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Abstract

Following the onset of the COVID-19 pandemic, many countries faced short-term
fertility declines in 2020-2021, a development which did not materialize in the
majority of German-speaking and Nordic countries. However, more recent birth
statistics show a steep fertility decline in 2022. We aim to provide empirical evi-
dence on the unexpected birth decline in 2022 in Germany and Sweden. We rely on
monthly birth statistics and present seasonally adjusted monthly Total Fertility Rates
(TFR) for Germany and Sweden. We relate the nine-month lagged fertility rates to
contextual developments regarding COVID-19. The seasonally adjusted monthly
TFR of Germany dropped from 1.5-1.6 in 2021 to 1.4 in early 2022 and again in
autumn 2022, a decline of about 10% in several months. In Sweden, the correspond-
ing TFR dropped from about 1.7 in 2021 to 1.5-1.6 in 2022, a decline of almost
10%. There is no association of the fertility trends with changes in unemployment,
infection rates, or COVID-19 deaths, but a strong association with the onset of vac-
cination programmes and the weakening of pandemic-related restrictions. The fertil-
ity decline in 2022 in Germany and Sweden is remarkable. Common explanations of
fertility change during the pandemic do not apply. The association between the onset
of mass vaccinations and subsequent fertility decline indicates that women adjusted
their behaviour to get vaccinated before becoming pregnant. Fertility decreased as
societies were opening up with more normalized life conditions. We provide novel
information on fertility declines and the COVID-19-fertility nexus during and in the
immediate aftermath of the pandemic.

Keywords Fertility - Birth decline - COVID-19 - Economic uncertainty -
Vaccination - Oxford Stringency Index - Fertility plans
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1 Introduction

With the onset of the COVID-19 pandemic, many scholars expected the pan-
demic to have a negative impact on fertility developments (Aassve et al., 2020;
Berrington et al., 2022a). Two main mechanisms were assumed to be at play: the
impact of the health crisis and the impact of pandemic-induced economic uncer-
tainties on fertility plans. Current knowledge on the influence of the COVID-
19 pandemic on fertility patterns is mixed and findings vary between countries
and the timing of infection waves, shutdown policies, and pre-existing fertility
changes. For many high-income countries, monthly birth counts declined between
November 2020 and January 2021, i.e. nine months after the onset of the pan-
demic during March—-May 2020. The declines were particularly strong in south-
ern Europe (Aassve et al., 2021; Sobotka et al., 2021, 2023) and occurred with
considerable within-country heterogeneity (Arpino, Luppi, & Rosina, 2021). In
Spain, the monthly Total Fertility Rate (TFR) declined with some 20% to a level
below 1.0 in December 2022 (Cozzani et al., 2022), the sharpest drop observed
in Europe (Sobotka et al., 2021, 2023). Fertility declines during the transition
from 2020 to 2021 were also observed for Japan (Ghaznavi et al., 2022), the USA
(Gromski et al., 2020; Hamilton, Martin, & Osterman, 2021), and the UK (Ber-
rington et al., 2022b).

However, in Nordic and some German-speaking countries the fertility patterns
were somewhat different. In Sweden (Neyer et al., 2022), Norway (Lappegard
et al., 2022), Finland (Nisén et al., 2022), and Germany (P6tzsch, 2021), there
was no visible fertility decline in late 2020 or early 2021. In contrast, these coun-
tries even experienced minor increases in their monthly fertility rates in early
2021 as well as during the autumn of the same year. Explanations to the positive
fertility trends during the course of the COVID-19 pandemic range from the less
severe mortality impacts than in many other contexts to the buffering role of pro-
tective social policies and swiftly introduced economic-support programmes dur-
ing the early phases of the pandemic. Analyses based on 17 European countries
reveal that the role of perceived uncertainty regarding job markets and house-
hold finances reduced fertility in other contexts at the very onset of the pandemic
(Tavares, Azevedo, & Arpino, 2022).

However, in the final stage of the pandemic, monthly fertility data from
Sweden and Germany show a strong fertility decline in early 2022, with about
10-15% less births, respectively, than what was observed during the same period
the previous year. This poses questions on the role of previously suggested mech-
anisms for pandemic-related fertility change, such as the role of health-related or
economic-centred factors in recent fertility change. It also brings factors related
to the perceived cessation of the pandemic to our attention, as reflected in the
onset of broad-based vaccination programmes directed at the population at repro-
ductive and economically active ages. The first vaccines were made available
already at the very end of 2020 and were initially aimed at specific groups of
employees in the healthcare system, at older people, and those with an underly-
ing health condition. The vaccination programmes were later expanded to cover
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the general population and in most European countries vaccination intensities
reached its peak during the spring and summer of 2021 (Antonini et al., 2022). If
there is an impact of these interventions on childbearing behaviour, it should be
observed from the turn of 2021-2022 and onwards.

The current study aims to describe the fertility-trend change that occurred in
Germany and Sweden during early 2022 by presenting statistics on monthly live
births and seasonally adjusted monthly TFR prior to and during the course of the
pandemic. Further, we compare our monthly fertility indicators with contextually
relevant developments for a few pandemic-related factors, including the onset of
broad-based vaccination programmes in the two countries we study. We expect our
contribution to be helpful for future research when developing new hypotheses on
the different factors that may contribute to family-related change as societies exit
from their pandemic-driven circumstances.

2 Four Relevant Influences of the COVID-19 Pandemic
on Childbearing Behaviour

The most obvious influence of the COVID-19 pandemic on fertility trends is through
different factors that relate to the health crisis as such. For example, evidence from
previous global pandemics indicates that fertility declined after the HIN1 “Spanish
Flu” of 1918-19 in Britain (Reid, 2005), Japan (Chandra & Yu, 2015), and the USA
(Chandra et al., 2018). The fertility decline in US cities was about 20% nine months
after the peak of that pandemic but recovered where public health interventions
were implemented (Wagner et al., 2020). However, these historical experiences can-
not be transferred directly to the contemporary situation as healthcare and economic
welfare systems are now much more developed than a century ago. Also, the Span-
ish Flu mainly had an impact on persons at childbearing and economically active
ages (Reid, 2005) while COVID-19 mortality and morbidity have had the strongest
impact on people at more advanced ages (Bonanad et al., 2020; Kolk et al., 2022).
However, the healthcare system was partly overstrained also during the COVID-19
pandemic, resulting in reduced support in patient fertility care for assisted reproduc-
tive procedures and for birth clinics in general (DSouza et al., 2022).

The impact of economic crises as triggered by the global pandemic, and the
perception of economic uncertainty during the course of the pandemic, is another
mechanism that could relate to reduced fertility intentions and childbearing behav-
iour. A negative relation between employment instability, aggregate unemployment,
and fertility is well known (Adsera, 2011; Albeitawi et al., 2022). The Great Reces-
sion in Europe during 2007-2008 was negatively related to subsequent fertility
trends, however, with considerable differences by age, birth parity, and regions in
Europe (Goldstein et al., 2013). Higher levels of unemployment at the regional level
seem to be negatively related to fertility trends (Matysiak et al., 2021) and cohort
fertility (Bujard & Scheller, 2017). However, subjective indicators such as individu-
als’ perceptions of economic uncertainty may often matter more for couples’ fertil-
ity decisions than their actual economic situation (Comolli et al., 2021; Kreyenfeld,
2016; Vignoli et al., 2020).
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While the health crisis and different aspects of pandemic-induced economic
uncertainty are expected to bring negative influences on fertility, there could also
be a positive influence from the life circumstances during the pandemic that could
be labelled a cocooning effect. There was huge heterogeneity in families’ experi-
ences and life circumstances while social distancing policies and other interventions
were in effect in people’s lives during the pandemic, but sometimes these may have
led to a more family-oriented life situation (Ahmed et al., 2020). Increased time by
parents to care for their children and, in the case of Germany, for home-schooling
were often challenging but sometimes also provided opportunities for more value-
based behaviour (Szabo et al., 2020). Partners may have had more time to talk about
their fertility plans and perhaps more opportunity for sexual intercourse (Berrington
et al., 2022b). An increased attention to the value of children (Hoffman & Hoffman,
1973) and more time for couple interaction may for some have resulted in stronger
childbearing intentions.

The mechanisms behind the onset of large-scale vaccination programmes on fer-
tility have not yet been analysed. These programmes mark the ending of the per-
vasiveness of the global pandemic on people’s lives and the life situation that had
prevailed during the pandemic. They signalled a return to the less family- and home-
centred life situation that prevailed before the onset of the pandemic. Another factor
could be that any perceived fear that the COVID-19 vaccine had a negative impact
on women and men’s fecundity, which in some cases was labelled a “major cause
of vaccine hesitancy” (Diaz et al., 2022), affected childbearing considerations. Fur-
ther, the official recommendation to get vaccinated during pregnancy was initially
hesitant but later changed during the course of vaccination programmes. Also, the
vaccination uptake for pregnant women was lower than for the general population
(Januszek et al., 2021). In some cases, unvaccinated women could have postponed
their fertility plans to the time after having got vaccinated. We expect different
mechanisms to be at play in different phases of the pandemic, which can be labelled
as the quarantine phase, and the early and large-scale immunization phases. The
WHO declared the end of Covid-19 as a global health emergency in May 2023, and
we consider the phase where most people have become immunized as the aftermath
of the pandemic.

3 Data and Methods

Monthly data on live births in Germany during 2000-2021 were drawn from the
German birth register (Statistisches Bundesamt, 2023c). For 2022 and January
2023, we use preliminary data on live births, by birth month, which differ somewhat
from statistically recorded notifications of births (Statistisches Bundesamt, 2023b).
We estimated monthly Total Fertility Rates (TFR) based on annual TFRs, monthly
fertility data, and monthly female population exposures (Jdanov et al., 2022). The
estimation method is based on the calculation of the General Fertility Rate (GFR),
based on the linear interpolation of female population aged 15-44, and the annual
relation between the GFR and TFR. The monthly GFR is estimated as follows:
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my
OFRns = 55, (15.40) M

The GFR displays monthly (or yearly) birth rates as the fraction between live
births (B) and the female population (FP) in reproductive age (15-44) in a specific
period. Data of monthly live births are available from the German birth register
(Statistisches Bundesamt, 2023c); data on the female population aged 15-44 is cal-
culated by linear interpolation of yearly data for December 31st each year from Ger-
man population statistics (Statistisches Bundesamt, 2023a). Since the age structure
of the female population aged 15-44 is relatively stable over the course of a year, we
assume that the relation between the GFR and the TFR is stable, too. Therefore, we
calculate the annual relation between the two measures (r) as follows:

TFR

—_— y

Ty GFRy 2

We calculate monthly r’s by interpolation between the annual r values and
monthly TFRs as follows:

TFR,, = GFR,, * r,, 3)

Since monthly changes in the population exposure are rather small and estima-
tions for monthly TFRs are strongly influenced by seasonal patterns of fertility fluc-
tuation, we adjusted for seasonal effects by calculating a seasonal adjustment factor
based on the average seasonal patterns between 2000 and 2020:

_ meanTFR,,2000 — 2020
*m = (meanTFR,2000 — 2020)/12 @

The seasonal adjustment factor s is calculated by the relation between the mean
of the TFR for a specific month for the years 2000-2020 and the mean of all months
in the same period.

TFR

N

m

TFR’ = 3)

The seasonal adjusted TFR for a specific month (TFR? ) is calculated by the frac-
tion between the monthly TFR and its seasonal adjustment factor.

Swedish data on live births and women at reproductive ages stem from the coun-
try’s population register and are available at Statistics Sweden (Statistics Sweden,
2023). The data are updated on a monthly basis and provided for women in Sweden
and births by age of mother by the accuracy of single-year age groups. Statistics
Sweden also produces time series of monthly TFRs, including seasonally adjusted
series of such fertility rates. The TFRs are calculated by means of conventional sum-
maries of the age-specific fertility rates for each month under observation. Statistics
Sweden’s seasonality weights are updated on a regular basis as seasonality patterns
in Sweden have changed somewhat during recent decades (Dahlberg & Andersson,
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2018). They are currently based on a rolling average of the last five years of monthly
seasonality observations (Lundkvist, 2023).

In our presentation, we also relate the developments in birth statistics with
monthly data on a few relevant contextual indicators which we observe nine months
before the childbirths we cover. With regard to the health crisis, we consider the
number of COVID-19 related deaths and the seven-day infection incidence in Swe-
den and Germany (Robert-Koch-Institute, 2022a, 2023). Regarding economic fac-
tors, we consider the monthly unemployment rates in Germany and Sweden (Statis-
tics Sweden, 2022) and, for Germany, the number of employees taking short-work
social-security benefits (“Kurzarbeit”). The latter programme helped employees not
become unemployed and can be seen as an indicator of the degree of job insecurity
during the course of the pandemic (Bundesagentur fiir Arbeit, 2022, 2023). As a
third contextual factor, we consider the vaccination programmes and its interven-
tions with a first, second, and third vaccination event in Germany (Robert-Koch-
Institute, 2022b, 2023) and a first and second vaccination event in Sweden (Public
Health Agency of Sweden, 2022b). Our fourth contextual factor is the strictness of
applied pandemic-related restrictions, which varies over time and between coun-
tries; we use the Oxford Stringency Index as our indicator for this outcome (Hale
et al., 2021).

4 Results

4.1 Fertility Developments in Relation to Previous Trends: Monthly TFRs
in Germany and Sweden in the Twenty-first Century

Between the years 2000 and 2014, Germany’s TFR was constantly hovering at a
level between 1.3 and 1.5 children per woman (Fig. 1). In contrast, from 2015 to
2021 it was on an upward trend, to a TFR level close to 1.7. A peak occurred during
the COVID-19 pandemic in March and October 2021 with a TFR level clearly above
1.60. However, in the first months of 2022 there was an abrupt decline in birth rates
so that the TFR reached a level of 1.39 in January 2022, which slightly increased to
1.44 in April. In May and June fertility rates recovered, the TFR rebounded to 1.5.
However, this recovery was only short-lived and the TFR decreased again to 1.45
and 1.39 in November and December 2022 and to 1.31 in January 2023.

The TFR trends in Sweden during the first two decades of the new century were
markedly different from those in Germany (Fig. 1): Sweden’s TFRs first increased
during the first decade of the twenty-first century, to a level of about 2.0 in much
of 2010, then declined during its second decade. The initial increase amounted to
a recuperation of the depressed fertility and postponed childbearing that occurred
during the 1990s. The latter decline occurred in tandem with similar fertility
declines in other countries in Northern and Western Europe as well as in Anglo-
Saxon countries. It was driven by declines in first-birth rates of women and men
in couples (Ohlsson-Wijk & Andersson, 2022). However, the fertility patterns dur-
ing the COVID-19 pandemic were largely similar to those in Germany. During the
pandemic, the previous fertility decline was reversed and Sweden’s TFR hovered at
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moving average of +/- 6 months. Data until January 2023.

Fig. 1 Monthly Total Fertility Rate (TFR) for Germany and Sweden, 1/2000—1/2023. a Germany. b Swe-
den. Source Own calculations based on Germany’s birth statistics and current updating of population

statistics. Own smoothing of monthly TFR data produced by Statistics Sweden
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a seasonally adjusted level of 1.65-1.71. As in Germany, it subsequently showed a
drastic decline in its monthly TFR when the pandemic came to a halt: During the
first months of 2022, the Swedish TFR fell to a markedly depressed level and sta-
bilized during the spring at a level of close to 1.5, which is close to the record-low
of Swedish TFRs. The seasonally adjusted TFR remained at that level for the rest of
the year and in early 2023.

4.2 Changes in the Number of Live Births Per Month During the Course
of the Covid-19 Pandemic

In contrast to many other European countries, Germany experienced no birth decline
in the first months of 2021. There was even a small increase of about 2.9% in the
total number of births in 2021 as compared to the previous year; the increase was
particularly pronounced during February and March and during October to Decem-
ber 2021. In contrast, there is a subsequent decline of 7.1% in the number of births
in 2022. During January to April 2022, this decline was between 6.6 and 8.5% as
compared to the 5-year average of 20162020 (Table 1). In May and June 2022,
the number of births increased somewhat. However, during July to November the
decline was between 5 and 8% as compared to the 5-year average of 2016-2020.

The patterns of monthly increases and subsequent declines in the number of
births in Sweden in 2021 and 2022 were very similar to those observed for Ger-
many. Except for a decline in births in January 2021, the number of births in that
year was slightly higher than in 2020 and only slightly lower than for the preceding
5-year average of observations. The declines in the number of live births in early
2022 were also remarkable, showing a subsequent decline of 8.3% in the number of
births in 2022. During the course of the spring, the decline intensified and led to a
reduction in the number of births in April, July, September, October, and November
of more than 10% in relation to those of the preceding 5-year averages of observa-
tions (Table 2).

4.3 Fertility Change in the Context of Health Crisis, Economic Hardship,
Vaccination Programmes, and Pandemic-Related Restrictions

In this section, we relate the monthly fertility patterns in Germany and Sweden
during and in the immediate aftermath of the pandemic to a few crucial contex-
tual developments which we display in relation to birth data that are adjusted nine
months to the time of conception of the children born (cf. Fig. 2 for Germany;
Fig. 3 for Sweden). The monthly contextual developments are covered by data on
COVID-19 mortality, 7-day incidence rates of COVID-19, unemployment rates,
utilization of the German short-time work programme (‘Kurzarbeit’), vaccination
events, and the Oxford Stringency Index. In Germany, a first modest increase of
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COVID-19 related mortality occurred in April 2020 while a more substantial peak
in death rates occurred during December 2020-January 2021. There was also a third
wave of COVID-19 deaths towards the end of 2021. In Sweden, the first two mor-
tality peaks occurred at rather similar times: during April-May 2020 and Novem-
ber—December 2020—-January 2021, but with a much stronger first wave of COVID-
19 mortality than in Germany. In contrast, towards the end of 2021 Sweden had very
low COVID-19 mortality. In January 2021 and September/October 2021, which is
nine months after the two peaks of COVID-19 mortality, we observe no fertility
declines. Actually, nine months before the fertility decline in early 2022, i.e. during
April-July 2021, the number of COVID-19 deaths and the incidences of COVID-19
infections were fairly low in both countries.

Further, in Germany the unemployment rate was increasing slightly in April-May
2020. Germany'’s short-time work programme (‘Kurzarbeit’) also reached its peak
with more than 6 million employees in paid short-time work during these two
months. In January and February 2021, which is nine months after this peak in
labour market volatility, there was no fertility decline. A similar lack of a clear
relationship between unemployment rates and subsequent fertility is observed for
Sweden. Swedish unemployment peaked with elevated unemployment rates in Janu-
ary—June 2021 and with no clear association with birth outcomes nine months later
during October 2021-March 2022, which corresponds to the time both before and
after the fertility decline of interest. It also corresponds to periods both before and
during the process of mass vaccinations in Sweden. Later on, unemployment levels
declined as Swedish society opened up with a labour force of vaccinated workers.

In contrast, there is a clear temporal correlation between the onset of vaccination
programmes and fertility developments nine months later. In Germany as well as
in Sweden, the vaccination campaigns with mass enrolments for a first vaccination
reached its peak in April, May, and June 2021, followed by a wave of second vac-
cinations with its peak between May and August the same year. (Two vaccinations
were considered being fully vaccinated.) The implementations of these programmes
in both Germany and Sweden are concurrent with a distinct change in fertility lev-
els in January—March 2022 that is exactly nine months later. After a tentative and
temporary recovery in Germany, the fertility rates remained at reduced levels in the
autumn of 2022, which corresponds to the timing of third vaccinations nine months
earlier in December 2021. In Sweden, fertility rates remained depressed throughout
the entire 2022.

In addition, there is also a clear association between the opening of societies as
measured by the Oxford Stringency Index and the fertility development nine months
later. As vaccination programmes begun, societies could open up and the Oxford
Index begun a trend of decreasing levels of Stringency, for both Germany and Swe-
den. For both countries, the Stringency Index displayed its peak levels immediately
before the onset of declining conception rates. As a matter of fact, the association
between the trend changes in the Stringency Index and in conceptions that lead to
live births appears robust.
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More in-depth analyses based on Swedish micro data reveal that the decline in fer-
tility during 2022 mainly was confined to groups that temporarily had shown elevated
fertility levels during the preceding year in 2021 (Ohlsson-Wijk & Andersson, 2023).
This mainly holds for second and third births (Lundkvist, 2022), and for women in
metropolitan areas, at peak childbearing ages, and with high levels of income (Ohls-
son-Wijk & Andersson, 2023). The trend change thus indicates a reversal of the sit-
uation during the pandemic itself when parents of one and two children sometimes
took the opportunity to speed up their childbearing with the arrival of a next, already
planned child (Neyer et al., 2022). To speed up continued childbearing during a situ-
ation when many parents were confined to their homes could sometimes be a rational
use of parenting time. This would amount to a version of the cocooning effect in child-
bearing behaviour that we discussed earlier, and which ended when societies opened
up again. However, aggregate fertility rates in 2022 were lower than their pre-pan-
demic levels, which suggest that additional behavioural factors might have been at
play. For Sweden, a resumption of the pre-pandemic trend of declining first-birth rates
was at play (Ohlsson-Wijk & Andersson 2023). Taken together, the observations of
parity-specific fertility changes during 2021-2022 (not shown here) suggest that a
large part of the post-pandemic fertility change can be ascribed to behavioural changes
that were in reaction to societies opening up to less home-centred life circumstances
than those prevailing during the pandemic.

However, there could initially also have been a more direct role of the vaccina-
tion programmes as such on childbearing considerations. During the course of vac-
cination programmes, in Germany recommendations for pregnant women changed
in the light of increasing evidence of the security of vaccines for pregnant women.
In January 2021, there was no official recommendation for the vaccination of preg-
nant women by the permanent vaccination commission of Germany (Robert-Koch-
Institute, 2021a). It lasted until September 23" the same year when this commis-
sion gave an explicit recommendation for pregnant women to get vaccinated against
COVID-19 and labelled them as an “explicit target group” (Robert-Koch-Institute,
2021b). The lack of initial recommendations could have propelled some prospective
mothers to postpone childbearing until after getting a vaccination for themselves.
In Sweden, pregnant women were rarely singled out as an explicit category when
prioritizing population sub-groups for vaccination access. However, from May 2021
onwards they were explicitly offered vaccinations to the same extent as the general
population of Sweden (Public Health Agency of Sweden, 2023). Nevertheless, in
October 2022, the Public Health Agency of Sweden felt compelled to explicitly pro-
vide positive vaccination advice for pregnant women as a specific population sub-
group (Public Health Agency of Sweden, 2022a).

Fig.2 COVID-19 measures, employment, and vaccinations in 1/2020-4/2022 in Germany and »
nine months lagged TFRs for 10/2020-1/2023. Source Own diagram, data on deaths and incidences
based on Robert-Koch-Institute (2022a), (2023) data on short-time work benefit and unemployment
based on Bundesagentur fiir Arbeit (2022), (2023), data on vaccinations based on Robert-Koch-Institute
(2022b), Oxford Stringency Index (Hale et al., 2021), data on monthly TFR see Fig. 1
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5 Discussion

This study has demonstrated a remarkably strong and very sudden drop in fertility
in Germany and Sweden in the first months of 2022 followed by low fertility rates
also in late 2022 and early 2023. The number of live births dropped by some 10% in
the beginning of 2022 in Germany and close to 10% in Sweden. The fertility decline
was very different from the slower pace of change that usually characterize fertility
developments. It happened as societies were to open up after two years of COVID-
19 related restrictions in people’s lives. More precisely, the fertility decline occurred
some nine months after the implementation of broad-based vaccination programmes
for the general population in Germany and Sweden. In the wake of these interven-
tions, the seasonally adjusted monthly TFR of Germany dropped from a level dur-
ing 20162021 of 1.5-1.6 children per woman to a lowest-low fertility level of 1.4.
In Sweden, the decline occurred from a slightly higher level of departure, of 1.6-1.7
during 2018-2021 to a level close to 1.5 in 2022, but with a similar direction and mag-
nitude. These declines are remarkable for two reasons: First, Germany and Sweden are
countries that experienced no fertility decline during the course of the pandemic itself,
in 2020 and 2021. Second, both countries reached fertility levels that were lower than
what had been experienced for many years.

Other well-known explanations of fertility change during the course of the pan-
demic, such as the impact of health-related and economic factors seem not to be
associated with the timing of fertility decline in 2022. Based on the descriptive asso-
ciations presented in this study, we interpret the post-pandemic change in childbear-
ing behaviour as a reaction to the changes in life circumstances that were antici-
pated as societies were to open up to non-pandemic conditions. In some cases, there
may have been a more direct effect of the vaccination programme as such, as some
prospective parents may have postponed a decision to have another child until after
securing a vaccination for themselves. These interpretations also have implica-
tions for our expectations for future fertility developments. If reactions to the open-
ing up of societies and the postponement of childbearing in anticipation of vacci-
nation access were the main driving forces of the 2022 fertility decline, we would
soon expect a return to pre-pandemic fertility trends. For Germany, these trends
may be more positive than for Sweden. In Sweden, as in all Nordic countries (Hell-
strand et al., 2021), the pre-pandemic trends were decisively pointing in a negative
direction.

However, there are also arguments against the expectation of a straightforward
return to pre-pandemic fertility trends. First, many families also had difficult times
during the period of pandemic-related restrictions. Parental stress increased (Cal-
vano et al., 2022), the relative well-being of parents decreased (Huebener et al.,
2021), and for children and adolescents in European countries a remarkable increase

Fig.3 COVID-19 measures, unemployment, and vaccinations in 1/2020-4/2022 in Sweden and »
nine months lagged TFRs for 10/2020-1/2023. Source Own diagram, 7-day incidence, and vaccinations
are calculated based on data available at Ritchie et al. (2022), data on deaths available from the Swedish
National Board of Health and Welfare (2022), data on unemployment available from Statistics Sweden’s
Labour-force Surveys (Statistics Sweden, 2023), Oxford Stringency Index (Hale et al., 2021), data on
monthly TFR see Fig. 1
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in depression (Ludwig-Walz et al., 2022) and anxiety (Ludwig-Walz et al., 2023)
occurred. These experiences of restrictive measures at the expense of families could
all contribute to future depressed fertility. Second, the impact of war in Europe and
high inflation could contribute to increasing feelings of uncertainty (Comolli et al.,
2021; Kreyenfeld, 2016; Vignoli et al., 2020), which also might lead to lower fertil-
ity in the near future.

There are several limitations of our study. The most recent monthly data for
Germany are still preliminary and may be corrected later. However, such cor-
rections will not change the extent of fertility decline in any substantial manner.
The estimation of monthly TFRs and the seasonal adjustments that we apply also
depend on assumptions of seasonal patterns during previous comparison periods
that may later be challenged. The biggest limitation is that our interpretations are
based on descriptive associations that do not account for the many individual-level
characteristics and other contextual factors that may also be at play. More in-depth
research based on individual-level data will provide better insight into the nature of
the observed fertility decline in Germany as well as in Sweden, when such data are
available.

Our study still provides valuable data and insight on a new and entirely unan-
ticipated fertility development in the context of the COVID-19 pandemic. It
remains to be seen whether these developments are of a short-term nature and
if and how fast fertility trends in Germany and Sweden will return to their pre-
pandemic patterns, which for Germany was running in an upward direction and
in Sweden in a downward direction.

Appendix

See Figs. 4, 5.
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