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Abstract
Below-replacement fertility has persisted across European countries for a few decades, though, with variation. Delays in age at first union and first birth have been key
factors in the declining fertility levels within these societies. While the vast majority of
births occurs within a stable partnership, the link between partnership formation and
childbearing is rarely taken into account. In this paper, we examine the role of partnership formation in explaining the gap between Sweden and Spain regarding transitions
to first birth. We utilize data from the 2018 Spanish Fertility Survey and the 2012/2013
Swedish Generations and Gender Survey to explore transition probabilities to first
birth and implement Kitagawa decomposition and standardization techniques. Results
show that having a partner is a strong predictor of becoming a first-time parent in the
next 3 years, mainly within the ages 25 to 35. On average, Swedish first-birth transition
probabilities for women are only 12% higher than probabilities of Spanish counterparts
within this age range, suggesting that the proportion of partnerships formed plays a
crucial role in explaining the fertility gap. Decomposition results confirm that before
age 30, 74% of the difference in first-order births among women are due to the difference in partnership composition. We further find that earlier union formation in Spain
could potentially reduce childlessness levels. Overall, our study highlights the importance of examining the role of partnership dynamics in fertility studies.
Keywords: Below-replacement fertility, First birth, Cohort approach, Partnership
formation, Spain, Sweden

Introduction
As it is widespread and known, Swedish fertility is higher than that of the Spanish in the
present-day. In both countries, however, the vast majority of children are born within
the context of a stable partnership, which makes partnership and childbearing strongly
connected. Cultural (Lesthaeghe, 2010; Lesthaeghe & Surkyn, 1988; Reher, 1998; Van de
Kaa, 1987), economic (Alderotti et al., 2021; Matysiak et al., 2021; Vignoli et al., 2020),
and gender-related (Esping-Andersen & Billari, 2015; Goldscheider et al., 2015; McDonald, 2000) reasons have been posited to contribute to cross-national differences in low
fertility settings, and are generally assumed to have implications for higher-order childbearing. Moreover, the most influential theories on fertility and family behavior have all
directly or indirectly addressed the issue of partnership formation. While most implicitly
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assume that partnership formation matters for the timing and quantum of childbearing,
they often do not address cross-national fertility differences by partnership status, and
few research has provided direct quantification of its importance for cohorts.
In this paper, we examine the extent to which partnership dynamics account for the
fertility gap between Spain and Sweden—two high-income European societies with
below-replacement level fertility, where the observed fertility often falls below the ideal
family size (Sobotka & Beaujoaun, 2014). More specifically, the aim of our exploratory
study is to explore the role of stable partnership formation in the transition to first birth
within Spain and Sweden, taking a cohort approach and considering the role of age and
intensity of partnership formation. We ask the following questions: How do first-birth
transition probabilities vary between Sweden and Spain based on partnership status,
gender, and age groups? To what extent can the gap in first-order TFRs between Sweden
and Spain be explained by compositional differences (proportion in stable partnership
partnership) or by rate changes (partnered first-order TFR)? Assuming fertility rates do
not change, what would be the effect of postponing partnership formation on first-order
TFR in Sweden and Spain? When referring to partnerships,1 we refer to co-residence
with a partner in the same household—combining marriage and cohabitation and use
it as a proxy for economic independence from parents and engagement in a stable relationship. Furthermore, the focus is placed on the transition to first birth, as it is the parity transition for which (not) having a partner matters the most (Esteve et al., 2021). The
impact of partnership dynamics on first birth also has consequences on higher-order
fertility; not only does foregoing first births reduce the probability of having a second
child, but it clearly impedes transition to higher parities. The answers to the research
questions may have significant implications for theory development.
Given the biological limits of reproduction, the timing of partnership formation matters; therefore, we take a longitudinal perspective based on the experiences of Swedish
and Spanish men2 and women born between 1962 and 1979, highlighting the 1965–1969
cohort.3 We follow their partnership histories and entrance into parenthood throughout
their reproductive careers (between 18 and 40 years old) by utilizing retrospective information from survey data compiled in the Harmonized Histories dataset for Sweden and
Spain (Perelli-Harris et al., 2011). Within the confines of our data, we take three complementary strategies for our two-country comparison. First, we calculate and compare
the probabilities of transitioning to first birth based on partnership status at a given age.
Second, we apply the Kitagawa decomposition method to examine the contribution of
compositional differences in partnership status (partnered vs. non-partnered) to fertility
rate differences based on partnership status. Third, we use standardization to investigate
hypothetical first-birth outcomes based on earlier or later partnership formation (relative to the observed) for each country and gender. Before presenting the data and results,
we provide some context for the comparison between Sweden and Spain.

1
2

In this paper, we use partnership and stable partnership interchangeably.

The inclusion of men contributes to the increasing empirical evidence on male fertility, for which we know comparatively less than women (Goldscheider & Kaufman, 1996; Schoumaker, 2017, 2019).
3

This cohort is selected since it is the most complete in terms of observable partnership formation and first births until
age 40.
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Background
Below-replacement fertility is a universal trend across European and other high-income
countries (Billari & Kohler, 2004; Kohler et al., 2002). However, significant cross-national
differences exist. Southern European societies are characterized for having very low
levels of fertility. Specifically, Italy and Spain were the pioneers of low fertility from the
early-1990s (Kohler et al., 2002). Conversely, most Northern and Western European
countries have had fertility levels wavering much closer to replacement level over time.
Variation in fertility across European countries are often correlated with differences
in the timing and intensity of adulthood transition events, such as leaving the parental
home, forming a stable partnership, getting married, and entering parenthood. Comparative research on the transitions to adulthood has extensively shown the diverging
patterns across European societies (Billari, 2004; Billari & Liefbroer, 2010; Buchmann
& Kriesi, 2011; Corijn & Klijzing, 2001). For example, the age at first birth has been on
the rise across European countries since the 1970s (Neels et al., 2017). Among them,
Southern European countries report the highest mean age (Eurostat, 2022a). The postponement of the transition to first child is strongly associated with other events such as
leaving the parental home and, more importantly, forming unions (Baizán et al., 2003;
Balbo et al., 2013; Billari & Liefbroer, 2010; Billari et al., 2007; Esteve et al., 2020). The
majority of first births occur within marriages or consensual unions in Europe (Kiernan,
1999) and the lack of a stable partner has been reported as one of the reasons for unrealized fertility desires in Europe (Esteve et al., 2021; Testa, 2007). Despite the importance
of partnership formation as proximate determinant of fertility, we lack studies that quantify its contribution in comparative perspective (Esteve et al., 2020).
Sweden and Spain: providing context for the comparison
Different fertility trends but both below‑replacement level

While Scandinavian countries, the UK, and France are often categorized as having highest-low fertility in Europe, Southern European countries are categorized as the paradigm examples of having ‘lowest-low fertility’ (Billari & Kohler, 2004; Kohler et al., 2002).
While Spain has experienced three decades of below-replacement level fertility (below
a TFR of 2.1), Sweden’s TFR has been quite stable prior to the unexpected decline from
2010 (a TFR fluctuation of around 2.0 before 2010 and currently, around 1.7) (Eurostat,
2022a). Rates of childlessness differ between the two countries as well. On one hand,
Spain continues to have one of the highest average ages at first childbearing in Europe
and one of the highest rates of childlessness among women (Esteve et al., 2016)—around
20% of women born in the late 1960s (Reher & Requena, 2019; Sobotka, 2017). On the
other hand, the proportion of childless Swedish women is around 14% (Sobotka, 2017).
Relatedly, the completed fertility rates of more recent Spanish birth cohorts are relatively lower than the observed rates in Sweden and other Scandinavian countries. To
illustrate this, Fig. 1 shows the cohort fertility rates (CFR) of women born between 1900
and 1979 highlighting Spain and Sweden. The Swedish CFR for women was relatively
high and stable, around 2.0 children per woman. In contrast, Spain experienced a continuous decline in CFR since the late-1930s birth cohort—from above 2.5 children per
woman to 1.3 children per woman by the 1978 cohort. This rapid decline in fertility,
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Fig. 1 Cohort fertility by age 40 of women in Spain, Sweden and selected countries. Source: Calculated
by authors based on Human Fertility Database (2021). CFR for Spanish women end with the 1978 cohort,
respectively, while CFR for Swedish women end with the 1979 cohort

however, appears to have stalled at around a 1.2 CFR among the late-1970s cohort in
Spain.
Different socio‑economic and cultural backgrounds

When the second demographic transition (SDT) theory was formulated in the 1980s,
Spain resembled a traditional, conservative country relative to its Nordic counterparts
(Baizán et al., 2003; Kohler et al., 2002). In Spain, marriage was the main pathway to stable partnerships (Castro-Martín, 1993; García Pereiro et al., 2014), with the majority of
marriages being a religious marriage (Muñoz & Recaño, 2011). Moreover, cohabitation
and non-marital childbearing were still considered marginal phenomena (DomínguezFolgueras & Castro-Martín, 2013), and divorce rates were still very low across the country (Bernardi & Martínez-Pastor, 2011; Castro-Martín, 1993; Miret-Gamundi, 1997).
Initially, Spain became a paradox of the SDT because it combined low levels of fertility and postponement of first partnership formation with a small share of cohabitation
and non-marital childbearing (Coleman, 2004; Dalla Zuanna & Micheli, 2004). Only in
recent decades has Spain undergone rapid political, economic, and cultural changes that
have influenced family formation patterns (Martín-García, 2013). During this period,
earlier trends were replaced by new behaviors, such as the increasing postponement of
first union and childbearing, increasing levels of union dissolution (Bernardi & Martinez-Pastor, 2011; Castro-Martín, 1992; Coppola & Di Cesare, 2008), and increasing
levels of cohabitation and non-marital childbearing (Domínguez-Folgueras & CastroMartín, 2013). Non-marital fertility also rose rapidly from 11% in 1995 to 36% in 2010
(Domínguez-Folgueras & Castro-Martín, 2013). Most recent estimates from 2020 show
that more than half of live births now occur within marriages (Eurostat, 2022a).
Sweden, on the other hand, has had individualism and egalitarianism embedded into
its society and welfare state. The country has also been internationally known for their
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generous family policies supporting women maintain a work–life balance (Andersson,
2020; Thomson et al., 2014), as well as their policies assisting young adults gain independence from their parental homes (Billari, 2004). It has been argued that this government assistance has helped facilitate childbearing among Nordic societies prior to the
fertility decline in 2010 (Andersson, 2020). Sweden, in particular, has had one of the
highest shares of premarital cohabitation and the highest share of births within cohabitation (Holland, 2013; Ohlsson-Wijk, 2011). In 2020, more than half of live births in Sweden occurred within non-marital couples (Eurostat, 2022a). Additionally, co-residence
with a stable partner has long been diffused across socio-economic groups in Sweden,
and cohabitation is a family form that has been indistinguishable from marriage—legally
and societally (Hiekel et al., 2014; Hoem & Hoem, 1988; Ohlsson-Wijk et al., 2020).
Therefore, it is no surprise that the majority of all first births in Sweden occur to unmarried, cohabiting couples (Holland, 2013; Ohlsson-Wijk, 2011).

Different age patterns in adulthood transitions
Spain is known for its ‘latest-late’ transition to adulthood (Billari, 2004), whereas Sweden
is not.
In our study, we consider two specific adulthood transition events: entering a stable
partnership and experiencing a first childbirth.
Entering a stable partnership

In Sweden, approximately 97% of women born between 1965 and 1969 have ever been in
stable partnership by age 45.4 Meanwhile, only 80% of Spanish have ever been in a stable
partnership by age 45. Men appear to experience the event less frequently than women
in both countries, although, there are more Swedish women and men who have ever
been in a stable partnership at all ages, relative to their Spanish counterparts. Around
88% of Swedish men have ever been in a stable partnership by age 45, On the other hand,
81% of Spanish men have ever been in a stable partnership by age 45.
For the Swedish, the median age of first stable partnership formation is 21 for women
and 23 for men. On the other hand, the median age is relatively higher for their Spanish counterparts (women: 27 and men: 29). The late transition to partnership formation
among the Spanish is closely associated with the late timing of leaving the parental home
(Baizán et al., 2003). In 2020, the average age for women to leave their parental home in
Spain was around 29, while for Spanish men, it was 31 (Eurostat, 2022b). On the contrary, leaving the parental home occurs much earlier in Sweden where the average age
for women and men was 18 in 2020.
Experiencing a first childbirth

88 and 80% of Swedish women and men are ever-parents by the age of 45, respectively.
The median age of first childbirth is 27 for women and 30 for men. Among the Spanish,
74 and 65% of women and men have a child by age 45, respectively. The median age of
first childbirth is 32 for women and 36 for men. Traditionally, leaving the parental home

4

These results are based on the data used in our study from the Harmonized Histories dataset (Perelli-Harris et al.,
2011). They are available upon request.
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Fig. 2 Timing and intensity of first event occurrences by age, 1965–1969. Source: Calculated by authors
based on the Spanish Fertility Survey (2018) and Swedish Generations and Gender Survey (2013) from the
Harmonized Histories dataset

would coincide with marriage and family formation in Spain (Baizán et al., 2003), and
this is, indeed, what we observe in Fig. 2.

Existing theories explaining the Sweden–Spain fertility gap
This section briefly describes where Spain and Sweden stand according to prominent
theories attempting to explain differences in cross-national fertility. For instance, Spain
is less advanced in the stages of the Second Demographic Transition (Lesthaeghe, 2010)
and Gender Revolution (Esping-Andersen & Billari, 2015; Goldscheider et al., 2015)
compared to Sweden—a paradigm example of being the most advanced in both theories.
Only in recent decades has divorce become legalized in Spain (Bernardi & MartinezPastor, 2011), cohabitation recognized as a non-marginal pathway to family formation
(Domínguez-Folgueras & Castro-Martín, 2013), and while Sweden is one of the most
gender egalitarian societies (OECD, 2016), Spain is not. Divorce has also existed in Sweden for over a century, and cohabitation is the norm prior to marriage—as well as its
equal alternative (Holland, 2013). The differences in the normalization of these processes
within societies are most likely related to the prevalence and timing of stable partnership
formation, which we argue here are important features for entering parenthood.
Different welfare regimes have also been linked to differences in fertility behaviors
(Blossfeld et al., 2005; Esping-Andersen, 1999; Neyer, 2013). The de-familialized regimes
of the Nordic societies, where responsibilities of care and the welfare of households
lie on the welfare state and not on the family, observe higher fertility. On the contrary,
Mediterranean societies with familistic regimes, where financial and caring responsibilities fall on the family, observe lowest-low levels of fertility. Reher (1998) suggests that the
historical North–South differences in (intergenerational) family ties influence current
differences in fertility levels. Specifically, southern countries have strong family ties, or
strong intergenerational relationships, and northern countries have weak ties, characterized by weak intergenerational relationships. The environment of the former may have
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made it easier for the normalization of delayed transition to adulthood, such as leaving the parental home. This, in turn, also influences the postponement of childbearing
and lower fertility. Differences in welfare regimes may also influence the consequences
of economic uncertainty on societies (Blossfeld et al., 2005). Young adults in Spain, for
instance, experienced more negative economic consequences due to the 2008/2009
financial crisis relative to Sweden (Puig-Barrachina et al., 2020). The rise in both subjective and objective economic uncertainty has also been found to deter childbearing, perhaps more so in Southern European contexts (Vignoli et al., 2016, 2020).
Such existing theories emphasize different aspects and confront the challenge of
explaining why fertility is declining and why there are relatively large differences across
European societies. It is uncommon to find studies focusing on how differences in partnership dynamics can explain fertility differences, as none of these theories explicitly
question the importance of partnership dynamics.

Data
We use data from the Harmonized Histories dataset which has, to date, compiled and
standardized 27 surveys from 23 various countries, the majority European (Perelli-Harris et al., 2011). In particular, we use the 2012/2013 Swedish Generations and Gender
Survey (GGS) and the 2018 Spanish Fertility Survey (SFS) within this larger dataset.
The retrospective nature of these surveys allows us to reconstruct respondents’ stable
partnership and childbearing histories as person-months. We exclude individuals with
incomplete partnership histories from our final sample. For Sweden, we exclude 17
women and 17 men; for Spain, we exclude 158 women and 182 men.
The GGS is an international compilation of fertility surveys containing rich microlevel information on life-courses and family dynamics (Gauthier et al., 2018; Vergauwen
et al., 2015). The 2012/2013 Swedish GGS interviewed women and men born between
1933 and 1994, ages 18 to 79; the sample is representative, and the respondents are based
on random samples taken from the Swedish population registers. The original sample
contains 9688 individuals—4991 women and 4697 men. We end up with 1372 and 1280
women and men, respectively, after restricting the sample to native-born individuals
born between 1962 and 1979. Birth cohorts are grouped by 5 years and are chosen based
on the overlap between the two surveys, with foremost consideration towards following
respondents through their reproductive career for as long as possible. The distribution
of cases by birth cohort can be found in the Additional file 1: Table A1. Finally, we end
up with 1355 Swedish women and 1263 men.
The 2018 SFS interviewed women and men born between 1962 and 2000, ages 18 to
55. It is a representative, cross-sectional survey conducted by the National Statistics Institute of Spain and is a continuation of the fertility surveys conducted in 1977, 1985, and
1999. The original sample consists of 17,175 individuals—14,556 women and 2619 men.5
Restricting the Spanish sample as we did with the Swedish sample, we end up with 7571
Spanish women and 1301 men. This study defines being in a stable partnership as coresiding with an intimate partner and only considers biological childbearing. Furthermore,

5

The strong gender imbalance of the original Spanish sample is due to its survey design. For further information, please
refer to https://www.ine.es/en/metodologia/t20/fecundidad2018_meto_en.pdf.
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partnership status is a time-varying variable in our analysis, where dates are measured in
months. Missing months6 of an event occurrence are randomly imputed when the corresponding year is available. The main results will be presented based on the 1965–1969
birth cohort. This cohort is selected since it is the most complete in terms of observable
partnership formation and first births until age 40. With the earlier cohort, only 2 years are
covered (1962–1964), and with younger cohorts, first births at late ages are lost.

Methods
We employ the three techniques used to examine the influence of partnership dynamics on fertility, namely, transition probabilities to first birth, Kitagawa decomposition,
and standardization. All of which are used to illustrate the Swedish–Spanish first-order
TFR differences from distinct but inter-related dimensions. With the transition probabilities we focus on behavior across the reproductive period; specifically, we aim to
explore whether fertility schedule differences exist after controlling for partnership status. Controlling for partnership status allows us to compare the first-birth probabilities
between Swedish and Spanish individuals of the same age and with the same partnership
status. For example, will the probability of entering parenthood within the next 3 years
be similar between a 25-year-old Swedish and Spanish woman, both with a stable partner? The decomposition analysis, on the other hand, allows us to explore how much of
the gap in first-order TFRs between Sweden and Spain is attributable to age-specific (1)
differences in fertility behavior (e.g., the partnered first-order TFRs) or (2) differences in
composition (e.g., the proportion of those in a stable partnership). In the decomposition,
the former is referred to as the rate effect, and the latter, the composition effect. Lastly,
standardization allows us to experiment with the influence of partnership composition
on the first-order age-specific fertility rates in Spain and Sweden—keeping the observed
partnership-specific first-order TFR constant in each respective country. We examine
hypothetical age-specific first-order TFRs by pre-/postponing the observed stable partnership formation by 1–3 years. Below, we empirically illustrate these three techniques.
First‑birth probabilities to examine transition to first birth in the next 3 years based
on partnership status

Using retrospective data, we construct individual partnership and childbearing histories for
native-born, childless women in each country and calculate first-birth probabilities as follows:

Pr(x, t, p) =

N (x, t, p, b = 1)
,
N (x, t, p)

(1)

where x , t , and p indicate age, cohort, and partnership status, respectively. p = 1 indicates women who have a stable partner, while p = 0 indicates the opposite. b = 1
indicates women who have a first birth within the next 3 years. N (x, t, p) represents
native-born, childless women, given age, cohort, and partnership status. It should be
6

The date of interview required all months to be imputed, albeit, this was done based on the actual timeframe in
which interview were conducted for each respective survey (between March and June). Among our sample of nativeborn Swedish women born between 1962 and 1979, we randomly imputed month values for the following number of
event occurrences by sex: stable partnership formation (N = 365 for women; N = 349 for men), partnership dissolution
(N = 175 for women; N = 118 for men), and first birth (N = 1 for women; N = 1 for men). Note that the N here are based
on the partnership histories of our sample, meaning the N represents an occurrence of a specific event.
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noted that observations 3 years before the survey year of each respective country have
been censored in order to calculate the first-birth probabilities using only known information. This means that we censor all observations after 2009 for the Swedish sample, as
the majority of interviews took place in 2012, and 2015 for the Spanish.
Kitagawa decomposition to distinguish rate and composition effects on first‑order TFR
differentials

Since the probabilities do not consider the proportion of (un-)partnered individuals at a
given age, we are unable to distinguish to what extent the first-order TFR and the composition of (un-)partnered women and men contribute to differences in the transition to first birth
between Sweden and Spain. To quantify this, we use the Kitagawa decomposition approach.
We compute the first-order TFR based on partnership status, which is expressed as:
β

β

TFR(t) =

1

ASFR(x, t) =
x=α

ASFR(x, t, p)C(x, t, p),
x=α p=0

(2)

where α and β represent the minimum and maximum reproductive ages. ASFR(x, t, p)
and C(x, t, p) are the age-specific fertility rate and the proportion of women, respectively,
given age, cohort, and partnership status. We follow the Kitagawa (1955) approach and
decompose the difference in first-order TFR as the following:

�TFR(c) =

β 
1


�ASFR(x, t, p)C(x, t, p) + ASFR(x, t, p)�C(x, t, p),

x=α p=0

(3)

where  and overbar mean the difference and average between two populations, separately. For example, �ASFR(x, t, p) = ASFR(x, t, p, SWE) − ASFR(x, t, p, ESP), and
C(x, t, p) = C(x,t,p,SWE)+C(x,t,p,ESP)
. Based on Eq. (3), the two effects can be defined as:
2

Rate effect =

β 
1


�ASFR(x, t, p)C(x, t, p), and

x=α p=0

Composition effect =

β 
1

x=α p=0

ASFR(x, t, p)�C(x, t, p).

(4)

(5)

Then, the total effect = rate effect + composition effect. While the rate effect summarizes the effect of age- and partnership-specific first birth rates on the first-order fertility
differentials, the composition effect summarizes the effect of age-specific partnership composition on the differentials. It should be mentioned that the rate and composition effects can
be further separated by partnership, as Eqs. (4) and (5) show (for an example, see Additional
file 1: Fig. A6).
Standardization to observe how earlier/later partnership formation may impact first‑order
TFR

For the standardization, we employ Eq. (2) to calculate hypothetical first-order TFRs.
We have two distinct scenarios, namely, earlier and later stable partnership formation.
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We assume that the hypothetical proportion of stable partnerships at age x will reach the
actual stable partnership proportion at age x + n (or x − n), n representing the moving
year(s). In other words, we move the C(x, t, p = 1, ESP) curve to the left (or right, correspondingly) n years (see Additional file 1: Fig. A2). Note that the hypothetical stable partnership proportion will remain the same as the observed proportion at the last age, and
in the case of further postponement, we move the C(x, t, p = 1, ESP) curve to the right.
At the first age, we consider that the declining speed is 0.02 per year. If the proportion
is lower than 0, we force it to 0. Furthermore, we assume the ASFR(x, t, p, ESP) remains
constant for both scenarios. Since the non-stable partnership proportion will change correspondingly, 1 − C(x, t, p = 1), and ASFR(x, t, p = 0) is negligible, this (direct) standardization can be employed to investigate the influence of stable partnership on first-order
TFRs.

Results
In this section, we show the results for the 1965–1969 birth cohort. Full results are presented in the Additional file 1 (Figs. A1, A3, A4, and A5).
Transition to first birth among childless women and men by partnership status at a given
age

Figure 3 shows the probability of experiencing a first birth within the next 3 years at a
given age for Swedish and Spanish women and men based on stable partnership status
among those born between 1965 and 1969.7,8
Overall, we observe that having a stable partner drastically increases one’s probability
of entering parenthood within the next 3 years at practically all given ages for women
(Fig. 3). This is relative to not having a stable partner at that age. Although Swedish
women with stable partners have higher probabilities for first childbirth compared to
their Spanish counterparts, the probability of having a first child within the next 3 years
among partnered women are the highest and most concentrated within the age range 25
to 35 for both countries. The average difference in transition probabilities among partnered women between these ages is approximately 12%, with Swedish women having a
higher probability than the Spanish. While the transition probability to first birth within
the next 3 years is highest at age 27 for Swedish women (0.52) and at age 29 for Spanish women (0.42), this concentration of ages may infer to the timing deemed ‘societally
acceptable’ for childbearing among women born between 1965 and 1969 in Sweden and

7

Given the different survey years of the Swedish and Spanish data, 2012/2013 and 2018, respectively, and the 3-year
censoring, some caution may be necessary when interpreting results of the Spanish sample due to the overlap with the
2008/2009 financial crisis. However, this is only in regards to the results of Spanish women and men born in the 1970s
and not among those born in the 1960s. We are able to observe the partnership formation and childbearing behaviors of
individuals in the latter, until at least age 39, prior to the crisis. Results of Spanish individuals born in the 1970s (in the
Additional file 1), on the other hand, may need to be interpreted with this in mind.

8

Partnership formation and childbearing are closely related and potentially endogenous. To test to what extent endogeneity could be an issue for our study, we conducted a sensitivity analysis for childbearing intentions within the next
3 years among childless women based on their partnership status. Calculating an index of dissimilarity per age between
Sweden and Spain, we find very low dissimilarity scores between childless women in a stable partnership (0.086 per age)
and their counterparts who are not in a stable partnership (0.092 per age) at the time of survey; likewise, we find very
low dissimilarity scores between childless men in a stable partnership (0.127 per age) and their counterparts who are not
(0.064 per age) at the time of survey. Thus, we can conclude that childbearing intentions within the next 3 years are similar among childless individuals in Sweden and Spain despite stable partnership status, and that the potential endogeneity
issues for these two groups may be minimal.
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Fig. 3 First-birth probability within the next 3 years at a given age (with 95% confidence intervals) based on
partnership status, 1965–1969. Source: Calculated by authors based on the Spanish Fertility Survey (2018) and
Swedish Generations and Gender Survey (2013) from the Harmonized Histories dataset

Spain. Furthermore, it may indicate that having a stable partner earlier than age 25 or
later than age 35 is less impactful in the transition to first birth.
The general results for men are similar to that of women as seen in Fig. 3. For one, having
a stable partner for men also shows a higher probability of experiencing a first birth within
the next 3 years at a given age when compared to not having a partner.9 The probabilities
of entering fatherhood are lower for Spanish men than the Swedish at almost all ages—
the exception being at age 27. First-birth probabilities for Spanish men with a stable partner are highest between the ages 25 and 35, similar to women. Contrastingly, first-birth
probabilities for Swedish men are highest in the latter half of this timeframe, specifically,
in their early 30 s. Transition probabilities among partnered men between the ages 25 and
35 is approximately 5% on average, with Swedish men having a higher probability than the
9

We acknowledge that men’s childbearing history may be less accurate than women’s. For example, there may be underreporting of childbirth among men who have their first child outside of a stable partnership (Joyner et al., 2012; Rendall
et al., 1999).
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Spanish. The concentration of higher transition probabilities, once again, may indicate the
timing in which stable partnership is most impactful in the transition to first birth.
Decomposing differences in first births between Spain and Sweden

Swedish women have a higher first-order TFR compared to Spanish women at age 40,
approximately 0.88 and 0.71,10 respectively. Figure 4 presents the results of our Kitagawa
decomposition, decomposing the first-order TFR differential of 0.17 between Swedish
and Spanish women.11 Overall, the primary contributor to the first-order TFR differential between Sweden and Spain for women is the composition effect with 0.21. The total
rate effect is trivial (0.04) and only slightly offsets the positive composition effect. More
specifically, our decomposition results show that the difference in first-order TFR is negligible at the young ages between 18 and 19. For women, the total effect at these ages is
only slightly in favor of a higher Spanish fertility contributed by the rate effect. The composition effect, meanwhile, plays a positively significant role between the ages of 20 and
29, suggesting that more Swedish women are in stable partnerships than their Spanish
counterparts. Before age 30, the compositional effect accounts for 74% of the differences
between Sweden and Spain in first-order births. After age 30, however, Spanish women
have a higher fertility than the Swedish. This is primarily driven by the rate effects.
We perform the same analysis for men. The total difference in first-order TFR between
Swedish and Spanish men is 0.18, with a 0.76 Swedish first-order TFR and a 0.58 Spanish
first-order TFR. The contributions of the rate and compositional effects toward this difference are illustrated again in Fig. 4. The composition effect is also the principal contributor
for fertility differentials between Swedish and Spanish men (difference of 0.17), while again,
the rate effect contributes minimally (0.02). At the youngest ages, 18 to 19, there are no differences in first-order TFR between Swedish and Spanish men. Swedish men experience
more fertility at all age groups except between ages 30 to 34 and at age 40. From the ages
20 to 29, the partnership composition of Swedish men is the dominant contributor to the
higher Swedish fertility—the composition effect being the largest between the ages 25 and
29. Before age 30, 75% of the first-order TFR difference between Swedish and Spanish men
can be explained by compositional difference in partnerships. Meanwhile, the rate effect
drives the fertility among men after age 30. Specifically, the rate effect explains the higher
fertility of Spanish men relative to their Swedish counterparts. Between the ages 35 to 39,
however, Swedish men appear to experience more first births. This differs from the situation of women, where Spanish women have higher fertility than the Swedish after age 30.
What if Spanish women form stable partners earlier or later than what is observed?

To further explore how the timing of first stable partnership formation impacts first-order
TFR rates by age 40, we calculate hypothetical first-order TFRs for native-born Swedish
and Spanish women and men as if they formed a stable partnership 1–3 years earlier.
10
Please note that first-order TFR values have been rounded up to two decimal points. More precisely, the first-order
TFRs are 0.877 and 0.708 for Swedish and Spanish women, respectively. The difference is 0.169. For Swedish and Spanish
men, the first-order TFRs are 0.760 and 0.576, respectively. This difference is 0.184.

11
We also performed an additional, education-specific decomposition analysis. The results, however, were statistically
imprecise due to the small sample size once age, birth cohort, gender, partnership status, and educational attainment
were accounted for. The small sample size is particularly an issue for our selection of men and the low educated (for
Sweden).
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Fig. 4 Contribution of first-order rate and partnership composition to the first-order TFR differential by age
group, 1965–1969. Source: Calculated by authors based on the Spanish Fertility Survey (2018) and Swedish
Generations and Gender Survey (2013) from the Harmonized Histories dataset. ΔTFR = TFRSWEDEN − TFRSPAIN

In Fig. 5, we observe a marginal increase in first-order TFRs each year partnership formation hypothetically occurs earlier than the observed. The largest increase is if Spanish
women formed stable partnerships one year earlier than the observed. The hypothetical
first-order TFR improves from 0.71 to 0.76. If stable partnerships would form 3 years earlier
than the observed, the Spanish first-order TFR would nearly match the observed Swedish
rate by age 40—0.87 and 0.88 first-order TFRs, respectively. Although the Swedish firstorder TFR is higher than that of the Spanish before age 35, they converge by age 40. This
is because most Swedish women have already entered parenthood prior to age 35, while
most Spanish women only begin entering parenthood during their 30 s. Figure 5 also shows
hypothetical consequences of further delaying stable partnership formation 1–3 years later.
The low scenario, a 1-year delay, can result in a 0.05 decrease in Spanish first-order TFR by
age 40 for a first-order TFR of 0.66. The middle, a 2-year delay, and high, a 3-year delay, scenarios show a potential decrease of 0.11 and 0.16 children per woman—a first-order TFR of
0.60 and 0.55, respectively.
For Sweden, where the observed first-order TFR is 0.88, earlier stable partnership formation by 3 years suggests a hypothetical first-order TFR of 0.99. On the other hand, a
postponement of 3 years suggests that the first-order TFR of Swedish women would be
very similar to the Spanish—both approximately 0.71. Again, since Swedish family transitions occur earlier than their Spanish counterparts, there is a convergence of first-order
TFR at later ages when Spanish women ‘catch-up’ due to their delayed childbearing.
Despite less men becoming parents in general relative to women, Fig. 5 further suggests
Spanish men have a much lower transition to first birth than Swedish men—first-order
TFR of 0.58 and 0.76, respectively. A delay of 3 more years from the actual situation could
result in a first-order TFR of 0.44 for Spanish men. Similar to the convergence observed
among women, the hypothetical Spanish first-order TFR for men converges with that of
the observed Swedish rate at later ages. For Swedish men, postponing stable partnership
formation impacts first-birth fertility levels to a greater extent compared to earlier partnership formation. This is due to partnership composition being the primary contributor to
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Fig. 5 Observed and hypothetical first-birth rates if first stable partnerships were formed earlier/later, 1965–
1969. Source: Calculated by authors based on the Spanish Fertility Survey (2018) and Swedish Generations
and Gender Survey (2013) from the Harmonized Histories dataset

Sweden’s high fertility instead of the rate. In other words, the rate is unable to compensate
for the negative impact of delaying partnership formation on the transition to first birth.
Only marginal increases are observed in the hypothetical first-order TFRs with each year
Swedish men form partnerships earlier. The already high contribution of partnership composition and the fixed fertility rate of entering fatherhood may explain this finding.

Discussion and conclusions
The relationship between partnership dynamics and childbearing in below-replacement
fertility contexts is important to address in contemporary fertility research as the landscape of family formation continues to evolve across European societies. For example,
singlehood and childlessness has been on the rise, and the Nordic countries have experienced an unexpected decline in period fertility (Esteve et al., 2016; Hellstrand et al.,
2021; Reher & Requena, 2019; Sobotka, 2017). The findings of this study illustrate the
importance of partnership formation with regard to entering parenthood. Furthermore,
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they indicate the necessity for more research on the determinants of partnership dynamics—especially, as it is likely related to transitions to adulthood and the difficulties young
adults face to make these transitions.
Contextually, we compare the partnership formation and childbearing behaviors of
Sweden and Spain. The inclusion of men in the study, which remains under researched
in existing fertility literature, also provides a gender perspective. Sweden and Spain not
only have different cultural, economic, and political histories, but they have distinct patterns in the timing of adulthood transition event occurrences (earliest-early vs. latestlate, respectively) (Billari, 2004) and have different levels of below-replacement fertility
(highest-low vs. lowest-low, respectively) (Billari & Kohler, 2004; Kohler et al., 2002).
Several conclusions can be drawn from our analysis. First, having a stable partner could
be a crucial element for childbearing regardless of country or gender. The immense majority
of children are born within the context of a stable partnership, and having a stable partner
could increase the probability of entering parenthood within the next 3 years. We find having
a stable partner matters most from the ages 25 to 35 in entering parenthood, while first-birth
transition probabilities are lower among those that have a stable partnership at older ages.
Furthermore, first childbirth is particularly relevant to address when analyzing childbearing in below-replacement fertility societies as it not only allows for higher-order births, but
recent studies exploring the parity-specific effects on fertility have found the decline in firstorder births to be a significant contributor to the below-replacement-fertility trend in certain
European countries (specifically, Southern European, German-speaking, and recently, Nordic countries) (Brzozowska et al., 2022; Hellstrand et al., 2021; Zeman et al., 2018).
Second, we find that partnership composition could explain more of the gap in first-order
TFRs between Sweden and Spain, relative to childbearing behaviors based on partnership
status. Between the ages 25 to 35, around 75% of the first-order TFR gap may be contributable to differences in partnership composition. While both Swedish women and men had
higher first-order TFRs relative to their Spanish counterparts, our results illustrate a gender
difference in the dominant contributing effect of the first-order TFR gap (i.e., the rate or
composition effect) by age group. There is a higher proportion of young women forming
stable partnerships in Sweden than in Spain, and we find that this is the most significant
contributor to the first-order TFR differential between these two countries. At later ages,
the childbearing of partnered Spanish women may also explain the first-order TFR differential between Sweden and Spain, however, much less so than the differences in partnership
composition. The findings are similar for men, where the higher proportion of stable partnership composition among young Swedish men could explain more of the first-order TFR
gap between Sweden and Spain relative to the differences in partnered childbearing.
Third, the timing of first stable partnership formation may be imperative for improving
the first-order TFR, particularly so for native Spanish women and men. Both the decomposition and standardization analysis suggest this. If Spanish women entered stable partnerships 3 years earlier than what is observed (specifically for the 1965–1969 birth cohort),
however, the first-order TFR would become similar to the Swedish by age 40. This suggests
that earlier stable partnership formation in Spain could contribute to higher first-order TFRs,
even if their childbearing timing and intensity persists at the observed level. Forming a stable partnership 3 years earlier for Spanish women and, most likely, more than 3 years for
men, results in first-order TFRs which are comparable to their Swedish counterparts. Results
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from our standardization exercise show Spanish men should enter a stable partnership several years earlier than Spanish women to potentially achieve a first-order TFR comparable to
their respective Swedish counterparts. A likely explanation for this is that men do not have
the same biological limitations of childbearing as women do; therefore, not only do men generally have their first child later than women, but the first-order TFRs for men are also more
spread out over and less concentrated within a certain age range.
In general, we find that the Swedish form more stable partnerships and at earlier ages, and
the Spanish form less stable partnerships and at later ages. We also find fewer Spanish individuals enter parenthood, and they tend to do so at later relative to their Swedish counterparts.
There may be several explanations for the differences in the intensity and timing of partnership formation between Sweden and Spain. First, the variation in intensity of stable partnership formation may due to differences in the stage of SDT. The Nordic countries are often
considered the leaders of the SDT, particularly in regard to ideological shifts toward individualism and self-realization, as well as the diffusion of cohabitation and non-marital childbearing. Despite these ideological changes, we find stable partnership formation occurs more
frequently in Sweden than in Spain, where gender-egalitarian attitudes and norms have been
on the rise in recent decades (Domínguez-Folgueras & Castro-Martín, 2013; García Pereiro
et al., 2014; Muñoz & Recaño, 2011). Non-marital cohabitation as a path to family formation
in Sweden is well-established and a notable difference between the two countries that may
influence the intensity of stable partnership formation. Spain only started to observe notable
increases in cohabitation since the 1990s, and marriage was the most common pathway to
family formation before then (Domínguez-Folgueras & Castro-Martín, 2013; Martín-García,
2013). The declines in marriage observed in Spain over time, together with the delayed diffusion of cohabitation, likely contribute to the low intensity of partnership formation.
Partnership formation occurring later among the Spanish may be due to several features, one of them being Spain’s familistic welfare regime (Esping-Andersen, 1999) and
strong family ties (Reher, 1998). These characteristics, for example, may have shaped
how Spanish young adults cope with the rise in economic uncertainty following the
2008/2009 financial crisis. For instance, on average, young adults in Spain reside in their
parental home until their early 30 s; meanwhile, Sweden’s generous welfare system provides support for young adults to be able to leave the parental home by age 18.
Unlike existing theoretical explanations emphasizing aspects such as historical trajectories,
cultural/ideological change, gender equality, and economic uncertainty, our study focuses on
explaining the fertility difference between Sweden and Spain by highlighting differences in
partnership dynamics. Meaning, if partnership dynamics between the countries were more
analogous, Swedish and Spanish fertility may not be as notably different, but instead, closer
to their shared desired number of children (Sobotka & Beaujouan, 2014). This idea could
contribute to theory development by focusing more attention on why couples are more likely
to be formed in one country over another and why partnership formation can occur at earlier ages, rather than focusing on the characteristics of such couples. In terms of variation by
gender, we find women and men tend to share a similar relationship between stable partnership formation and first birth, although, both events generally occur later for men.
Lastly, we acknowledge several limitations of our exploratory study—one of them
being the inability to establish any causal inference. Additionally, while we recognize
that the features associated with existing macro-level theories on cross-national fertility
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variation may influence both stable partnership formation and childbearing behaviors,
implying a potentially confounding relationship, it is outside the scope of the paper to
address this appropriately. Furthermore, the retrospective information used in our
analysis is subject to recall bias. The start and end dates of stable partnerships may be
particularly susceptible to this as exact dates of every instance of co-residence with an
intimate partner may not be documented. When these dates are recalled inaccurately,
the share of births that occur within or outside stable partnerships at a given age may be
subject to bias. Another limitation is the size of the Swedish sample, which contributes
to some of the fluctuations observed in our results (i.e., first-birth probabilities based
on partnership status at a given age). The small sample size also hindered the possibility
for any additional analysis by socio-economic characteristics, such as educational attainment. This may be interesting to explore in future research with larger datasets.
Despite the aforementioned shortcomings, however, our results still underline the need to
place more attention towards the relationship between partnership dynamics and the transition to first birth—treating partnership dynamics as if it were a social proximate determinant of fertility (Esteve et al., 2020). This is especially relevant and important for future
fertility research on societies with persisting levels of very low fertility. The influences of
early partnership formation on childbearing found in the study also reveal the potential
value of assisting young adults gain independence. Assistance, specifically, so that they may
more easily leave the parental home. Here, leaving the parental home earlier might imply
more time and opportunities for individuals to form stable unions and have a first child
when desired—which is perhaps, at relatively early ages. This type of assistance is already
provided in Sweden, and therefore, would, as our study suggests, have a large positive influence among developed countries continuously experiencing levels of very low fertility and
delayed transitions to adulthood, such as Spain. These countries would also benefit from
protecting childless, young adults from the continuing rise of economic uncertainty, as
young adults, in particular, are negatively impacted during times of economic downturns
(Sobotka et al., 2011).
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