinforced by changes in lifetime
childbearing patterns, in particular by fertility delays. In the early years of the 21% century
the modest rise in period fertility rates was the result of continuing but relatively weak
childbearing postponement of young birth cohorts of the late 1970s and the 1980s
combined with relatively strong fertility recuperation of older cohorts born in the late
1960s and the 1970s. It also appears that the two-child family model which became
dominant during the 20" century was fading away. It is being replaced by one-child
families and/or by relatively large proportions of couples or women deciding not to have
any children at all. There was, however, a significant diversity among countries. In some
the parity distribution has been stable among recent cohorts and in a number of these the
proportions of two-child families have not been declining.

For the 38 countries for which sufficiently detailed data are available, we will
present and analyze long-term trends in total cohort fertility rates (Tables 3 and 4; Figure
2) as well as trends in first, second and third order cohort birth rates and childlessness
rates (Figures 3-6). Further, we will explore the principal changes in parity distributions,
i.e. changes in family size (Table 5; Figure 7). Following that we will analyze long-term
changes in the postponement and recuperation of childbearing (Tables 6 and 7;
Appendices 3 and 4). Finally, we will summarize the demographic mechanisms which
generated the most recent period fertility increases in the early 21% century (Table 8;
Figure 8).



Data and methods

At the beginning of the 21* century, more specifically in the period 2000 — 2008,
there were 60 countries with over 1 million inhabitants whose TPFR for most of those
years was at or below the replacement level of 2.1 births per woman (PRB 2009). These
are the countries labeled as “low-fertility.” For 38 of these countries (Tables 1 and 2)
sufficiently detailed data about births by single year of age of mothers were available
from registration so that age-specific cohort fertility rates (ASCFRs) and thus total cohort
fertility rates (TCFRs) and cumulated cohort fertility rates (CCFRs) of specified ages
could be assembled and used for analysis. Birth order data were available for about three-
quarters of these countries, at times only for a limited number of cohorts. Such detailed
data were not available for most of the low fertility countries of Central and South
America, for some Asian countries, and a few East European ones, such as Costa Rica,
Cuba, Jamaica, Chile, Armenia, Georgia, Lebanon, United Arab Emirates, Iran,
Singapore, Thailand, Vietnam, China, North Korea, Belarus, Moldova, and Ukraine.
Consequently, the analysis in this paper is conducted with the detailed data available for
the former 38 countries.

Countries were classified into 10 regions primarily on a geographic basis. In most
of the regions countries have some common economic, political, or social, and frequently
also shared linguistic, cultural, ethnic, and other characteristics. Some regions are more
homogeneous than other. The classification is not perfect and the titles of some regions
might seem awkward (Cf. Table 1 for the region names and the countries included). In
the interest of simplifying results and presentation, for some of the analyses countries
were combined into larger groups, of which there are five. The Nordic region, Western
Europe and West Central Europe comprise the group “Western countries,” and East
Central Europe, Eastern Europe, the West Balkan region and the Baltic region comprise
the group “Central and East European countries.” The regions “Southern Europe,” “Non-
European English-speaking countries,” and “East Asia countries” are comprised of the
same countries in both classifications.

The Observatoire Démographique Européen' obtained the original data from
colleagues and institutions in the respective countries and prepared the series of cohort
fertility measures. All series are based on an identical definition of age irrespective of the
original classification of national statistical offices. To obtain cohort fertility measures for
the youngest cohorts of the mid- to late 1960s it was necessary to estimate the age-
specific rates of women above age 40. The procedure never involved estimating more
than five percent of the respective total cohort fertility rate; for practically all cohorts less
than two percent of the total value are estimated.

Much of the analysis is done with cumulated single-year-of-age-specific-cohort-
fertility- rates up to a certain age® or with such cumulated rates for sections between
certain ages of mothers, namely using sections of successive cohorts of different ages.
The following procedures were applied:
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? Age is defined as completed age as of December 31 of year of observation.



1. To measure fertility advancement and postponement cumulated age specific
cohort fertility rates up to age 26 included’® were used. The cutoff point of the 27"
birthday was established based on a technical consideration, but there is also a
substantive justification. The technical point is the fact that for the youngest cohort for
which data were available in most countries, namely for the 1980 birth cohort, data were
those up to the 27" birthday. At the same time, in most of the low-fertility countries
approximately the age of 27 is the turning point after which a recuperation of delayed
fertility tends to occur.

2. To measure childbearing recuperation the cumulated age specific cohort
fertility rates between the 27™ and the 40" birthdays were employed. For the justification
of the 27" birthday see the previous paragraph. The cutoff point of the 40" birthday was
selected so that the 1965 birth cohort could be included in the series and is justified by
the fact that only a small proportion of births, typically 1 to 2 percent of the total number,
occur after that birthday.

3. Two rather complex indicators were constructed to measure the cohort impact

on the trend of period fertility rates of a certain period, specifically the 2001-2006
.4
period”.

(1) The sum of the differences in the age specific single year fertility rates between
successive birth cohorts, i.e. differences are computed taking moving base cohorts, of that
proportion of the cohort fertility behavior experienced during the period under
investigation (see Appendices 1 and 2); Appendix 1 illustrates the areas in the Lexis
diagram of fertility behavior that are referred to in this investigation; Appendix 2 (too
large for reproduction-for details consult authors) demonstrates in detail how indicator
(1) 1s computed. The logic and justification for this procedure is to establish the quantity
(positive or negative) that the respective cohort contributed to the period fertility trend of
the specific period. The total sum of the differences does not provide any critical
information. It is merely a check whether the computations have been done correctly,
because this indicator equals exactly the difference between the total period fertility rates
at the beginning and at the end of the period. The reason why these two indicators equal
each other is that they are based exactly on the same area in the Lexis diagram (ABCD in
Appendix 1). The difference is that the cohort analysis is performed along diagonal lines,
whereas any period analysis is conducted vertically. The useful information is in the
details of how much each cohort’s contribution differs from zero, i.e. this measures the
amount of the positive or negative quantitative effect on the trend of the PTFR of the
period. This can be demonstrated in a tabular’ or graphic form (Figure 9). The latter

3 This is six months before the 27" birthday, but we will use the terms 27 (and 40“‘) birthday for the sake
of convenience.

* The definitions of these indicators germinated while Frejka was working at the Vienna Institute for
Demography with Sobotka, Zeman and Lesthaeghe in May 2009 on a project to expand and improve cohort
fertility analysis methods. These definitions were subsequently refined in subsequent work with Sardon at
the Institut National d'Etudes Démographiques in June 2009.

> In tabular form see row 81 or row 84 for the Czech Repuiblic and rows 85, 86 and 87 for Hungary,
Poland and Slovakia, respectively.



provides a clearer illustration. For instance, the comparison of the curves for the Czech
Republic and Poland in the figure for East Central Europe provide a good illustration
(Figure 9, panel E). Both curves are almost identical for the birth cohorts of the late
1970s and the 1980s; these cohorts had a similar negative effect in both populations. The
curves for these two populations differ significantly for the early to mid-1970s birth
cohorts. The positive impact of these cohorts in the Czech Republic is much larger than
in Poland. Consequently, the net impact of cohort fertility behavior during the period
2001 to 2006 raised the TPFR by 15.9 percent in the Czech Republic, but the TPFR in
Poland experienced a decline of 1.7 percent.

(i) The second measure indicating the cohort impact on the period fertility rate
trend takes into account the full past childbearing experience of the respective cohorts
(ABCE in Appendix 1). It takes cumulated cohort age specific fertility rates from the
beginning of the reproductive period through the end of the latest year and then analyzes
the difference of the cumulated rates during the past five years (ABCD in Appendix 1)°.
In contrast, the previous indicator takes only the childbearing patterns experienced during
the respective period into account. The indicator using the full past cohort experience into
account is valuable in that it can be compared to the net impact of the past five years
only. The relative size of indicator (i) compared to (ii) demonstrates the importance of
what has occurred in the recent past. The larger indicator (i) is compared to indicator (ii),
the more important the recent childbearing behavior will have been.

Period fertility trends

Major changes in fertility behavior occurred during the second half of the 20™
century throughout the world. Around 1950 the world’s total fertility rate was over five
births per woman which was cut in half by the beginning of the 21* century (United
Nations, 2009). Forty four percent of the world’s population was living in countries with
fertility at or, for the most part, below the replacement level by the early 2000s (PRB
2009). The 38 countries whose fertility trends are investigated in this paper can be
compiled into five broad categories (Tables 1 and 2, Figure 1). The paths to low fertility
differ and there was a wide range of total period fertility rates between countries in the
2000s. The lowest TPFR, 0.90, was recorded in Hong Kong for 2003 (Census and
Statistics Department. 2007). The highest TPFR, 2.17, was recorded in New Zealand for
2008, up from 1.89 in 2002.

In numerous countries period fertility has been increasing in the 2000s following
a long-term decline or stability for several decades (Table 1 and Figure 1). That is
reflected in the average numbers for the regions (Table 2). The reversal in fertility trends
for the most part is modest and the increase tends to be from low levels. The average
TPFR around 2007-2008 compared to 2000 was higher by seven percent in West
European countries, by six percent in Southern Europe, by four percent in Central and
Eastern Europe and by eight percent in the overseas English-speaking countries (Table

% Note that the area ABCD is the same in (i) and (ii), however, the values differ, because (i) reflects ONLY
childbearing patterns during the 5-year period whereas (ii) reflects lifetime childbearing patterns prior to
and during the 5-year period.



2). The respective annual rates of growth were 0.9, 0.8, 0.5 and 1.0 percent per year
during the early years of the 21* century. This compares to negative average annual rates
of change for the entire second half of the 20™ century.

Among the Central and East European countries it appears as though the average
increase was the lowest (Table 2). There was, however, quite a difference between
countries as relatively large increases were counterbalanced by very low growth rates or
even declines in other countries. The annual fertility growth rate was, for instance, 3.3
percent in the Czech Republic and 2.8 in Estonia. On the other hand, period fertility
declined slightly in Romania and Lithuania and by an average of -4.2 percent in
Macedonia. Also, in a number of these countries the lowest TPFR was in 2002 or 2003,
not in 2000. Consequently, the rate of change between 2000 and 2006 is misleading. For
instance, the annual rate of TPFR change in Lithuania between 2000 and 2007 was -0.5,
however, the annual rate of increase between the trough in 2002 and the year 2007 was
2.5 percent.

The period fertility decline continued in the East Asian countries in the 2000s. On
average, the TPFR declined from 1.39 in 2000 to 1.17 in 2006-2008. Period fertility did
decline during this period in Japan, South Korea and Taiwan. In Hong Kong, however,
the period fertility trough was in 2003, namely a TPFR of 0.90, and by 2008 it reached a
value of 1.06, an annual rate of increase of 0.6 percent. It is of note that the East Asia
countries had the lowest TPFRs among all the low-fertility countries early in the 21
century (Cf. Jones et al. 2009; Frejka 2009).

What were the demographic mechanisms generating the long-term period fertility
declines as well as the recent upswings? What was the role of quantum, i.e. cohort,
fertility trends? And how important were trends in the postponement and recuperation of
childbearing? How did lifetime patterns of fertility change? How did parity distributions
and family sizes change? These questions will be explored in the following sections.

Cohort fertility trends

In almost all low-fertility countries total cohort fertility rates (TCFRs) were
declining for the past half century, however rates of decline were uneven over time
(Tables 3 and 4; Figure 2). In virtually all countries total cohort fertility rates were
declining even among the youngest cohorts, i.e. the birth cohorts of the 1960s (Tables 3
and 4; Figure 2). This is not surprising as the 1960s birth cohorts were in their prime
childbearing years during the 1990s. The declines were relatively weak, namely below
one percent per year between successive birth cohorts among the youngest birth cohorts,
in the overseas English-speaking countries and in Western countries, except for the
German-speaking countries. Denmark and the United States experienced modest
increases in completed cohort fertility among the 1960s cohorts.

The TCFR declines were notable in Southern Europe and particularly strong in
East European and in Asian countries (Table 3). The lowest TCFR, 1.2, was reached in
Hong Kong among the mid-1960s cohorts.



A brief analysis of cohort birth-order trends provides a better understanding of the
total cohort fertility trends.

Cohort birth-order trends
First birth order total cohort fertility rates

The proportions of women having first order births in the West European
countries declined from a high of around 90 percent among the 1930s and early 1940s
birth cohorts to around 80 percent among the 1960s cohorts (Figure 3). Apparently the
rates were stabilizing at this level among the cohorts of the 1960s. In the Scandinavian
countries, with the exception of Finland, the first birth TCFRs have been quite stable and
remained around 90 percent among the cohorts of the 1950s and 1960s. In the United
States the first birth order TCFRs declined from above 0.90 among the 1930s cohorts to
around 0.85 among the cohorts of the 1950s. Among the 1960s cohorts these rates were
increasing modestly.

In Southern Europe first birth TCFRs showed a tendency to decline among the
1960s cohorts (Figure 3). Nonetheless, these remained at or above 0.80. The unusually
high first birth TCFRs in Portugal were in part an expression of the fact that some
Portuguese women residing abroad come “home” to give birth. The births are then
registered in the country, even though the women are officially residing abroad.

Throughout Central and Eastern Europe proportions of women having first births
tended to be between 90 and 95 percent from the birth cohorts of the 1930s through those
of the early 1960s (Figure 3). In most of these countries a decline in first birth TCFRs
started among the late 1960s birth cohorts and this trend appeared to be continuing
among the cohorts of the early 1970s.

In the three countries of East Asia for those birth cohorts for which first birth
TCFRs could be obtained, i.e. those of the 1950s and 1960s, there was a continuous
decline (Figure 3). In Japan the first birth TCFRs declined to almost 0.70 and in Hong
Kong to around 0.65. In Taiwan first birth TCFRs were still above 0.80 among the birth
cohorts of around 1970, but these were clearly on a declining trend.

Childlessness

Women who do not have a first birth remain childless. Thus the trends in
childlessness are the mirror image of the first birth TCFRs (Figure 4). Among the cohorts
of the late 1960s in the Scandinavian countries and in the US between 10 and 13 percent
of women remained childless. Between 15 and 20 percent of women remained childless
in Southern Europe among the late 1960s cohorts. A similar percentage of women were
childless in the cohorts born around 1970 in the Central and East European countries,
although in Poland and Croatia this proportion was inching above 20 percent. And in



Japan and Hong Kong around a third of all women were remaining childless in the
youngest cohorts born around 1970.

Second birth order total cohort fertility rates

In Western Europe and the United States second order cohort fertility rates were
declining from their highs of around 0.80 of the baby boom birth cohorts of the 1930s
and early 1940s to between 0.65 and 0.70 among the cohorts of the 1950s (Figure 5).
These rates remained stable among the 1960s birth cohorts. Women of these cohorts in
Norway and Sweden exceeded that level slightly, 72 to 73 percent were having second
births. On the other hand, in Austria only about 56 to 57 percent of women were having
second children among the mid- to late-1960s cohorts.

In Southern Europe second order fertility rates were declining moderately but
continuously among the birth cohorts of the 1950s and 1960s (Figure 5). Only around 60
percent of women were having second births among the late-1960s birth cohorts.

In Central and Eastern Europe there was a wide range of second birth order
TCFRs between countries (Figure 5). With the exception of Macedonia, second order
birth rates started to decline quite rapidly among the late-1950s birth cohorts. The decline
continued among the cohorts of the 1960s. In most countries between 60 and 70 percent
of women were having second births. In Romania only about half of all women were
having second births.

In the three East Asian countries there was a steep decline in second order birth
rates among the 1950s and 1960s cohorts (Figure 5). Among the late-1960s cohorts only
slightly over 40 percent of women in Hong Kong were having second births. Also
Japan’s second order birth rate was low, about 0.55 among women of the late-1960s
cohorts.

Third birth order total cohort fertility rates

Third birth cohort fertility rates declined from the highs of the 1930s cohorts to
between 0.20 and 0.30 in most Western countries among the 1950s cohorts and stabilized
at that level (Figure 6). The rates were slightly higher in Norway and the United States;
around a third of all women were having third children in the late 1960s birth cohorts.

In Southern Europe there was a steady decline in third order birth rates among the
cohorts of the 1940s, 1950s and 1960s (Figure 6). Less than 20 percent of all women
were having third children among the cohorts of the late-1960s.

There was a range of differences in trends and levels of third order birth rates
among countries of Central and Eastern Europe (Figure 6). In most of these countries
about one quarter of all women were having third children among the cohorts of the late
1960s. There were exceptions. In the Czech Republic this proportion was below 20
percent and in Romania it was almost as low as 10 percent.



The decline of third order birth rates in East Asia countries was notable among the
1950s and 1960s birth cohorts (Figure 6). Hong Kong had the distinction of less than 10
percent of women of the late-1960s birth cohorts having third births. This proportion was
also low in Japan, less than 20 percent.

Parity distribution trends

The differential levels and trends in cohort birth order fertility rates are reflected
in trends of parity distribution. Reliable data are available for countries from different
“regions,” and thus provide some degree of representativeness. Because the respective
birth cohorts had concluded their childbearing by the early 2000s, the levels and trends
contained in Table 5 and Figure 7 provide information about the recent past, but in most
countries parity distributions are probably continuing to change. Although there are trend
differentials in parity distribution between countries, there are certain developments
which are common for a number of them. In the ensuing analysis the concepts of parity
distribution and family composition are treated as interchangeable even though this is a
gross simplification. Given the many forms of family and partnership behavior and the
increasing rates of divorce and separations (Cf. Sobotka and Toulemon 2008) these two
concepts are far from interchangeable in reality, but it provides a ’broad brush” idea of
how family compositions are changing.

During the second half of the 20" century the two-child family became the
dominant pattern with between 35 to 55 percent of the total (Table 5 and Figure 7).
Among the birth cohorts of the 1950s and 1960s the proportions of large families of three
or more children had shrunk to 30 percent or less of all families (Cf. Frejka 2008).

A recent trend of a decline in the proportions of women with two children started
in western countries, such as the Netherlands and England & Wales among the cohorts of
the late 1940s. This decline was moderate in most cases, however, for instance in
Hungary, Croatia and especially in Japan the downward trend was steep (Figure 7). There
were countries where proportions of two-child families were stable, such as Sweden,
Spain and the United States.

On the other hand, in most countries there was an increase in the proportions of
women who had remained childless and of those who had had only one child (Table 5
and Figure 7). The increase in childlessness was notable in Greece, Croatia and Japan.
The rise in the proportions of one child families was notable in the Netherlands, Italy,
Spain, the Czech Republic, Hungary, Slovakia and especially in Romania where over a
third of all women had had only one child.

The proportions of combined childless and parity one women were increasing
virtually in all countries among the 1960s birth cohorts. The only exceptions were
Sweden and the United States, where this combined proportion was around 30 percent.
The combined proportion of childless and parity one women reached over 40 percent in



Spain and Japan, and around 50 percent in Romania in the cohorts of the late 1960s
(Table 5 and Figure 7).

There were also countries with only moderate changes in their parity distributions,
such as Denmark and Sweden (Table 5 and Figure 7). In the United States family
compositions had become reasonably stable among the younger birth cohorts of the
1950s and the 1960s, having undergone major changes in older cohorts.

The postponement of childbearing

The postponement of childbearing is another essential aspect of fertility trends in
low-fertility countries of the past half century. The delays in family formation and
childbearing have been extraordinarily important sociological and demographic
developments during recent decades and have deservedly attracted major attention
(Billari 2008; Billari, Kohler 2004; Bongaarts, Feeney 1998; Castles 2003; Frejka,
Sardon 2004; Frejka et al. 2008; Jones et al. 2009; Goldstein et al. 2003; Iwasawa,
Kaneko 2007; Kohler et al. 2002, 2006; Konietzka, Kreyenfeld 2007; Lutz, Skirbekk
2005; McDonald 2002; Retherford, Ogawa 2006; Sobotka 2004 a and b). We are
presenting and analyzing a long-term overview, including the latest available data, on
levels and trends in childbearing delay’ by comparing cumulated cohort ASFRs up to age
26 included (Table 6, Appendix 3).

Taking the data from all countries in the sample, and realizing that these represent
a vast range of socio-economic and political conditions, among the 1945 birth cohorts the
average number of children born by the 27" birthday was 1.3 which declined to 1.0 by
the cohorts of 1960 and stands at 0.5 as the average for the 1980 birth cohorts (Table 6).
The minimum value in the 1945 birth cohort was 1.0 in Switzerland and Spain; the
maximum value was 1.7 in New Zealand (Appendix 3). Among the 1980 birth cohorts
the range from the minimum to a maximum of births per woman by age 26 was from 0.2
in Hong Kong to 0.9 in Macedonia. The trends in fertility delay differed from one
country to another.

In general, childbearing postponement started among the cohorts of the 1940s in
Northern and Western Europe, in the German-speaking countries and in the overseas
English-speaking countries (Table 6 and Appendix 3). It was among the cohorts of the
1950s that childbearing delay got under way in Southern Europe and in the birth cohorts
of the 1960s in the formerly socialist countries of Central and Eastern Europe. This is in
line with what has been documented in many publications, namely that fertility behavior
during the second half of the 20™ century was substantially different in the western
countries compared to the formerly socialist countries.

Table 6 summarizes the data for the five main country groupings. In Western
Europe and in the Non-European English-speaking countries, fertility delay was fully
under way among the birth cohorts of the late 1940s. It was in intensive progress among

” There are other ways of presenting and analyzing fertility postponement (see Kohler et al. 2006, pp. 80-
82)
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the cohorts of the 1950s and 1960s and slowed down among the 1970s cohorts. On
average, absolute declines of early childbearing became quite small among the cohorts of
the late 1970s. The average rate of fertility delay in Western Europe, 1.5 percent of
annual decline among the cohorts born during the late 1970s, points to a slowdown. This
average percentage, however, is the result of a considerable diversity in country trends.
On the one hand, there was no childbearing delay in France, the Netherlands, and
England & Wales, whereas fertility postponement was continuing quite intensively in the
German-speaking countries, and even in Denmark (Appendix 3).

In Southern Europe childbearing postponement proceeded rapidly among about
20 cohorts, beginning with those of the late 1950s through those of the early 1970s (Table
6). There was a notable slowdown in fertility postponement in this region, although the
average annual rate of decline of -1.0 percent was again the result of considerable
differences between countries. Childbearing postponement was continuing robustly in
Greece and Portugal among the cohorts of the late 1970s, whereas it had come to a
standstill in Spain (Appendix 3).

In the Central and East European countries fertility delay did not become
widespread prior to the birth cohorts of the late-1960s and has been very strong among
the cohorts of the 1970s (Table 6).

In sum, childbearing delay has slowed down among the birth cohorts of the 1970s
in absolute and relative terms in Western countries. In a few countries, namely France,
England & Wales, the Netherlands and Spain, there was no longer any fertility
postponement. Childbearing delay was of considerable magnitude in the formerly
socialist countries of Central and Eastern Europe among the 1970s birth cohorts.

Childbearing recuperation

Patterns of childbearing recuperation differ between countries just as much as
patterns of postponement. Some populations have a strong, others a weak propensity for
childbearing to recuperate (Figure 8). Considerably less attention has been paid to
childbearing recuperation in the literature than to postponement, although the former is
just as important in terms of the effects on cohort and on period fertility rates. There is no
equivalent to the Bongaarts and Feeney (1998) paper on postponement which deals with
the relevant issues regarding recuperation and its interaction with postponement. It was
Lesthaeghe (2001), Frejka and Calot (2000; 2001 a, b and c¢) and Frejka and Sardon
(2004) that dealt with postponement and recuperation or “catching up” with a wealth of
empirical analyses. Lesthaeghe (2001) also designed a formal model of postponement
and recuperation.

By definition the series of data in the long-term overview of recuperation are
shorter than those for postponement, because the complete data for the cohort age groups
in the birth cohorts of the late 1960s and 1970s beyond the 27" birthday are not yet
known. As will become obvious below, it is the amount of recuperation at the ages of
prime childbearing around age 30 that are crucial, particularly for the purpose of the
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focus of our research. Be that as it may, Table 7 and Appendix 4 do provide valuable
information.

Among the cohorts of the 1930s and the early 1940s the absolute numbers of
children born to women over the age of 26 were declining in practically all the low
fertility countries. This was not only due to the advancement of childbearing into earlier
years, but also because the size of families was declining and fewer high order children
were being born (Table 7, Appendix 4). This trend was reversed in the birth cohorts of
the late 1940s, the 1950s and the early 1960s in Western Europe and in the Non-
European English-speaking countries when the numbers of children borne by women
over the age of 26 were increasing on average by around one to three percent per year
(Table 7), in the Nordic countries the annual rates of increase of births to older women
were around three to four percent (Appendix 4). This was an expression of a robust
recuperation of childbearing at older ages.

In the formerly socialist countries of Central and Eastern Europe on average the
numbers of births of older women continued to decline even among the birth cohorts of
the 1950s and early 1960s (Table 7). There were some exceptions, for instance, in
Hungary and Slovenia, a modest recuperation of births was taking place among the
cohorts of the late 1950s and the early 1960s (Appendix 4).

To the extent that data are available, births of older women continued to decline
even among the birth cohorts of the 1950s and early 1960s also in the East Asian
countries (Table 7 and Appendix 4).

This brief section, albeit useful, fails to inform about factors contributing to the
understanding of current events or those of the immediate past. No matter how strongly
birth cohorts of the early 1960s were recuperating the main effect was on period fertility
of the 1990s, because that was when these cohorts were in their thirties. As alluded to
above the next and last section of this paper will rectify this shortcoming.

Fertility trends in the first years of the 21" century

We now proceed to explain trends in the total period fertility rates (TPFR) of low-
fertility countries in the period 2001 to 2006 by the help of cohort fertility methods.

The basic theoretical idea is that the TPFR trend is the result of cohort fertility
behavior of 5-year segments of the reproductive period experienced by all successive
birth cohorts during 2001-2006. For instance, the 1960 birth cohort will have been 42 to
46 years old during 2001-2006, the 1970 birth cohort 32 to 36 years old and the 1980
birth cohort 22 to 26 years old. It is the sum of the experiences of the respective segments
of their reproductive periods always compared to the previous cohort which generates the
specific period fertility trend. Each of the birth cohorts makes a contribution to the period
trend (Appendix 1). This can be positive or negative. The sum of the contributions of
each cohort will determine the overall trend of the period fertility rate. This sum is the net
cohort impact of all the birth cohorts involved and it also equals the actual increase or
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decline of the total period fertility rate during the 2001-2006 period. By definition, if the
sum of the positive individual birth cohort contributions is larger than the sum of the
negative ones, the outcome is an increase in the TPFR. Contrariwise, the TPFR shows a
decline if the sum of the positive individual birth cohort contributions is smaller than the
sum of the negative ones. The results for all the 38 populations are depicted in Figure 9
and summarized in Table 8.

This analysis is a hybrid of period and cohort fertility approaches. From a pure
cohort perspective the analysis is flawed, because fertility patterns of successive cohorts
are taken into account for the total impact. Furthermore, the impact of only a proportion
of each cohort’s fertility pattern on the period fertility rate trend is demonstrated.
Nonetheless, this approach provides insights of how fertility patterns of cohorts that were
in their childbearing phases in the most recent past were shaping period fertility trends.
This is in addition to the trends of childbearing postponement and recuperation analyzed
for older cohorts in preceding sections of this paper.

The graphs show that the impact of the cohorts that were at the beginning or at the
end of their reproductive periods during 2001-2006 were relatively small, whereas the
impact of the cohorts that were closer to their prime childbearing phases tend to be larger.
In the majority of countries the net cohort impact of the last five years was positive (col.
3, Table 8). Typically this was the outcome of a relatively small negative impact of the
younger cohorts, namely the birth cohorts of the late 1970s and the 1980s, combined with
a relatively large impact of the older birth cohorts of the early 1970s and the 1960s
(Figure 9). In most countries the younger cohorts were continuing to postpone
childbearing, although, for instance, there was no such fertility delay in the Netherlands
and in Italy. On the other hand, the older cohorts were catching up on the childbearing
they had earlier delayed. The recuperation among the older cohorts was relatively strong,
for instance, in England & Wales which signified a large positive impact of the latest 5
years of cohort childbearing and simultaneously a 13.7 percent increase in the TPFR
during 2001-2006.

At the same time there were a few populations in which the net cohort impact of
the last five years was negative. Childbearing postponement of many young birth cohorts
of the 1970s and 1980s was, for instance, strong in Portugal and Macedonia and this was
combined with weak recuperation in the older birth cohorts of the 1960s. Thus there was
a negative impact of the latest 5 years of cohort fertility patterns on period fertility, a 6.7
percent decline in the PTFR between 2001 and 2006 of Portugal and a 15.4 percent
decline in Macedonia.

Another useful piece of information is to obtain an indication of how large the
impact of the last 5 years of cohort fertility behavior was as part of the lifetime cohort
fertility experience by the end of 2006 for the respective cohorts (col. 7 [last but one] in
Table 8)*. In Denmark the cohort fertility experience of the last 5 years represented about
three-quarters of the total fertility experience; in Finland the former was more than twice

¥ The negative signs should be disregarded — it is the absolute value in col. 7 of Table 8 that indicates the
importance of the last 5 years of fertility behavior relative to the lifetime experience.
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of the latter. In sum, in the majority of the 38 populations the fertility behavior during the
early years of the 21 century was decisive in affecting the trends of the PTFRs. Only in
10 of the 38 populations was the impact of the last 5 years of cohort fertility experience
less than 50 percent of the lifetime childbearing behavior. On the other hand, in a third of
the populations the fertility experience of the latest 5 years was more important than the
impact of lifetime cohort fertility experience.

Summary and conclusions

This paper has focused on demographic mechanisms that were instrumental in
generating fertility trends in low-fertility countries during the past five to six decades.
Societal mechanisms are equally important and there are numerous publications that have
analyzed these; among them one recent comprehensive project on Childbearing Trends
and Policies in Europe (Frejka et al. 2008) and a volume on Ultra-low Fertility in Pacific
Asia: Trends, causes and policy issues (Jones et al. 2009). Even though this paper was
limited to demographic issues, it is longer than is customary for a conference paper.
Many of the findings would have required more qualifications than were brought to bear,
but that would have made the paper even longer. This observation should also be kept in
mind with respect to the following summary statements.

In almost all low fertility countries total period fertility rates increased early in the
21* century. This was in contrast to long-term declines since the baby-boom years of the
1950s and early 1960s. Whatever increase did occur, was modest in comparison to the
declines of the past half century. In most countries only a small proportion of the
difference between the 2000 TPFR and replacement fertility was made up.

Total cohort fertility rates were declining in virtually all low-fertility countries
throughout the past half century. The declines continued among the youngest cohorts, i.e.
those of the 1960s, in almost all countries. The rates of cohort fertility decline were
notably fast in Southern and Eastern Europe and in the Asian countries.

Following a decline, first order births in western countries were relatively stable
among the 1960s birth cohorts. Around 80 percent of women were having first births. In
the Nordic countries it was closer to 90 percent and stable. In Southern Europe and in
Central and Eastern Europe first order fertility rates were declining among the 1960s
cohorts. Nonetheless, still around 80 percent of women were having first births. In the
Asian countries there was a steep decline of first order fertility rates to very low levels
among the 1960s cohorts. In Japan around 70 percent and in Hong Kong 65 percent of
women were having first births.

Rates of childlessness were the lowest and relatively stable in the western
countries among the 1960s cohorts. In Southern Europe and in the Central and East
European countries childlessness was on the increase with between 15 and 20 percent of
women among the 1960s cohorts remaining childless. In the Asian countries
childlessness was increasing rapidly and had reached high levels among the 1960s
cohorts: almost 30 percent in Japan and 35 percent in Hong Kong.
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Second order cohort fertility rates settled generally at between 0.65 and 0.70
among the 1960s cohorts in the western countries. Everywhere else the proportions of
women having second births were declining, steeply in Central and Eastern Europe and
even more so in the East Asia countries, where they were as low as close to 40 percent in
Hong Kong and 55 percent in Japan.

Third birth order fertility rates ranged from 0.10 in Hong Kong and Bulgaria to
around 0.30 in the Nordic countries, England & Wales and the United States among the
cohorts of the 1960s.

There is some indication that the two-child family model which became dominant
during the 20" century is fading away. Proportions of women remaining childless or with
only one child are increasing in most countries. The combined proportions of childless
and parity one women have reached 40 percent in Spain and Japan and even 50 percent in
Romania.

Childbearing postponement started in the Western countries among the 1940s
birth cohorts. It continued vigorously among the birth cohorts of the 1950s and 1960s and
gradually slowed down among the 1970s cohorts. The deceleration appears to be
continuing among the 1980s cohorts. In the formerly socialist countries of Central and
Eastern Europe, fertility postponement got under way considerably later, among the birth
cohorts of the mid- to late-1960s. It was still intensive among the 1970s birth cohorts and
was apparently continuing among those of the 1980s.

Childbearing recuperation of completed cohort fertility can be explored only up to
the birth cohorts of the first half of the 1960s, as these were completing their childbearing
early in the 21* century. In most countries recuperation among the latest birth cohorts, i.e.
those of the 1950s and early 1960s, was minimal or weak. This included not only the
formerly socialist countries of Central and Eastern Europe, but also to some extent those
of Southern Europe and the German-speaking countries of West Central Europe.
Childbearing recuperation of the 1950s and early 1960s birth cohorts was strong in the
Nordic countries and in Western Europe.

The most revealing conclusions of this research pertain to the analysis of the
structural demographic reasons for the fertility increase in most of the low-fertility
countries early in the 21% century applying the specific methodology designed for this
project. The fertility increase was the result of relatively low levels of childbearing
postponement which were more than offset by relatively vigorous fertility recuperation
among the birth cohorts of the late 1960s and early 1970s, cohorts that were in their
prime childbearing ages early in the 21 century. This was the case across the board not
only for Northern and West European countries, but also the German-speaking countries
and those of Southern Europe as well as the formerly socialist ones of Central and
Eastern Europe. In a few countries the reverse was the case, including three in East Asia.
These experienced a fertility decline.
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This research has also demonstrated that the childbearing behavior of the
respective birth cohorts during the 2001 to 2006 period was very important in view of the
overall lifetime fertility experience prior to and including this period.

This analysis reveals an aspect of the approach to the analysis of recent fertility
trends that is not sufficiently dealt with in the literature. A great deal of attention has been
devoted to the tempo effect of fertility postponement and not enough attention to the fact
that fertility levels and trends are the outcome of interaction between postponement and
recuperation.

Finally, it goes without saying that whatever fertility trends prevailed in the
beginning of the 21* century, these need not continue in the years to come. Even if these
trends were to continue at the same pace, it would take several decades for fertility in
these countries to return to the replacement level, because the average fertility increase in
recent years was relatively small.
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Table 2 — Average total period fertility rates and average rates of change, five major
groupings of low-fertility countries, 1950, 1980, 2000 and latest year

Non-
Central European
and East English-
Western Southern European speaking East Asia
countries Europe countries countries countries
Average total period fertility rates
1950 2.52 2.62 3.05 3.24 3.38
1980 1.68 2.08 2.12 1.84 2.29
2000 1.64 1.33 1.36 1.82 1.39
Latest year 1.76 1.41 1.42 1.96 1.17
Average annual rate of change in respective periods
1950-1980 -1.3 -0.8 -1.2 -1.9 -4.5
1980-2000 -0.1 2.2 -2.2 -0.1 2.5
2000 to latest year 0.9 0.8 0.5 1.0 -2.0
Relative size of TPFR in percent
1980 vis-a-vis 1950 67 79 70 57 68
2000 vis-a-vis 1980 98 64 64 99 61
2000 vis-a-vis 1950 65 51 45 56 41
Latest year vis-a-vis 107 106 104 108 %4

2000
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Table 4 — Average total cohort fertility rates and average rates of change, five major groupings of low-
fertility countries, birth cohorts 1932, 1946, 1960 and youngest cohort

Central and Eu]:g:e-an
, Western Southern East . East Asia
Birth cohort . English- .
countries Europe European . countries
countries P eaku'1g
countries
Average total cohort fertility rates
1932 2.38 2.50 2.40 3.29
1946 1.98 2.19 2.10 2.34
1960 1.90 1.81 2.04 2.09 1.92
Youngest cohort 1.83 1.72 1.80 2.03 1.55
Average annual rate of change in respective periods
1932 to 1946 -1.3 -1.0 -0.8 -2.5
1946 to 1960 -0.3 -1.4 -0.2 -0.8
1960 to youngest cohort -0.6 -1.4 -1.4 -0.4 -2.7
Relative size of TCFR in percent
1946 vis-a-vis 1932 83 88 87 71
1960 vis-a-vis 1946 926 83 97 89
1960 vis-a-vis 1932 80 73 85 63
Youngest cohort vis-a-vis
1960 96 95 88 97 80

Table 5 - Parity distribution (in percent), selected low fertility countries, birth cohorts 1930 - 1965

Country

IDenmark

Sweden

[England & Wales

INetherlands

Parity Total cohort
Cohort 4 and Sertility

0 1 2 3 more rate
1950 11.1 18.3 47.6 17.8 52 1.90
1955 12.5 19.1 46.0 17.1 53 1.84
1960 10.1 22.0 43.5 18.3 6.1 1.90
1955 12.8 15.6 40.7 22.1 8.8 2.03
1960 13.1 14.7 40.8 22.0 9.4 2.04
1965 12.7 15.2 43.4 20.4 8.3 2
1930 13.5 18.1 29.7 19.0 19.7 2.34
1935 11.6 15.1 32.1 21.5 19.7 2.41
1940 11.0 12.8 36.5 224 17.3 2.35
1945 10.4 13.8 43.2 20.7 11.9 2.16
1950 13.9 12.8 43.5 19.4 10.4 2.06
1955 16.3 12.6 41.0 19.4 10.7 2.02
1960 19.2 12.1 38.1 20.1 10.5 1.97
1965 20.0 13.6 37.8 18.6 10.0 1.91
1930 14.3 10.4 26.2 21.7 27.4 2.67
1935 12.1 10.0 32.6 243 21.0 2.49




1940 11.2 10.6 42.5 23.8 11.9 222
1945 11.3 13.9 49.8 18.2 6.8 2.00
1950 14.6 15.2 47.4 16.5 6.3 1.89
1955 16.9 15.2 429 18.3 6.7 1.87
1960 17.6 15.5 41.8 19.9 52 1.85
IAustria 1930 14.4 21.5 26.7 16.8 20.6 2.32
1935 12.1 17.7 28.1 19.3 22.8 2.45
1940 11.9 21.0 31.8 18.9 16.4 2.12
1945 12.4 233 34.8 17.3 12.2 1.96
1950 12.6 23.0 37.1 17.1 10.2 1.87
1955 15.0 23.1 37.6 16.4 7.9 1.77
1960 16.6 23.2 38.8 14.9 6.5 1.70
1965 21.0 21.6 37.4 14.5 5.5 1.65
Greece 1940 11.3 10.9 49.4 19.7 8.7 2.1
1945 12.4 11.4 50.3 19.0 6.9 1.98
1950 9.6 13.9 51.1 18.9 6.5 2.03
1955 8.3 15.6 53.2 16.9 6.0 2.01
1960 10.5 15.9 52.3 15.7 5.6 1.93
1965 16.3 16.3 48.4 13.9 5.1 1.76
Italy 1935 15.2 15.9 32.8 19.3 16.8 2.28
1940 14.6 16.0 37.2 19.3 12.9 2.14
1945 11.7 18.6 41.1 18.5 10.1 2.07
1950 13.0 21.8 42.0 16.4 6.8 1.89
1955 12.7 24.1 42.6 15.4 52 1.80
Spain 1955 9.0 232 44.4 16.8 6.6 1.9
1960 10.0 26.0 47.3 12.9 3.8 1.76
1965 12.9 27.7 46.8 10.1 2.5 1.63
Parity Total
cohort
Country Cohort 0 7 P 3 4 and fertility
more |°"
Czech Republic 1935 6.5 19.7 45.2 19.5 9.1 2.12
1940 7.7 17.9 47.7 18.9 7.8 2.06
1945 7.9 16.1 50.5 19.1 6.4 2.03
1950 6.6 13.5 52.9 20.7 6.3 2.10
1955 6.2 14.3 54.6 19.2 5.7 2.06
1960 6.4 15.3 55.4 17.5 54 2.03
1965 7.1 18.6 54.9 14.7 4.7 1.94
Hungary 1935 9.1 26.8 41 13.8 9.3 1.99
1940 9.1 26.3 44.2 13.0 7.4 1.92
1945 9.6 22.6 48.1 13.6 6.1 1.9
1950 9.1 19.0 50.9 14.9 6.1 1.95
1955 8.5 19.8 51.2 14.7 5.8 1.94
1960 7.5 20.0 48.8 16.3 7.4 2.02
1965 9.5 21.3 44.9 16.7 7.6 1.98
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Slovak Republic

IRomania

Croatia

\United States

Japan

1935
1940
1945
1950
1955
1960
1965

1950
1955
1960
1965

1930
1935
1940
1945
1950
1955
1960
1965

1930
1935
1940
1945
1950
1955
1960
1965

1950
1955
1960
1965

9.0
8.5
10.9
9.8
10.2
9.7
11.1

6.3
9.0
8.1
11.3

12.8
13.3
8.5
12.1
6.0
7.2
4.7
11.4

9.5
6.6
7.5
11.1
15.1
16.3
15.4
13.9

7.5
11.7
17.5
24.2

9.5

10.7
9.7

10.5
11.2
13.1
16.6

21.4
21.7
24.5
30.9

213
223
24.6
22.2
24.7
22.2
22.4
22.9

9.5

9.8

12.1
16.0
18.2
18.5
18.4
18.5

12.5
11.9
14.0
16.7

33.0
36.5
38.6
414
44.2
45.0
45.5

36.2
38.2
38.9
36.0

333
36.5
433
46.1
514
52.1
51.8
43.4

21.8
22.8
28.3
35.0
35.8
34.8
34.6
344

53.2
47.6
43.4
39.8

24.7
24.9
25.1
25.1
23.1
21.4
17.9

15.9
14.6
14.2
11.8

17.3
16.5
15.1
13.5
13.2
13.6
15.3
15.8

21.9
23.7
24.6
21.4
19.2
19.2
19.9
20.6

23.0
24.6
21.3
16.2

23.8
19.4
15.7
13.2
11.3
10.8
8.9

20.2
16.5
14.3
10.0

15.3
11.4
8.5
6.1
4.7
4.9
5.8
6.5

373
37.1
27.5
16.5
11.7
11.2
11.7
12.6

3.8
4.2
3.8
3.1

2.72
2.55
2.38
231
2.22
2.18
2.04

2.48
2.27
2.15
1.91

2.16
2.00
1.96
1.78
1.86
1.92
1.98
1.88

3.21
3.20
2.79
2.29
2.02
1.98
2.02
2.08

2.04
1.99
1.81
1.58
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Table 7 — Average cumulated cohort fertility rates between 27™ and 40" birthday of mother, five

major groupings of low-fertility countries, birth cohorts 1930, 1935, 1940, 1945, 1950,

1955, 1960 and 1965

Western Europe

Southern Europe

Central and Eastern
Europe

Non-European English-
speaking countries

East Asian countries

All countries

Western Europe

Southern Europe

Central and Eastern
Europe

Non-European English-
speaking countries

East Asian countries

All countries

Cumulated age specific cohort rates between 27" and 40" birthday of mother

1930 1935 1940 | 1945 | 1950 | 1955 | 1960 | 1965
1232 1.200 0.938 0.802 0.854 0.962 1.102 1.154
1.754 1710 1.401 1.138 0.944 0.838 0.865 0.951
0.925 0.845 0.785 0.727 0.707 0.680 0.609

1.631  1.340 1.087 0.923 0.953 1.074 1.181 1.217
1.684 1.498 1.218 1.185 1.149 1.078 0.986
1.488  1.209 1.020 0.881 0.856 0.868 0.900 0.901

Annual rate of change

1930- 1935- 1940- 1945- 1950- 1955- 1960-

1935 1940 1945 1950 1955 1960 1965

05 -4.9 -3.1 1.3 2.4 2.7 0.9

05 -4.0 4.2 3.7 2.4 0.6 1.9

1.8 15 1.5 0.6 0.8 2.2

-3.9 -4.2 -3.3 0.6 2.4 1.9 0.6

2.3 -4.1 0.5 -0.6 1.3 -1.8

-4.2 -3.4 -2.9 -0.6 0.3 0.7 0.0
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Figure 1 — Total period fertility rates, 38 low-fertility countries, 1945 to mid- 2000s
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Figure 2 — Total cohort fertility rates, 38 low-fertility countries, birth cohorts 1915 to 1971
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Figure 3 — First order births, total cohort fertility rates, 25 low-fertility countries,

birth cohorts 1915 to 1971
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Figure 4 — Proportions of women remaining childless, 25 low-fertility countries,

birth cohorts 1915 to 1971
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Figure 5 — Second order births, total cohort fertility rates, 24 low-fertility countries,

birth cohorts 1915 to 1971
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Figure 6 — Third order births, total cohort fertility rates, 23 low-fertility countries,

birth cohorts 1915 to 1969
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Parity distribution (in percent)

Parity distribution (in percent)

Figure 7. Parity distribution of completed fertility, birth cohorts 1926 to 1970 (in percent)
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Parity distribution (in percent)

Parity distribution (in percent)
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Figure 7 (continued). Parity distribution of completed fertility, birth cohorts 1926 to 1970 (in percent)

ya’ children

4 :
1 child yJ children and more

4
4 children and more

0
1975 1925 1935 1945 1955 1965 19

T[T T T I T [T [ m@BE@ e i BE®
_ _\"EIHIERL-L\DI% 24 50__ AUSTRIA —_50
_—2 children | - 40 _— —_ 40
_ J __.’ children ‘ __ %

20

0
75

60 TTTT[TTTIT[ T T T[T IT T TTITT[TTTT[TTTT[TITT III||||LI) E@ TTTT[TTTT[TT T[T T TT[TTTIT[TTTT[TTTT[TTTIT II|||||WLJE@
go - GREECE | 3 4 gg | ITALY 50
2 chi
| 2 children Y § 1
40 = -1 40 - -1 40
2 children
A
30 - - 30 - - 30
| | ermi |
)'3 children i ya’ children
20 - Ichitd | - 20, 20
\l 0 child
‘:
I 0 child | I .o 1
10— C . - 10 - ={ 10
Sgﬂ%%e ) ) 4 Psg,
L A L 4 children and more “%50q 4
4 children and more
0 v b b bv e beaa b b b s b La s v b b b by b b s b b ba v 0
1925 1935 1945 1955 1965 1975 1925 1935 1945 1955 1965 1975

Birth cohort

Birth cohort

37



Parity distribution (in percent)

Parity distribution (in percent)

Figure 7 (continued). Parity distribution of completed fertility, birth cohorts 1926 to 1970 (in percent)
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Parity distribution (in percent)

Parity distribution (in percent)

Figure 7 (continued). Parity distribution of completed fertility, birth cohorts 1926 to 1970 (in percent)
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Figure 8 — Differences in cumulative age-specific cohort fertility rates between base and subsequent
cohorts, women born in 1950 (base), 1955, 1960, 1965, 1970, 1975, 1980, 1985 and 1990, Denmark

and Austria
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Figure 9 - Impact of childbearing behavior of birth cohorts on 2001 to 2006 total period fertility rate
trends, low fertility countries
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Figure 9 (continued) - Impact of childbearing behavior of birth cohorts on 2001 to 2006 total period

fertility rate trends, low fertility countries
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Appendix 1 - Effect of the childbearing experience of birth

Age cohorts on the period fertility trend from 2001 to 2006
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