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Fertility in Germany before and after the 2011 Census: Still no
Trend Reversal in Sight

Olga Potzsch

Abstract: The population projections by the German Federal Statistical Office show
a likely decrease in the number of births in the 2020s. This development will be the
result of a declining number of prospective mothers combined with an assumed
continued low fertility rate. Given the available empirical findings prior to the 2011
census, there was no indication that a possible distinct rise in the fertility rate in
the next decade would compensate for the declining number of potential mothers.
However, the 2011 census led to revisions in the population size, age structure and
consequently in relative fertility measures such as period and cohort fertility rates.

The objective of this article is to quantify the effects of the 2011 census on these
fertility statistics and to check the validity of previous findings for fertility trends on
the census-adjusted data basis. A special focus is laid on analyses of the cohort fer-
tility and the consequences of ever-later entry into motherhood on the completed
fertility and on parity distribution. Using numerous findings, we will show that a
continuous rise in the completed fertility in the coming two decades cannot be real-
ised without a reversal of fertility behaviour. A greater increase in fertility from the
age of 30 onwards would be necessary to offset the decrease in fertility for ages un-
der 30 — a trend which intensified with cohort 1974 — and thereby stabilise the total
cohort fertility rate at a relatively low level between 1.5 and 1.6 births per woman.
A rise and subsequent stabilisation of the total cohort fertility rate at the level of at
least 1.6 births per woman would, additionally, necessitate a trend reversal in the
development of childlessness and distinct changes in birth timing.

Keywords: Postponement and recuperation of births - Development of fertility
rates - Total fertility rate - Cohort fertility - Childlessness - Census

1 Introduction

Following the 2011 census, which enabled adjustments to population projections
for the first time in nearly a quarter century, demographic statistics also need to be
reassessed. This also applies to the relative fertility measures, which, in addition
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to the absolute numbers, also describe the general development of fertility. They
show the proportion of the actual number of children born to the number of poten-
tial mothers, i.e. women of childbearing age (in this case between 15 and 49 years).
Adjusted population figures thus have an influence on fertility rates via the female
population (macro data level) while also forming the population for extrapolating
the microcensus and thereby influencing its weighted sample results (micro data
level). The microcensus is the largest random sample survey of private households
in Germany which gathers information about the number of children per woman
born until the time of survey every four years since 2008. This data provides the
basis for the distribution of female cohorts according to parity as well as for the
development of childlessness.

This article examines birth trends incorporating the effects of the 2011 census
on the main fertility measures. Emphasis is put on relevant aspects of fertility be-
haviour, which, from today’s perspective, can also be significant for future fertility
developments. Respective findings will be analysed here and combined to form a
comprehensive picture of fertility.

After presenting the data sources and methods in the second section of the ar-
ticle, we describe effects of the 2011 census on the measurement of fertility in the
third section. The choice of indicators employed is aligned to internationally com-
mon and widely used fertility indicators. These include period-related figures such
as the number of women in the respective cohorts who are potential mothers and
thus belong to the so-called “population at risk” as well as the age-specific and total
fertility rates. In the cohort perspective, these are mainly the cohort fertility rate and
cumulated fertility rates at a selected age as well as the parity distribution among
the female cohorts. The snapshot of the fertility level in the year 2011 before and
after the census is the starting point for the adjustment of fertility trends and the
assumptions for population projections.

In the fourth section, current fertility trends and assumptions regarding future
fertility developments based on new data after the census are discussed. While the
number of prospective mothers in the next two decades will largely result from the
previous demographic development, the future fertility rate has to be estimated on
the basis of findings about fertility behaviour. One approach chosen for this is based
on studies of cohort fertility. The central question is how the completed fertility
rate develops under the influence of a continued delay of first births. The follow-
ing analyses build upon the studies on the childbearing postponement and recu-
peration (Frejka/Calot 2001; Frejka/Sobotka 2008; Sobotka et al. 2011; Frejka 2012;
Pétzsch 2013), about interaction between parities and their impact on the cohort
fertility (Statistisches Bundesamt 2009, 2013; Sobotka 2011; Bujard/Liick 2015a) as
well as on the development of childlessness (Dorbritz/Ruckdeschel 2007; Sobotka
2011; Konizka/Kreyenfeld 2013; Statistisches Bundesamt 2013, 2015a; Beier et al.
2012; te Velde et al. 2012).

Preliminary estimations of the completed fertility published so far go back to the
cohorts born in the mid- to late 1970s (Gol/dstein/Kreyenfeld 2011; Pétzsch 2010a,
2013; Myrskyld et al. 2013; Statistisches Bundesamt 2015a). There is no doubt that
the declining trend among women born in the late 1960s ends and is replaced by a
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slight increase in the completed fertility until cohort 1973. Afterwards, the cohort
fertility in Western Germany appears to stagnate while it probably increases further
in Eastern Germany (cf. Pétzsch 2013: 95-97; Myrskyla et al. 2013, Table 2 and Ap-
pendix Fig. 1). In the following, we will analyse the overall fertility trends in Germany
on the basis of the census-adjusted results and discuss perspectives of the fertility
development up to the 1984 cohort.

2 Data and methods

The relative fertility indicators usually refer to the so-called average population. Un-
like the reference day population, the average population considers variations in the
population size during the year, which usually and mainly are caused by migration.
The average population therefore offers a better approximation to the “population
at risk” as reference for fertility rates. The population at risk is an estimation of the
lifetime in which this population was exposed to “the risk of a birth” (Luy 2016: 123-
125). To calculate the age-specific fertility rates, we also need the average popula-
tion broken down by single ages. The official statistics use two calculation methods
for this: completed age and birth years (cohort). In this article we use the population
broken down by cohorts because it permits a long-term view. Results according to
completed age are only available from 2000 onwards.

For clarification’s sake, the cohort fertility is usually understood as the complet-
ed number of children that a female cohort had born on average. The cohort total
fertility rate (CTFR) is calculated as the sum of the age-specific fertility rates of a
female cohort ascertained in the calendar years in which this cohort was in the ages
between 15 and 49 years. The age-specific fertility rate is a ratio between the num-
ber of births by mothers of a cohort ¢ at a certain age, B;(x), and the number of all
women of this cohort at the same age, P.(x), in one calendar year.

Vij Vil
CTFR =) fo(x) = Belx)
~ ~ Pe(x)
The additive character of the CTFR allows us to subdivide these according to age
spans by varying the parameters a and B. In this article, this character will be used
to illustrate the different age-specific trends in the younger and older fertile ages as
well as the interaction between the postponement and recuperation of births. This
is done, for example, by adding both the age-specific fertility rates of the female
cohorts aged between 15 and 29 years and of those aged between 30 and 49 years.
The sum of the two results leaves us with the CTRF:

29 49 49
D fo(x)+ Y folx) =Y fo(x)=CTFR 2
15 30 15

The analysis of the cohort fertility rate in Section 4.1 is based on an approach
by Frejka and Calot (2001) and its further development by Sobotka et al. (2011). This
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approach for calculating the recuperation index was simplified here and slightly
modified in order to present the development of postponement and recuperation of
fertility as clearly as possible. The two processes are observed separately and are
compared with one another. Beforehand, the deviations between the cumulative
age-specific fertility rates of the observed cohort and the cohort selected as a refer-
ence were measured for each age year. The greatest deviation marks the “trough”
at which the cumulative fertility of the observed cohort differs the most from the
reference cohort. Once the trough is crossed, the recuperation phase begins. If the
“postponed” births are not completely recuperated, there is a residual deviation
between the completed fertility rates at the end of the fertile phase. However, if the
deviation at the trough is compensated or overcompensated for by recuperation at
an older age, then the cohort total fertility rate of the observed cohort will be the
same or even higher compared to the completed fertility of the reference cohort.
(For more details on the basic reference model and application examples for Ger-
many see Sobotka et al. 2011, Section 3.2, and Pétzsch 2013).

Theoretically, the completed fertility of the female cohorts could also be ascer-
tained based on micro data, i.e. the information about the number of children born
provided by respondents in the microcensus. The total number of children born to
women of a cohort would be divided by the number of women in that cohort. This
average fertility rate is, however, only comparable with the CTFR to a limited extent.
For one, these two indicators refer to different populations (Pdtzsch 2010b: 171-172;
Kreyenfeld et al. 2012: 394). For example, because of migration and mortality it is
highly probable that the composition of the 1950 female cohort at the time of the
microcensus survey in 2012 was a different one than in the years 1965 to 1999, from
which the 35 age-specific birth rates of this cohort (between the ages of 15 and 49)
originated. Secondly, the microcensus results are marked by a sampling error and
may be biased because of non-responses. An imputation method is employed in
order to minimise systematic biases caused by non-responses (Statistisches Bun-
desamt 2009, 2013). Nonetheless, some of the cases remain unknown. In the 2012
microcensus, this mainly affects the distribution of mothers according to the num-
ber of children born. Hence, special attention needs to be paid when calculating
average numbers of children per woman. If only known cases are included, the
number of mothers without any information on the number of children is distrib-
uted proportionally to all parities including the parity O (i.e. no child). This approach
increases the weight of the childless in this average figure. In addition, the percent-
age of missing information about the number of children born varies depending on
the cohort, e.g. between 1 percent and 8 percent in the 2012 microcensus, which
further limits the comparability of the results among the cohorts.

In spite of these limitations, the microcensus is the main data source for ascer-
taining the rate of childlessness and the distribution of mothers according to the
number of children. The microcensus is also used to assess the effects of the cen-
sus-based revision of the population on the cohort fertility rate. To do so, the results
of the 2012 survey are compared based on the extrapolations before and after the
census. Since the considered results refer to the same cohorts and are based on the
same sample, the average fertility rate per cohort before and after the census can
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also be compared. In this case it is less a question of the average number of children
per woman than of the extent of the shifts caused by the new extrapolation.

For many indicators, it remains advisable to portray the development not just
for Germany as a whole, but also for Western and Eastern Germany. In spite of con-
verging trends, differences in women'’s fertility behaviour remain significant (Statis-
tisches Bundesamt 2013). Although it is geographically located in Germany's east,
Berlin is not counted as “Eastern Germany” since Berlin’s fertility patterns are more
similar to Western Germany'’s. Due to its great weight, incorporating Berlin into the
results for Eastern Germany would dilute the eastern German fertility trends and
bias the comparison with the western part. Berlin is, however, included in the re-
sults for Germany as a whole.

3 Effects of the census on the main fertility figures
3.1 Female population as reference value for the fertility rates

The total number of potential mothers — i.e. women between the ages of 15 and 49
—inthe year 2011 dropped in the census-adjusted population by 321,000, or 1.8 per-
cent (Table 1). In Western Germany, the revision was at only -1.5 percent and thus
lesser than in former Eastern Germany at -2.0 percent. While the number of women
of German nationality remained almost unchanged, there was a greater need for
revisions among women with foreign citizenships. The number of women with for-

Tab. 1: Women aged between 15 and 49 years - revisions after the census 2011
Region Average annual population in 2011 Changes after the
census
BEFORE the census AFTER the census absolute relative
1,000 People %
Women only
Germany (as a whole) 18,209 17,888 -321 -1.8
Western Germany1 14,810 14,589 -221 -1.5
Eastern Germany' 2,554 2,504 -50 2.0
German women
Germany (as a whole) 15,959 15,895 -64 -0.4
Western Germany1 12,811 12,797 -14 -0.1
Eastern Germany1 2,461 2,429 -32 -1.3
Women with foreign citizenship
Germany (as a whole) 2,250 1,993 -257 -11.4
Western Germany' 1,999 1,792 -207 -10.3
Eastern Germany' 92 75 -18 -19.0

T without West Berlin or respectively without East Berlin.

Source: Statistisches Bundesamt, intercensal population updates, own calculations
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Fig. 1: Women aged between 15 and 49 years' — relative changes of the
average annual population in 2011 after the census
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eign citizenships between the ages of 15 and 49 had been corrected by -11.4 percent
when looking at Germany as a whole, in Western Germany by -10.3 percent and in
Eastern Germany by -19.0 percent. Therefore, the percentage of women with a for-
eign citizenship among all women of childbearing age dropped from 12.4 percent
to 11.1 percent.

Changes in the individual birth cohorts within the childbearing phase are rel-
evant for the age-specific fertility rates. Germany-wide there is a relatively distinct
pattern (Fig. 1). The revision of the number of women between the ages of 19 and
27 was above average (to -2.5 percent). As shown in the lower segment of Figure 1,
these changes are mostly due to the revisions among the women of foreign nation-
ality. By contrast, the deviations among women of German nationality are negligibly
low. In Eastern Germany, there has been a greater need for revisions concerning the
number of women aged 40 to 45 years. Since the number of births among this age
group is rather low, it seems resonable to suggest only minor effects on the com-
pleted fertility rate in 2011. At the same time, this might indicate that out-migration

Fig. 2: Women aged between 15 and 49 years' — relative changes of the
average population size in 2011 after the census, in the federal states
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of young women then aged between 20 and 25 years had not been fully included
in population updates directly after German reunification — due to missing registra-
tion data. Therefore, the number of women of respective cohorts might have been
slightly too high.

For the cohort measures, such as the completed fertility, it is also important
how the revisions affected the older female cohorts. The adjustments among the
cohorts 1930 to 1961 - birth cohorts for which fertility rates are available — were far
lesser, with an average of 0.9 percent, than among the younger women. We cannot
preclude that the uncertainties were in part greater in each of the years between the
censuses when the women of these cohorts were both of childbearing age and in
their “mobile” phase. Nonetheless, the low deviation at the time of the census 2011
is an important indication that the cohort-specific fertility rates apparently do not
contain any major biases.

The need for revisions varied in the federal states between +0.3 percent in
Rhineland-Palatinate and 5.9 percent in Berlin (Fig. 2). The city-states of Berlin and
Hamburg recorded the greatest deviations between the census results and the pop-
ulation updates between the censuses.

3.2 Effects of the census on the 2011 fertility indicators

When calculating the fertility rates, the census adjustment means that only the refer-
ence — the female population — in the denominator of the formula (1) changes, while
the number of births in the numerator remains unchanged. The census revision
therefore affects the relative birth figures in a comparable ratio to the revision of the
number of women, but with reversed signs. From the demographic perspective, the
age-specific and aggregated fertility rates are particularly interesting, such as the
total fertility rate (from the period perspective) and the cohort total and cumulated
fertility rate up to the respective age (from the cohort perspective).

In 2011, when incorporating the census revision, the total fertility rate in Ger-
many was 1.39 births per woman (Table 2). This figure was 2.0 percent higher than
before the census (1.36 births per woman). In Western Germany the change was
1.8 percent (from 1.36 to 1.38 births per woman) and in Eastern Germany 2.0 per-
cent (from 1.43 to 1.46 births per woman).

For women of German nationality, the effects of the population revisions on the
total fertility rate, with an average of 0.3 percent, were hardly noticeable. Among
women of foreign nationality, in contrast, it rose by 15 percent from 1.58 to 1.82
births per woman.

The revisions of the birth rates in the federal states ranged from 0.5 percent in
Rhineland-Palatinate to 6.3 percent in Berlin. Besides Berlin, the federal states with
a particularly great need for revisions included Hamburg (4.6 percent), partly due to
the high percentage of women with foreign citizenships in the female populations in
both city-states (approximately 16 percent each among women between the ages
of 15 and 49). Since, according to the census, the foreign population dropped con-
siderably, the fertility rates in the city-states rose to an above-average degree.
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Tab. 2: Total fertility rate 2011 — necessary revisions after the census 2011
Region/Nationality BEFORE the  AFTER the Changes
census census absolute/relative
Children per woman %
Women (total)
Germany 1.36 1.39 0.03 2.0
Western Germany' 1.36 1.38 0.02 1.8
Eastern Germany' 1.43 1.46 0.03 2.0
German women
Germany 1.33 1.34 0.00 0.3
Western Germany' 1.32 1.32 0.00 0.1
Eastern Germany' 1.43 1.45 0.02 1.2
Women with foreign citizenship
Germany 1.58 1.82 0.24 15.0
Western Germany' 1.60 1.81 0.22 13.5
Eastern Germany' 1.48 1.82 0.34 22.8
Federal states
Baden-Wirttemberg 1.36 1.39 0.04 2.8
Bavaria 1.34 1.36 0.01 1.0
Berlin 1.31 1.40 0.08 6.3
Brandenburg 1.41 1.44 0.02 1.6
Bremen 1.27 1.29 0.01 1.1
Hamburg 1.26 1.32 0.06 4.6
Hesse 1.39 1.40 0.01 0.6
Mecklenburg-Vorpommern 1.42 1.44 0.02 1.5
Lower Saxony 1.39 1.42 0.04 2.6
North Rhine-Westphalia 1.36 1.39 0.02 1.8
Rhineland-Palatinate 1.37 1.37 0.01 0.5
Saarland 1.28 1.31 0.04 2.8
Saxony 1.48 1.51 0.04 2.5
Saxony-Anhalt 1.40 1.43 0.03 2.0
Schleswig-Holstein 1.38 1.40 0.02 1.5
Thuringia 1.41 1.44 0.03 1.9

T without West Berlin or respectively without East Berlin.

Source: Statistisches Bundesamt, Births statistics, own calculations

The age-specific fertility rates for all women only changed slightly; therefore,
the distribution of fertility rates according to the age of the mother remained almost
constant. The average childbearing age in Germany even after the census revision
was 30.5 years, the median was 31 years. However, the highest fertility rate, that
of the 31-year-olds, rose from originally 98 to 100 children per 1,000 women. In
Western Germany and in Eastern Germany only a slight increase in the maximum
frequency was recorded.
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Fig. 3: Age-specific fertility rate 2011 — necessary revisions after the census
2011
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Source: Statistisches Bundesamt, Births statistics, own calculations and design

The age-specific changes among women of foreign nationality occurred in par-
ticular among those in their mid-twenties (Fig. 3). This led to a slight drop in the
average childbearing age by 0.3 years to 29.3 years and in the median by 0.4 years
to 29.6 years. The maximum fertility rate (at the age of 29) increased from 99 to 113
children per 1,000 women. These changes, however, have no relevant effects on the
fertility of the women as a whole. Figure 3(a) clearly illustrates that they merely lead
to a marginal shift in the of the age-specific fertility rates.

3.3 Effects of the census on the time series of the TFR

The census-based adjustment does not result in a fundamental shift in the levels of
the long-term development of the total fertility rate. The curves shown in Figure 4
contain the figures for the year 2011 both before and after incorporating the census
results. The new, adjusted figures follow the curves without any significant leaps.
Even when we compare the annual changes in the total fertility rate it is clear that
the “census effect” is no greater than the usual annual fluctuations.

Among women of German nationality, the “census effect” on the development
of the TFR is negligible. It remains at the low level of 1.34 births per woman rather
than 1.33 births per woman before the census (Fig. 5). Among women of foreign
nationality, however, the census adjustment led to a visible shift in the level of the
TFR for 2011 from 1.58 to 1.82 births per woman. The consequence is that a trend
revision is necessary and that the assumption of a rapid convergence of the fertility
rate of female foreigners to that of German women must be qualified. At 11 percent,
the decrease in the total fertility rate of women with a foreign nationality between
1991 and 2011 is, according to the new findings, only half as strong as originally
presumed (22 percent). In 2012 and 2013 the fertility rate among women of for-
eign nationality stagnated further to the level of about 1.80 births per woman. The
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Fig. 4: Total fertility rate 1990 — 2013 with ,,census-effect” in 2011
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percentage of births by mothers with a foreign nationality among all children born
remained a steady 17 percent to 18 percent since 1996.

Long-term age-specific trends are decisive for the development of the total fertil-
ity rate. They can basically be illustrated using only two age groups. As Figure 6a
shows, the birth rate among women under age 30 drops while the fertility of the
30 to 49-year-olds rises. After the census, there is a slight revision for the younger
age group for the year 2011 but even the revised TFR for 2011 is lower than in 2010.
Thus, the trend in the fertility rate of 15 to 29-year-olds is still declining even after
the census. The adjusted fertility rate among the older age group fits perfectly into
the previous development and does not disturb the curve progression. This is true
for Western Germany and — with a minor variation in the curve progressions — also
for Eastern Germany.

The census-based revision resulted in a leap in the curve progression of the fer-
tility rate among younger women of foreign nationality (Fig. 6b). The accumulated
fertility rate of the 15 to 29-year-olds in 2011 rose by 20 percent. However, there is
apparently still a declining trend. Among the age group of the 30 to 49-year-olds, the
revisions are comparatively low at +9 percent. The main reason for the falsely esti-
mated decrease in the birth rate among women of foreign nationality is thus due to
the fertility rates of the 20 to 29-year-olds. The apparent systematic overestimation
of the number of women with foreign citizenships, in particular for this very mobile
age group, led to much too low figures.

3.4 Effects of the census on the cohort fertility rate

In Germany, the cohort total fertility rate per woman is available for the cohorts
from 1930 onwards.! A cohort-by-cohort back-calculation would be necessary to
revise the age-specific cohort figures after the 2011 census. However, the census
only caused a slight change in the number of women in the cohorts until the early
1960s (average 0.9 percent) so we can assume a marginal bias to the cohort figures
and therefore, a time-consuming and highly uncertain back-calculation does not
seem worthwhile. Among the cohorts at childbearing age, in particular the 1980s
and 1990s cohorts, the number of women dropped a bit more after the census
than among the older cohorts. But the changes in the individual age-specific fertil-
ity rates are also only minor as already shown in Section 3.2. The cumulated cohort
fertility rates of the women in their fertile ages therefore only slightly changed after
the census.

1 Cohort fertility, in this case, refers to all women. A separate analysis for German women and

women of foreign nationality does not seem advisable, mainly because the foreign population
constantly changes due to migration and their cohorts are subject to difficult-to-control exog-
enous influences. A cohort-specific analysis would be possible with restrictions for German
women but since it hardly changed after the census, such an analysis would not provide any
additional information with regard to cohort fertility among Germans.
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Fig. 7: Completed or achieved average number of children per woman
according to birth cohorts — results based on the microcensus 2012
according to the new (after the census) and the old (before the census)
extrapolation
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Fig. 8: Absolute differences of completed or achieved average number of
children per woman according to birth cohorts between the results of
the microcensus in 2012 with the new (after the census) and the old
extrapolation (before the census)
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The microcensus is another possibility for checking the census impacts on the
cohort fertility rate (Statistisches Bundesamt 2013). The two questions about chil-
dren born are asked in the microcensus every four years. The last survey took place
in 2012. The results of the 2012 microcensus published so far were based on the old
extrapolation that did not yet incorporate the census revisions. The results from the
new census-adjusted extrapolation are now also available and enable us to make
a comparison with the results from the old extrapolation. In the following, we will
compare these for the average number of children per woman (see Section 2) and
for the distribution of the female cohorts according to number of children born (par-
ity).

The development of the average number of children per woman is shown in
Figure 7. For the cohorts of 1963 and older this development is completed, and for
the younger cohorts only shown until 2012. The differences between the results
according to the old (dotted line) and to the new (solid line) extrapolation are barely
perceptible to the eye. The absolute differences are, as Figure 8 reveals, minor. The
highest deviations are the almost 30 children per 1,000 women in the 1976 to 1981
cohorts.

Among the Western German female cohorts, the differences are similar to those
for all women in Germany. In Eastern Germany, the average number of children
among the young cohorts after the census rose a little more. In the 1976 to 1983
cohorts the deviations are 40 to 60 children per 1,000 women but these differences
are lesser than the doubled absolute standard error and are therefore within the
95 percent confidence interval (Statistisches Bundesamt 2013: 66). Among the old-
er cohorts from 1964, in contrast, the deviations among the Eastern German women
are negligible.

The basis of the average number of children is the respective structure of the
women of one cohort according to parity distribution. The interaction between the
parities influences the completed fertility rate. The new extrapolation incorporating
the census results only caused minor changes to the parity distribution. The upper
part of Table 3 shows the percentage parity distribution of the cohorts according to
the new extrapolation including the census-adjusted population. The lower section
of the table shows the differences to the results of the “old” extrapolation. These
tend to show a somewhat lower rate of childlessness and somewhat higher percent-
ages of mothers with one or two children. The individual differences are, however,
very slight and only marginally alter the previous basic findings concerning the par-
ity distribution of the female cohorts.

3.5 Intermediate conclusions

According to the 2011 census, the female population of childbearing age was 321,000
lower than indicated by intercensal population updates. Therefore, the fertility indi-
cators based on the number of women or on the extrapolated sample results of the
2012 microcensus only slightly changed. The 2011 total fertility rate increased by
about 2 percent from 1.36 to 1.39 births per woman. With regard to long-term age-
specific trends, the census-based revision was within the range of average annual
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fluctuations. The effects of the 2011 census on the cohort fertility rate were also mi-
nor. The census-based adjustment had varying effects on the birth rates according
to nationality. While the total fertility rate of women of German nationality remained
nearly unchanged at 1.34 births per woman, it rose significantly among women of
foreign nationality from 1.58 to 1.82 births per woman. This revision demands that
previous findings on the fertility of women with foreign citizenship be re-examined.
However, the influence of women of foreign nationality on total fertility trends has
been rather low so far.

4 Development of the cohort fertility rate in Germany

The comparison of the main indicators showed that the general demographic pic-
ture of fertility developments largely remained the same after the 2011 census. The
fertility studies can therefore be continued without major revisions. But what is the
essence of this picture? In the following, we will attempt to approach this question
by supplementing the results based on the data from the ongoing fertility statistics
with the results of the 2012 microcensus. When put into context, these findings of-
fer us insights into the principle features of fertility behaviours and an outlook on
future fertility developments.

41 No stable increase in cohort fertility rate foreseeable

On average, women born in the 1930s — mostly the mothers of the so called “baby-
boom generation” — had more than two children (Fig. 9). Their family formation
phase coincided with the economic upswing of the 1950s and 1960s. Yet, within
the 1930s cohorts there are already indications of a steady decline in the completed
fertility rate. It dropped particularly rapidly because of the decreases of higher order
births — four or more children — between the cohorts of 1934 and 1944 (Statistisches
Bundesamt 2009, 2013). Thereafter, the parity distribution of mothers largely sta-
bilised but childlessness continued to increase. This has led, until today, to a less
rapid yet steady decline in the cohort fertility rate. The 1964 cohort, with a total of
1.57 births per woman, is the most recent cohort to reach its fiftieth birthday and
whose cumulated fertility rate is statistically considered completed.

It is already predictable that the completed fertility rate of the late 1960s cohorts
will drop further to approximately 1.49 births per woman. Afterwards, a slight re-
covery of the completed cohort fertility is anticipated (Pétzsch 2010a; Goldstein/
Kreyenfeld 2011; Sobotka 2011). One aspect contributing to this recovery is the sta-
bilisation of the cohort fertility up to the age of 29 among the 1969 to 1973 cohorts.
In addition, though, the fertility rates of these cohorts have continually risen for
the ages of over 29. Together, these two effects created a favourable constellation,
which did not, however, continue from the 1974 cohort. Between the 1974 and 1984
cohorts, cumulative fertility up to the age of 29 again dropped steadily. It remains to
be seen how it will develop at an older age since these cohorts have not yet reached
the end of their childbearing phase. Nonetheless, we can derive some indications by
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Fig. 9: Completed as well as cumulative fertility until the age of 29 by female
birth cohorts

Births per woman
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* Estimated figures for the cohorts 1965-1974.

Source: Statistisches Bundesamt 2013, own calculations and design

analysing the postponement and recuperation of births, the so-called P&R process
(Frejka//Calot 2001; Sobotka et al. 2011; Frejka 2012; Pétzsch 2013).

For P&R analysis, we must understand cohort fertility as a process in which the
earlier fertility biography of women significantly influences their future fertility de-
cisions. Every female cohort has its own birth timing resulting from its fertility be-
haviour. For example, if most of the women of a cohort tend to have children in the
younger childbearing phase, the cumulative fertility rises quickly, reaches its peak
relatively soon and then remains almost constant (Fig. 10: 1944 cohort). If instead
the majority of women of a cohort decide to have children in later ages, the cumu-
lative fertility rises more slowly (1962 cohort). Whether the completed fertility re-
mains lower than among the cohorts with a relatively “young” birth timing depends
on whether all births that have been omitted at a young age are, in fact, recuperated
in later ages. In Germany, the shift in timing to a later age has so far resulted in a
trend towards a lower completed fertility (Pétzsch 2013).
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Fig. 10:  Cumulative fertility rate of selected female birth cohorts by age
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Source: Statistisches Bundesamt, Births statistics, own calculations and design

In comparison to the 1944 cohort, the 1962 cohort? gave birth later. The larg-
est difference in cumulative fertility was reached in their late twenties. Although
the distance between the two curves lessened, the extent of recuperation was not
sufficient to compensate for the decrease in fertility at the young age and the CTFR
fell by 0.2. By the age of 28, the women born in 1973 had fewer births (on average)
than the women of the 1962 cohort with a completed fertility of 1.61. Starting at age
29, they have recuperated the “postponed” births. By the age of 40, the distance
between the two curves lessened by three-fourths to 70 births per 1,000 women.
They will probably not be able to completely close this gap at ages of 41 and above
but it will be reduced considerably (cumulated cohort fertility rate at the ages of 41
to 49 is presently approx. 35 births per 1,000 women). The completed fertility rate of
the 1973 cohort will be an estimated 1.57. The even younger 1983 and 1988 cohorts
represent the current trends in cohort fertility rates. It becomes evident that ever
fewer births are taking place during the younger fertile period.

In order to be able to assess effects of the most recent birth postponement on
the completed fertility rate, we attempt to estimate the future recuperation potential

2 The 1962 cohort will be used as reference for further comparison since it is preliminarily the last

completed cohort with a completed number of children of 1.6, for later cohorts the completed
number of children will most likely drop below 1.6.
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using a graph (Fig. 11). For this purpose, we define the 1962 cohort with the CTFR
of 1.61 as reference cohort. For every further cohort we calculate the difference be-
tween the cumulated cohort fertility rates of this cohort and the 1962 cohort (refer-
ence). These differences are negative because the birth rates decrease from cohort
to cohort. They usually intensify up to the age of 29 years, which is the so-called
trough, and then decrease, as shown previously using the example of the 1962 and
1973 cohorts in Figure 10. The phase until reaching the trough corresponds to the
postponement of births; after this trough, the recuperation of births begins. In or-
der to compare the postponement of births with the extent of recuperation, the
age-specific fertility rates per cohort are added in the postponement and in the
recuperation phase, respectively. The postponement phase ranges from 15 to 29
years. Multiple age limits are chosen for the recuperation phase in order to be able
to make assertions even for the relatively young cohorts: from 30 to 35, from 30 to
37 as well as from 30 to 40 years. For these phases we look at the deviations in the
respective cumulative fertility rates of the 1963 to 1984 cohorts in comparison to the
1962 reference cohort (Fig. 11, upper part).

As expected, the deviations in the postponement phase are negative up to the
age of 29 years while they are positive in the recuperation phase because the co-
hort fertility rate of the younger cohorts increases starting at the age of 30. Here,
the developments described above are portrayed in a different way: the decrease
in the cohort fertility at a young fertile age was especially strong among the 1960s
cohorts. In spite of an increasing fertility at the age of 30 and older, it can hardly be
compensated for by the end of the fertile period. Instead, the remaining deviation at
the age of 40 rose until the 1968 cohort, indicating a drop in the completed fertility
(Fig. 11, lower part).

For the 1969 and 1973 cohorts, the graph illustrates the favourable constellation
of the stabilised cumulated fertility of 15 to 29-year-olds on one hand and the in-
creasing recuperations between the ages of 30 and 40 on the other hand (described
above). As a result, the completed fertility will slightly rise. Starting with the 1974
cohort, fertility under the age of 30 dropped steadily, indicating a renewed increase
in childbearing postponement. How would this decrease affect the cohort fertility?

Using Figure 11 (above) we can see the extent of recuperation that would be nec-
essary in specific ages to compensate for the dropping fertility among the younger
fertile age and reach the completed fertility rate of 1.6. This objective would not be
reached until the 1980 cohort if the recuperation trends of the past 16 years were to
continue in a linear way (cf. dashed lines). This scenario does not seem unrealistic at
first glance. But when we look closer, it becomes apparent that this is in fact a major
challenge. On one hand, there are signs that recuperation tends to stagnate until the
age of 35 in the case of Western Germany. The linear trend extrapolation used here
is therefore already an optimistic assumption. On the other hand, such a shift in the
cohort fertility rate to a higher childbearing age would mean that fertility at the ages
of 36 to 40 years would have to increase by 250 percent between the 1962 and 1984
cohorts and recuperation at ages of 36 and older would have to equal that of the
strong fertile period between 30 and 35 years of age.
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Fig. 11:  Absolute changes of the age-specific cumulative cohort fertility rate
(CFR) in the postponement and recuperation phase in comparison to
the cohort of 1962

Births per 1,000 women

500
Recuperation e 400
Sw e 200
200
100
i 0
-100
-200
\’C@ZQ years
~ -300
Postponement \
\ -400

I T I T I T I T I T I T I T I T I T I T I T I '500
1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984

Residual deviance at the age of 40. Estimated figures for the 1974 and later cohorts
with a formal extrapolation of the recuperation trend

1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984

— -100

-133

-200

Note: CFR x to (x+n) years is the total age-specific fertility rate of a cohort in the respec-
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the linear trend.

Source: Statistisches Bundesamt, Births statistics, own calculations and design
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To stabilise the completed fertility rate at the relatively low level of 1.5 to 1.6
births per woman would require that the fertility rate of the late 1970s and 1980s
cohorts rise continuously from the age of 30 onwards. With regard to parity, this
means both more first births at older fertile ages and an even distribution of moth-
ers according to number of children in spite of later family formation. Actually, the
completed fertility rate of 1.6 births per woman is only reached when about 80 per-
cent of the women of one cohort bear an average of two children. In the following,
we will determine the extent to which these conditions can be fulfilled.

4.2 Stability of the fertility rate per woman is fragile

Between the 1930s and 1940s cohorts the average fertility rate per mother dropped
from 2.3 to 2.0 and then stabilised at that level. During the decrease, the percent-
age of mothers with four or more children dropped from 12 percent to 6 percent.
Between the late 1940s and early 1970s cohorts the parity distribution of mothers
exhibited only minor fluctuations. By 2012, 31 percent of the 45 to 49-year-old moth-
ers had one child, 48 percent had two children, 15 percent had three children and
6 percent four or more children. On average, mothers had two children in the course
of their lives (Statistisches Bundesamt 2015c).

However, given the long-term trend towards an older age at first birth the sta-
bility of the mothers’ parity distribution among the younger cohorts is at risk. This
is mainly due to the fact that the share of those mothers who start a family before
their thirtieth birthday is gradually getting smaller. But these were the mothers who
would potentially have had many children: The microcensus survey showed for
the 1960s and 1970s cohorts that on average, the more children a woman has had
during her lifetime, the younger she was at the birth of her first child (Statistisches
Bundesamt 2015: 30). The mothers of only children had their child on average at
the age of 30. The mothers of two children were already three years younger when
they began family formation at the age of 27. On average, mothers under the age
of 25 formed families with three or more children.2 Therefore, a future stable parity
distribution requires that the fertility behaviour at an older fertile age changes by
increasing the percentage of mothers who start a family during their thirties and
then nevertheless have three or more children.

Since the fertile window is limited, the spacing between a mother’s births would
also have to be shorter. This is also confirmed by the results of the microcensus.
The older a mother with at least three children was at the time of the first birth, the
shorter were the intervals between her births. For women who had their first child
at the age of 20, the interval between the first and third child was a little under 10

3 These microcensus results refer to mothers who were between the ages of 35 and 44 at the
time of the microcensus survey in 2012 and who lived in the same household with their children.
Using this method, the average age at first birth may tend to be a bit too high since in some
cases the oldest child may already have moved out of the mother’s household (Source: micro-
census 2012, author’s calculations).
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Fig. 12:  Average spacing between the first and the third birth, according to the
mother’s age at first birth”
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Source: Statistisches Bundesamt, Microcensus 2012 (census adjusted projection), own
calculations and design

years (Fig. 12). Among women who did not have their first child until they reached
the age of 33, this interval was 5 years which is only half as long. On average, 7.4
years passed between the first and third birth.

Since an increasing number of women do not become mothers until their early
thirties and, if they have more than one child, they consequently have shorter birth
intervals, then the median spacing should also tend to be shorter. However, the
analysis of birth intervals to the previous child of a mother at her second, third or
subsequent births so far does not confirm this assumption. The information about
the completed birth order of mothers available since 2009, reveal instead that the
median intervals between births remained unchanged from 2009 until 2014 - in
spite of the continued postponements of family formation. “In 50 percent of cases a
second child is born within 3.3 years after the firstborn. The other 50 percent of sec-
ond born children have a further spacing to their older siblings. The third children
usually follow at an even greater interval after the birth of the second child. Half of
all third births take place within 3.9 years, the other half even later.” (Statistisches
Bundesamt 2014, quotation translated by CPoS). These results also confirm the
findings of the 2012 microcensus, according to which the interval between the first
and third birth is greater than 7 years on average. Consequently, mothers of three or
more children are still largely starting their family early. The percentage of women
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Fig. 13:  Share of births which occurred with a respective spacing to the birth of
the preceding child
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who have their first child relatively late within their fertile period is apparently low
among mothers of three or more children. Therefore the distribution of birth spac-
ing is hardly influenced by shorter intervals between their births.

The development of the intervals between births is an important early indicator
of whether not only the first and second, but also subsequent births are “recuper-
ated.” As Figure 13 shows, the percentage of second or third children born within
2 years after the mother’s previous child remained steady at about 16 percent to
18 percent between 2009 and 2013. About 44 percent of second and approx. 36 per-
cent of third children were born at an interval of under 3 years. It is also worth not-
ing that the percentage of second children born at an interval of 2 to under 3 years
after the firstborn was almost exactly as large as the percentage of second children
born after an interruption of five and more years. Until the third birth the intervals
tended to be even greater: 37 percent of third children in 2013 were at least five
years younger than the previous sibling.

Present fertility behaviour results from a combination of the trend towards late
family formation, large birth intervals as well as the negative correlation between
the time of the first birth and the total number of children. If this constellation does
not change in the near future, it would result in a decrease in the percentage of
mothers with three or more children.

4.3 Trend towards higher childlessness continues
Within the past twenty years, the development of the cohort fertility rates was

greatly influenced by the rise in childlessness — especially in Western Germany
(Statistisches Bundesamt 2013). According to Sobotka’s calculations, the complet-
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ed fertility of the 1965 cohort would be 1.7 births per woman instead of 1.5 if the rate
of childlessness had remained at the level of the 1940 cohort (Sobotka 2011: 273).
Childlessness is also increasing in Eastern Germany, where the share of childless
women was only 11 percent until the 1960s cohorts, just half as high as in Western
Germany.

From the age of 41 years onwards the rate of childlessness is hardly changing.
Although the number of over 40-year-olds who have a second or third child is in-
creasing, it is still very rare for women to have their first child when they are over
40. In 2013, only 3 percent of firstborns were children of women aged between 40
and 49, and only 1 percent from the age of 42 onwards. A comparison of the rate
of childlessness in the respective female cohorts between the 2008 and 2012 mi-
crocensus surveys also only shows marginal changes from the age of 39 years with
the exception, however, of women with university degrees, whose family formation
phase may last longer (Statistisches Bundesamt 2013: 22 and 36).

In the 1971 cohort, who reached the age of 41 in 2012, 22 percent of women
remained childless. The rate of childlessness was therefore 10 percentage points
higher than in the 1940 to 1946 cohorts (12 percent). Between the 1946 and 1971
cohorts, the increase in childlessness was almost linear, with the exception of some
minor fluctuations (Fig. 14).

The extent to which and how long the final level of childlessness will rise in the
future remains to be seen. On one hand, there are positive stimuli, for example
among Western German women with academic degrees. Their final rate of child-
lessness recently stabilised at 29 percent and will probably even drop somewhat
in the coming years (Statistisches Bundesamt 2013: 37; Statistisches Bundesamt
2015a). On the other hand, some findings indicate that the peak of the childless-
ness has not yet been reached. This includes, for instance, the rising percentage of
women with academic degrees who exhibit above average levels of childlessness.
In Eastern Germany as well as among Western German women without higher edu-
cations, childlessness will probably increase in the coming years. This would lead
to a further overall increase of the childlessness level.

Socioeconomic, biomedical and cultural factors also indicate a continuation of
the trend rather than a reversal. With the introduction of parental leave benefits
and the expansion of childcare, family policy measures were taken that might work
against this trend (Bonin et al. 2013), however, they are nowhere near solving the
problem of reconciling work and family life (Bujard/Liick 2015a). For biomedical rea-
sons, continuing to postpone the birth of the first child additionally leads to more
women not being able to realise their desire for at least one child (Beier et al. 2012;
te Velde et al. 2012). At the same time, the latest research on family-related role
models shows that lifelong childlessness has become an appealing way of life and
is “hardly ever perceived as a shortcoming anymore” (Dorbritz/Diabaté 2015: 131,
translated by CPoS).
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Fig. 14:  Share of childless women by the respective birth cohort, aged between
41" and 69 years in 2012 (in %)

1941 1946 1951 1956 1961 1966 1971
* From the age of 41 childlessness rates only marginally change.

Source: Statistisches Bundesamt, Microcensus 2012 (census adjusted projection), own
calculations and design

5 Conclusions and discussion

The comparison of the main indicators revealed that the fertility development after
the 2011 census essentially remained the same. The previous fertility trends are
therefore a reliable starting point for assumptions on future developments of fertil-
ity. These considerations are not only relevant to research; the future annual fertility
rate also has a real effect on the number of births and thus on population develop-
ment. Given a total fertility rate of about 1.4 births per woman, a distinct decline in
the number of births in the near future is predestined on the basis of the present age
structure of the female population (Statistisches Bundesamt 2013: 11-14). From 2017
onwards, the decreasing 1990s and younger cohorts will reach their most fertile age
during the mid-twenties to mid-thirties. The declining number of potential mothers
will probably only partly be compensated by net immigration.? Based on the results

4 In 2013, the difference between the number of 30-year-olds and 10-year-olds was 150,000. With

a positive net migration and a low mortality rate, the number of girls who are 10 years old will
increase over the next 20 years. However, even given the high migration assumption of the 13th
Coordinated Population Projection, they would rise by a maximum of 60,000. Thus the number
of 30-year-old potential mothers in 2033 would still be smaller by 90,000 in comparison to 2013
(Statistisches Bundesamt. 13th coordinated population projection).
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of the 13" Coordinated Population Projection, a relatively steady numbers of births
could only be reached if, in addition to a higher net immigration rate, the annual total
fertility rate would rise to at least 1.6 births per woman (Statistisches Bundesamt
2015a: Variant 6 “Relatively young population”).

For this, the completed fertility would have to rise to at least 1.6 births per wom-
an and then stabilise. The previous projections showed a probable stabilisation of
the cohort total fertility rate among the cohorts of the late 1970s at a level slightly
below 1.6 (Myrskylé et al. 2013; Statistisches Bundesamt 2015a). In order to be able
to assess how probable a further increase in the cohort fertility rate would be, we
studied the trends in the fertility behaviour of the female cohorts. The focus was
on the effects of increasing postponement of the first birth on the total cohort fer-
tility rate. “In the latter part of the 20th century and early in the 215t century, the
most prominent demographic mechanism determining fertility trends has been the
extent to which childbearing postponement has been counterbalanced by birth re-
cuperation.” (Frejka/Sobotka 2008: 30). The experiences in France and Sweden, for
example, revealed that a rising first birth age does not necessarily lead to a decline
in completed fertility. However, in the case of Germany, these developments were
apparently also associated with changing attitudes towards family (Ehmer et al.
2012). While the average age at first birth rose since the cohort of 1947 onwards
(Pétzsch/Sommer 2009), the completed fertility rate per woman dropped from 1.80
(1946 cohort) to 1.57 (1964 cohort). The postponement of entry into parenthood was
accompanied by a rapid rise in childlessness (from 12 percent to 20 percent) as well
as by a decreasing percentage of women with 3 or more children, from 21 percent
to 17 percent (Bujard/Liick 2015b, Table 1).

To prevent the completed fertility rate from falling in spite of childbearing post-
ponement, the decrease in fertility at a younger age would need to be compensated
or overcompensated by the recuperation of births. Using postponement and recu-
peration analysis, we were able to gain insights into the interaction effects of the
age-specific fertility of younger cohorts up to 1984. This allows us to explain the
expected slight recovery of the completed fertility rate among the 1969 to 1973 co-
horts. This recovery is due to a special constellation: the birth rate of these cohorts
stabilised at a younger age below 30 years, while it continually rose from the age
of 30 onwards. In contrast, it becomes apparent that fertility among under-30-year-
olds from the 1974 cohort again drops steadily, which results in another rise in child-
bearing delay.

This fertility decline at a younger age can only be compensated if the recupera-
tion trends of the past 16 years would continue in a linear way. In addition to a
significant rise in births between the ages of 30 and 35, which appears consistent
and realistic, this also means that fertility at the age of 36 and older would need to
increase significantly. From today’s perspective this is a very optimistic assump-
tion. There are still “reserves” in fertility at older childbearing ages. For instance,
the fertility rate of the over 36-year-olds in Germany as a whole is 26 percent lower
than, for example, in Hamburg (Statistisches Bundesamt 2015d) and about 12 per-
cent lower than in Sweden, the country with the oldest average childbearing age in
Europe (Eurostat 2015: http://ec.europa.eu/eurostat/data/database). Furthermore,
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Goldstein et al. point out improved family policy frameworks, greater acceptance of
female employment and the rising family focus of younger birth cohorts as factors
that could result in a reversal of the trend (Go/dstein et al. 2012). Although these fac-
tors apparently have a positive effect on fertility development at older childbearing
ages, at the same time other findings limit the extent of the compensation effects
starting at the age of 36.

In particular, the transition to the first child during the last third of the childbear-
ing period is still rare. According to Beier et al. the ideal time for a first pregnancy is
—from the biological point of view — still between 18 and 30 years of age (Bejer et al.
2012: 303). Afterwards the probability of first pregnancy gradually decreases. It re-
mains to be seen how further medical advances will be reflected in the age-specific
figures concerning first births in the future. With regard to family size, Neyer et al.
reach the following conclusions: “Regarding third births, there is a relatively uni-
form picture: in all the Nordic countries the tendency of mothers with two children
to have a third decreases with increasing age, [...]. [...] the relative risk of a second
birth only drops significantly for mothers from their mid-thirties. For these moth-
ers we can assume that at least some of them did not have another child owing to
decreasing fertility although they still wanted a child” (Neyer et al. 2006; quotation
translated by CPoS). In addition, the results presented show that mothers with sev-
eral children are a special group. It is characteristic for them to have their first child
before their mid-twenties and have relatively large intervals between individual
births. In order for the percentage of mothers with three or more children to remain
stable in the future, these patterns in fertility behaviour would have to change: more
women who first started a family at the age of 30 and older would have to have third
and subsequent children and/or the age at first birth would need to remain stable.
Empirically these changes cannot yet be ascertained.

Increasing childlessness is another obstacle. To achieve and maintain the com-
pleted fertility rate per woman of at least 1.6 — with the average number of children
per mother of 2.0 — the childlessness rate should not exceed 20 percent. In 2012,
the rate of childlessness, however, was already 22 percent and the peak has prob-
ably not yet been reached. Despite some positive stimuli such as a consolidation of
childlessness among highly educated women, there are no indications for a reversal
of the increasing trend.

Allin all, we can say that even the stabilisation of the completed fertility rate on a
relatively low level between 1.5 and 1.6 births per woman requires that the increase
in the fertility of the 1970s and 1980s cohorts over the age of 30 must be sufficiently
strong to compensate for the increasing fertility decline under the age of 30. To
achieve this, the fertility behaviour of women would both have to change in the
transition to the first child and with respect to family size. The positive momentum
in the fertility rate in recent years is insofar consistent and shows that the recupera-
tion process has intensified. An increase and subsequent stabilisation of the total
cohort fertility rate at the level of at least 1.6 births per woman, however, would also
require a stable fertility below the age of 30 and a decline in the childlessness rate.
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