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fertility is potentially unrelated to the size of the increase in fertility at older ages or
the decline in total fertility. We study the fertility of women and their age at
childbirth, with particular attention to their evolution over the last 40 years in
countries across Europe. Comparing these countries, the increase in births after age
30 has occurred relatively independently of the decline at younger ages according
to both period and cohort, and we find no positive relationship between the delay
of first birth and decline in total fertility. On the contrary, an inverse relationship
evidently exists at the country level, as longer delays generally correspond to smaller
declines in total fertility. Context effects largely dominate individual constraints and
play an important role in the occurrence of later births.
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Introduction

Since the mid-1970s, the average maternal age at birth has been rising in most Euro-
pean countries (Frejka & Sobotka, 2008; Mills, Rindfuss, Mcdonald, Velde, & Force,
2011). This general trend is primarily the result of a fertility decline among young
women, which in turn has been induced by the spread of effective contraceptive
methods (Lesthaeghe, 2016; Nathan & Pardo, 2019). The increase in maternal age at
childbirth overall has been interpreted as resulting from first birth “postponement”.
This postponement dynamic, followed by a full or partial catch-up of births within co-
horts, implies that people postpone having children for a given reason (e.g. further
education) while continuing to anticipate becoming parents (Neels & De Watcher,
2010; Sobotka, Zeman, Lesthaeghe, Frejka, & Neels, 2011). Another possible interpret-
ation at the population level is that two distinct phenomena are occurring without ne-
cessarily any empirical or causal relationship between them (Ni Bhrolchdin &
Toulemon, 2005), namely that fertility is decreasing at young ages while independently
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increasing at older ages. In such cases, each woman has her own particular reasons for
not having children when young and for whether or not to become a mother when
older.

An abundance of individual and contextual factors affects fertility (Balbo, Billari, &
Mills, 2013), each of them having potentially distinct interactions at young and older
ages. The fertility decline at young ages—say before age 30—has been described as a re-
sult of various upheavals since the 1970s: delayed completion of education (Neels, Mur-
phy, Ni Bhrolchdin, & Beaujouan, 2017; Ni Bhrolchdin & Beaujouan, 2012), the rise of
effective contraceptive methods and the legalized option of aborting an unplanned
pregnancy (Bajos, Prioux, & Moreau, 2013; Goldin & Katz, 2002; Toulemon & Leridon,
1992), willingness to live in a couple before considering parenthood (Mazuy, 2006), and
difficulties in entering the labour market or choosing to invest in one’s professional car-
eer before having children (Kreyenfeld, Andersson, & Pailhé, 2012).

The increase in fertility at older ages may be a response to some of these factors. For in-
stance, the general increase in age at the end of studies automatically resulted in post-
poned first births (Ni Bhrolchdin & Beaujouan, 2012). In addition, the increase in births
beyond age 30 may be linked to other individual and contextual factors (Neels, Theu-
nynck, & Wood, 2012; Sinchez-Barricarte & Ferndndez-Carro, 2007). For example, indi-
vidual couple trajectories have changed significantly in recent decades as first unions
occur later and re-partnering occurs following relationship breakdowns (with or without
children), by which an increasing proportion of newly formed couples may wish to have a
child at older ages (Beaujouan, 2011; Thomson, Lappegérd, Carlson, Evans, & Gray, 2014;
Thomson, Winkler-Dworak, Spielauer, & Prskawetz, 2012; Van Bavel, Jansen, & Wijck-
mans, 2012). A set of conditions conducive to later fertility has been created by general
improvements in health (Vallin & Meslé, 2004), progress in pregnancy monitoring, and
the reduced risks of childbirth (Kotelchuck, 2007; Prioux, 2004). Finally, effective ways of
reconciling family and professional life directly promote the fertility of couples already
pursuing careers (Thévenon & Gauthier, 2011), specifically in the form of reduced-cost
childcare being widely available, family allowances, other compensation for lost income,
enhanced job security, and flexible work arrangements.

The above factors clearly indicate not only that context is a central element of fertility
trends, but also that shifts at young and older ages can occur quite independently of
each other. Furthermore, the reasons for fertility variations across countries are not all
known in the literature, which nevertheless cites the roles of norms, social pressure,
and individual values even though these are difficult to demonstrate (Arpino, Esping-
andersen, & Pessin, 2015; Lesthaeghe, 2010; Liefbroer & Billari, 2010). Yet, some factors
have been more firmly established (Balbo et al., 2013); for example, international differ-
ences in the timing of first births can be partly attributed to differences in age at com-
pletion of education and entry into the labour market (Nicoletti & Tanturri, 2008).
Various family policies also seem to favour births under certain conditions (Luci-Greu-
lich & Thévenon, 2013), and cyclical economic conditions can slow or accelerate births
(Neels et al., 2012; Sobotka, Skirbekk, & Philipov, 2011). Stated briefly, a wide variety of
cultural and economic contexts can be found among European countries, where states
do not always play the same role (Esping-Andersen, 2009; Gauthier, 2002). It can there-
fore be expected that fertility trends will differ from one country to another and that
variations between countries may not be similar for older and younger ages.
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Due to the widespread fertility decline at young ages, Europe as a whole experienced
a simultaneous increase in mean age at birth and decline in total fertility rate (TFR). At
the individual level, fertility decline at young ages is often described as postponement
and an increase at older ages as recuperation. We could thus expect that a larger fertil-
ity decline at young ages leads to a larger increase at older ages. However, births com-
pete with other activities and preferences as individual trajectories progress (Philipov,
2009; Rybinska, Tocchioni, Matysiak, Vignoli, & Mynarska, 2012; Testa & Rampazzo,
2018). Thus, as the delay in first birth becomes longer, the likelihood of childlessness
becomes greater and the number of children at older ages is likely to become smaller
(Beaujouan, Reimondos, Gray, Evans, & Sobotka, 2019; Castro, 2014; Habbema, Eijke-
mans, Leridon, & te Velde, 2015; Tomkinson, 2019). te Velde, Habbema, Leridon, and
Eijkemans (2012) show that delayed births cause a slightly reduced TFR, with variations
according to country. Such circumstances inform our first hypothesis, which is that re-
cuperation will be only partial, thus leading to a decrease in fertility rates as mean age
at first birth increases, when taking both period and cohort perspectives (Lesthaeghe,
2016).

As presented above, a strong relationship exists at the individual level between age at
first birth and the final number of children. Yet, while this relationship is valid for indi-
viduals, it does not necessarily persist at the population scale, such as when comparing
countries (Billari, Manfredi, & Valentini, 2000). Thus, we argue that—for social, norma-
tive, economic, and policy reasons—no relationship exists between the increase at old
ages and the decline at young ages when comparing countries. This leads to our second
hypothesis that neither the decrease in fertility rates nor the increase in fertility at older
ages is positively related to the magnitude of postponement across countries. What is
more, greater flexibility in childbearing schedules may correspond to having more chil-
dren at older ages, irrespective of the fertility decline at young ages, thereby resulting in
a positive relationship between the increases in mean age and fertility rates when com-
paring countries. According to this hypothesis, the relationship observed at the individ-
ual level becomes irrelevant in a cross-country perspective when analysing fertility

trends across European countries.

Data and methods

We use primarily aggregate fertility data from European countries disseminated by
Eurostat’s database' and the Human Fertility Database (Max Plank Institute for Demo-
graphic Research and Vienna Institute of Demography) (Jasilioniene et al., 2007). Wher-
ever this aggregate European data is insufficient, we use country-specific data provided
directly from national institutes.

Aside from the standard fertility indicators of TFR and mean age at birth® that
contextualize our study, we use age-specific fertility rates (ASFRs) to better detail the
effects of delayed births on fertility in recent decades. Specifically, we detail fertility at
ages 15-29 and 30—-49 by measuring the sum of the ASFRs in these age groups and the

"https://ec.europa.eu/eurostat/data/database

*The TER is calculated by summing single-year age-specific fertility rates in a given period. It summarizes the
final lifetime average number of children born to a fictitious cohort of women spending their reproductive
lives in this given period and having, at each age, the fertility of women of that age during the considered
period. Mean age at birth is also calculated based on age-specific fertility rates for each year.


https://ec.europa.eu/eurostat/data/database

Beaujouan and Toulemon Genus (2021) 77:2 Page 4 of 15

partial TERs at ages below and above 30. We also compare changes in the timing of
fertility and changes in fertility rates between birth cohorts, with a focus on average age
at the birth of the first child and average number of children within cohorts. We detail
country- and cohort-variation in the link between cohort mean age at first birth, the
proportion of women remaining childless, and the average number of children per
mother.

Various ways to delay births in Europe

In France, 1976 was notable for being the year when TER stabilized after a 10-year de-
cline due to the baby boom having ended (Toulemon & Mazuy, 2001). Since then, TFR
has remained more or less stable at around 1.9 children per woman, while the average
maternal age at birth has increased rapidly (Mazuy, Barbieri, Breton, & D’Albis, 2015,
table A.4) as a 4-year increase in mean age at birth has occurred over the past four de-
cades (Fig. 1). Beginning with the 1977 minimum of 26.5 years, the mean age in France
rose very quickly to 29.1 years in 1996 (an increase of 2.6 years in less than 20 years),
then reached 30.6 years in 2016 at a slower rate (1.4 years in 20 years). This increase
forms part of a general trend of delayed demographic events, particularly the delay of
death. Women'’s life expectancy at birth increased by 8 years over this same 40-year
period, from 77.2 to 85.3 years (Insee, 2019); because infant mortality was already low
in 1976, most of these years were gained in adulthood as life expectancy at 15 years in-
creased by 7.3 years. This life expectancy increase may therefore induce and even ex-
plain the delay in certain stages of adult life: a later death not only implies living more
years into old age, but also more years as an adult, which may particularly explain the
current delayed transition of young people to adulthood (Billari & Liefbroer, 2010).
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Fig. 1 Mean age at birth in four European countries since 1970. Source:
Eurostat (https://ec.europa.eu/eurostat/fr/data/database)
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Figure 1 also shows the average maternal age at childbirth in three European coun-
tries (Austria, Italy, and the UK) that are comparable to France in terms of mortality
and economic development. By the 1970s, in Italy, this age was already slightly higher
than in other countries and continued to increase in parallel with France until the end
of the 1990s, when the increase slowed down slightly in Italy and more strongly in
France. Conversely, the increase in mean age at birth occurred more slowly and later in
Austria and the UK than in France—although, just as in 1977, all three countries con-
verge to similar mean ages (around 30.6 years) in 2017 while births continue to take
place later in Italy.

The increase in mean age at birth after the baby boom is accompanied by a relatively
stable TFR in all four countries. The decline related to the end of the baby boom ends
in the mid-1970s for the UK and France, then later in the mid-1980s for Italy and
Austria. Between 1987 and 2017, the mean age increases dramatically (between 2.8 and
3.8 years, around 2 months per year), while the overall changes in the TFR constitute
less than 0.1 children per woman. The TFR remains nearly constant at a lower level in
Italy and Austria (1.3 and 1.5 children per woman, respectively) than in the UK and
France (1.7 and 1.9, respectively) (Fig. 2). The slight decrease observed between 1977
and 1997 is offset by the increase that follows until the end of the 2000s. The 2008 cri-
sis led to a further decline in most countries (Matysiak, Sobotka, & Vignoli, 2018;
Sobotka, Skirbekk, & Philipov, 2011), with Austria being the exception thanks to their
proactive policy for increasing the number of early childcare facilities (Sobotka, 2016).

While the variations in general indicators have remained close over the past 40 years
in these four countries, a detailed examination of fertility rates by age shows different
trends (Fig. 3). Looking at the ages at which high fertility rates (more than seven chil-
dren per year per hundred women) are observed in France, these ranged from 19 to 31
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Fig. 2 Total fertility rate (TFR) in four European countries since 1970. Source:
Eurostat (https://ec.europa.eu/eurostat/fr/data/database)
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Fig. 3 Age-specific fertility rates in four European countries, 1976, 1996, and 2016. Source:
Eurostat (https://ec.europa.eu/eurostat/fr/data/database)

years in 1976, then 23 to 34 in 1996. There, the evolution of these rates appears to be a
simple matter of translating births to older ages, but the significant decrease at young
ages is only partially offset by the increase at older ages (the curve no longer spreads as
much into older ages). In the following decades, the gap grows smaller and the decline
at younger ages stops—notably, at the same time as the increase in average age of end-
ing studies—while the rise at older ages continues almost as strongly as in the previous
decades (fertility is higher than seven children per hundred women at ages 24 to 36 in
2016). One could say that the delay is partially compensated for from 1976 to 1996 and
even more so from 1996 to 2016. Fertility at modal age (the age at which it is highest)
remains stable: 14% of women aged 24 gave birth in the year 1976, aged 28 in 1996,
and 30 in 2016.

While the other three countries still shift towards older ages, they also reflect their
own specificities when compared to France. The decline at young ages in Italy is not
accompanied by any increase after age 30 between 1976 and 1996, and the TFR de-
creases significantly (from 1.9 to 1.2 children per woman during this period). The in-
crease after age 30 begins in the following period, but the TFR remains at a low level
(1.3). The trends in Austria and the UK are closer to those observed in France, al-
though the decline at young ages is more regular and pronounced in Austria while its
increase at older ages is lower. Modal fertility in Austria has not exceeded 11% in re-
cent years. In the UK, the decline before age 20 has been very slow, with teenage preg-
nancies remaining frequent in the 1980s and 1990s, despite a decline before and
increase after age 30. Furthermore, teenage fertility in the UK fell dramatically in the
2000s, and the trend towards later childbearing is more regular across ages as they re-

main more dispersed than in the other countries.
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This overview of four countries shows that while the average age at childbearing is in-
creasing in all countries, trends and fertility rates appear to vary greatly. We thus ex-
plore our hypotheses for other European countries, starting with the relationship
between the decline in fertility rates at younger ages and the increase at older ages.
Data for recent years are available for a large number of countries, thus enabling a
comparison of changes in partial fertility rates by summing age-specific rates from, on
the one hand, ages 15 to 29 and, on the other, above age 30. Figure 4 compares fertility
trends before and after age 30 in a large number of European countries for the years
1996 to 2016.

In all the countries observed here, fertility declines before and increases after age 30
over the period 1996-2016. However, the increase is more pronounced in countries
with a more moderate decline rather than in countries where it is greatest and which
therefore have the most catching up to do. This comparison could be refined by con-
sidering that the fertility decline at young ages did not begin concurrently in all coun-
tries, but it already confirms our second hypothesis for the 20-year period of 1996—
2016, namely that while the underlying reasons for delaying and catching up may be
meaningful at the individual level, they do not account for the variability of develop-
ments in various countries.

In addition, if a generation of women falls behind at earlier ages, they only catch up
with a certain lag. A weak albeit positive relationship exists between the 1996-2006 de-
cline before age 30 and the 20062016 increase after age 30 (results not shown), but a
counterfactual test using a negative lag shows very similar results for this decline and
increase, because the European countries in our study are not homogenous. Thus, the
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decline at younger ages occurs simultaneously with the increase at older ages over the
period 1996-2016, but lagged period changes are not convincingly related.

Delay and catch-up: a pattern that does not exist in cohorts

To determine whether the delay and catch-up pattern exists at the aggregate level, we
analyse fertility over cohorts of women identified by year of birth in European coun-
tries. Figure 5 compares the average age at first birth and the average number of live
births to women born in 1952, 1962, and 1972. These birth cohorts are, respectively,
65, 55, and 45 years old in 2017; all turned 20 between 1972 and 1992; and they gave
birth to their children after the baby boom years. In all cohorts, the average number of
children is not systematically lower among countries with higher mean age at first
birth, nor is the decrease in mean fertility from one cohort to the next always stronger
where the increase in age is larger. Thus, unlike at the individual level, no relationship
is observed when comparing countries.

Breaking these trends down further, we identify three groups of countries according
to decrease in number of children born per woman and delay in childbearing. Italy and
Spain are characterized by a sharp increase in the mean age at first birth and a sharp
decline in completed fertility, by which the highly significant fertility decline at younger
ages is not offset by an increase at older ages (see Fig. 9). A similar trend occurs in
Poland and, to a lesser extent, in Hungary and Austria. This group constitutes a small

2.4

Lo
w

o
[N

Line
N

N

Denmark
Slovakia

=
0

Netherlands

Average number of children
=
(=}

1.7
Lithuania  Poland
16 Belarus
Russia
1.5
Ukraine
14 Spain
21 22 23 24 25 26 27 28 29 30

Age at birth of the first child

Fig. 5 Average maternal age at first birth and average number of children among women born in 1952,
1962, and 1972, various European countries. Source: Human Fertility Database, the UK's Office for National
Statistics (ONS), and ltaly’s Istat. Mean age at first birth for Austria (1952 and 1962 cohort) and Spain (1952
cohort) is extrapolated from the median values calculated in Mamolo (2006) and Martin-Garcia and Baizan
(2006). The mean age at first birth (in years) is shown on the x-axis and completed fertility (number of
children per woman) on the y-axis. For each country, the line connects the cohorts for 1952 (no point),
1962 (small point), and 1972 (large point), when data are available. Using Ukraine as an example, the
average maternal age at first birth dropped from 23 (1952 cohort) to 22.5 (1962 cohort) to 22.4 years (1972
cohort), while the average number of children for those cohorts decreased, respectively, from 1.9 to 1.8 to
1.5 children per woman




Beaujouan and Toulemon Genus

(2021) 77:2

minority, while most other countries are divided into the second and third opposing

groups. The second concerns Northern and Western Europe (France, UK, the

Netherlands, Norway, Sweden, Denmark, and Finland), where the average number of

children per woman either remains at a high level or decreases slightly, while first

births are greatly delayed. The third group consists of the remaining Central and East-

ern European countries, where the average age at first birth increases slightly or even

decreases slightly, while the final number of children falls sharply and reaches levels

lower than in Northern or Western Europe.

The contrast between the three groups becomes clearer when we no longer represent

the rates and mean ages but their variations for the different countries (Fig. 6). Between

the 1952 and 1972 birth cohorts in all countries, the mean age at first birth increased

and the mean total number of children decreased, although exceptions take place in

some Eastern European countries (Lithuania, Russia, Belarus, and Ukraine, where aver-

age first births occur earlier in recent cohorts) and in Denmark (where fertility in-

creased). However, observing both trends together for different countries reveals no

dose—response relationship (the longer the delay, the greater the decline). On the con-

trary, and with the exception of Italy and Spain, a positive relationship clearly exists be-

tween changes in maternal age at first birth and in average number of children, as

countries with the greatest delays are those with more limited declines.

The mean number of children per woman is the product of two factors: the propor-

tion of women becoming mothers multiplied by the average number of children among

mothers. Each factor may be related to age at first birth. If, for example, couples wait

longer before deciding to have a child, this can result in both a delay in childbearing

and an increase in the proportion of women remaining involuntarily childless (and

therefore a decrease in the proportion of women becoming mothers).
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In a cross-sectional perspective, each birth cohort exhibits a strong negative correl-
ation between maternal age at first birth and the proportion of women becoming
mothers: women in Central and Eastern European countries become mothers early and
few remain childless, while first births in Northern and Western European countries
occur both later and less frequently (Sobotka, 2003, 2017). Moreover, having a first
child later gives mothers less time to have several children; however, the opposite rela-
tionship is observed when comparing countries, as many women in Central and Eastern
Europe become mothers but mothers have fewer children on average (Zeman, Beau-
jouan, Brzozowska, & Sobotka, 2017).

Regarding the evolution from one cohort to the next, the variation in the proportion
of women becoming mothers between the 1952 and 1972 cohorts is very similar in the
different European countries, meaning specifically that the variation has no relationship
with the increase in mean age (Fig. 7). One may reasonably hypothesize that the bio-
logical constraint has been slightly reduced thanks to the use of medically assisted
reproduction (Leridon, 2004), while the proportion of voluntarily childless women (and
couples) has increased (te Velde et al., 2012).

The relationship between later first births and change in average mother’s completed
fertility is much more pronounced: the average number of children per mother has
remained constant in countries where the age at first birth has increased, while the
number of higher-order births has decreased in countries where first births continue to
occur early (Fig. 8). Therefore, the general changes across Europe do not at all reflect
any individual risk of having fewer children among women with a late first birth.

Cohort fertility trends reflect the absence of a relationship between the decline before
and increase after age 30 (Fig. 9), which has already been observed for the years 1996
and 2016. The fertility decline before age 30 is a widespread phenomenon, while the in-
crease over age 30 occurs in Western and Northern European countries but not in
those of Central and Eastern Europe. All in all, no overall relationship exists between
these two developments.

Discussion and conclusion

Fertility developments over the past 20 years show that the massive and highly wide-
spread phenomenon of delaying first births has had very diverse consequences for fer-
tility rates. From an individual perspective, people can now have children at older ages
after not having them when they were young. However, delaying births can also lead to
pursuing other life projects and alternatives to parenthood, thus increasing the likeli-
hood of renouncing or having difficulty in having children later. In most of the coun-
tries we observed, the decrease in fertility before age 30 between the 1952 and 1972
birth cohorts was accompanied by an increase in fertility after age 30 between these
two cohorts. However, in a few Eastern European countries, the fertility at older ages
decreased even further. At the country level, women tend to catch up, although varia-
tions exist between countries.

A comparison of countries challenges the “delay-lack of catch up” perspective based
on individual-level analyses, as those countries where we observe more postponement
rarely experience the greatest drop in total fertility rate. On the contrary, many of the
countries with a large decline in early childbearing see the greatest increase in the num-
ber of live births at later ages. Thus, fertility trends after age 30 apparently respond to
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completely different rationales in very dissimilar country contexts. We will attempt to
offer some explanation for this.

Let us first turn to the contraceptive confidence hypothesis of Ni Bhrolchdin (1988),
who assumes reverse causality at the individual level. This author speculates that be-
cause efficient contraception made it possible to avoid having too many children, some
young European couples in the 1970s chose to have their first child at young ages due
to their feeling confident that they would not have more than they wished. This served
to explain the positive relationship between fertility at young ages and the availability
of contraception. Similarly, we might assume that anticipating a good work-life balance
could lead couples to delay the birth of their first child in anticipation of securing a bet-
ter and more stable professional position, thus allowing them to take advantage of the
inherent benefits that such a position offers to said work-life balance. This was also a
reason why some young couples favoured alternatives to having children in the first
years of their unions, thus leading to older average ages at first birth.

In countries such as France and the Nordic countries, where childbearing conditions
are good and highly compatible with work, women may thus more often postpone
childbearing and actually give birth at later ages with the knowledge that having chil-
dren will likely be easy. This could explain our observations there of greater delay yet
constant total fertility over time. Some countries like Italy and Spain experienced post-
ponement in family formation primarily because of adverse economic circumstances in
an insufficient welfare state, a situation in which the increase in age at first birth corre-
sponds to having fewer children (Billari et al., 2000). Finally, in Eastern European coun-
tries where fertility continued to occur rather early in the period under study, fertility
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rates were also lower. This can be due to a combination of individuals feeling a need to
comply with strong parenthood norms while work and parenthood remain relatively in-
compatible, thus compelling people to have some children early but fewer overall.

Generally speaking, the increase in women engaged in professional activities imposes
challenges to reconciling work and family life, which is becoming imperative for women
who may be in an advanced stage of their careers after age 30 and lies at the heart of
fertility trends (Matysiak et al., 2018). In countries where such reconciliation is the
most difficult, fewer women are active in the labour force and fewer children are born,
as a choice must be made between working and raising young children. On the other
hand, countries with less difficult reconciliation have more active mothers who also
have more children (Méda & Pailhé, 2008; Pailhé, Rossier, & Toulemon, 2008; Théve-
non & Gauthier, 2011).

The high-fertility countries in our study (nearly two children per woman on average)
have a high female labour force participation rate, but they also have more diverse fam-
ily situations as well as more numerous and fluid family transitions, all of which take
the forms of late marriages, unmarried couples, children born outside of marriage,
marital breakdown, re-partnering, and the recognition of same-sex couples (Sobotka &
Toulemon, 2008). Giving one example, the break-up of a union leads to a decrease in
fertility at any age, while re-partnering can lead to an increase in fertility, especially at
older ages. At the country level, these contextual effects therefore seem to largely dom-
inate individual and most notably biological constraints. Thus, for the time being, the
fertility trends in various countries are the result of modalities that make it possible to
have children in later adulthood, and they do not occur because of declining fertility at
young ages or as a direct result of biological constraints on reproduction. This also sug-
gests that the context of childbearing at older ages will be an important driver of future
fertility.
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