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Leadership skills and family formation among males.
A study based on Swedish register data

Steffen Peters1,2 and Kieron Barclay1,2,3

ABSTRACT Having leadership skills (LS) may increase an individual’s chances of ascend-
ing to a higher rank in hierarchical social structures, which can, in turn, provide the resour-
ces needed to support a partner and/or a child. Nevertheless, research on the association
between LS and family formation processes (marriage, fertility) is scarce. We explore
the prospective association between LS and marriage/completed fertility for 650941
Swedish males. Poisson regression and linear probability models are applied, including sib-
ling fixed effects models. Our findings demonstrate a positive association between men’s
LS, as measured at the age of assignment to military service (17–20 years), and their prob-
ability of marrying by age 39 or older (depending on the birth cohort). Furthermore, among
the men in our sample, we find that LS are positively linked with the number of children,
and are negatively linked with the probability of remaining childless. These associations are
only partially explained by education and income.
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Introduction

Interest in examining the role of psychological factors in family formation processes has
been growing (e.g., Jokela and Keltikangas-Järvinen, 2009; Peters, 2023). Recently, it
has been shown that non-cognitive abilities have become more relevant for the likelihood
of entering fatherhood among men in Sweden, with higher abilities predicting lower levels
of childlessness (Aldén et al., 2022). Leadership skills (LS) are considered non-cognitive
abilities, and previous research has suggested that LS are relevant for both economic and
non-economic outcomes. For instance, LS have been linked with socio-economic status
(SES) indicators such as career outcomes (Floris et al., 2020; Maurer et al., 2017), earnings
(Kuhn and Weinberger, 2005; Lund et al., 2007) and the probability of promotion (Kragt
and Day, 2020; Maurer et al., 2017). Therefore, LS may reinforce inequalities in social
positions, and can contribute to certain individuals having greater opportunities to have chil-
dren because they have more resources to support a family. Additionally, leadership skills
may benefit and strengthen partnerships, e.g., via communication or motivational skills
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(Porter and Baker, 2005). Thus, individuals with strong LS may have higher quality part-
nerships, which might, in turn, increase their chances of entering marriage and parenthood.

However, research on the extent to which LS are associated with marriage or childbear-
ing is scarce. To the best of our knowledge, only one study by Jokela and Keltikangas-
Järvinen (2009) has looked at the association between LS in adolescence and the probability
of having a first, second and third child by ages 30–39. We argue that this study design can
be extended by more in-depth analyses. First, we examine both marriage and fertility as
separate outcomes in order to provide a more complete picture of the association between
LS and family formation. Second, the sample of the previous studywas relatively young. As
a result, the authors could only study fertility behaviour up to ages 30–39. However, child-
bearing is often not complete by the younger ages in this range, particularly when second
and third childbirths are considered. Our study is based on completed fertility measured
between ages 39 and 55, depending on the specific birth cohort. Previous research has
shown that male fertility does not change much after age 40 in the Nordic context (Nisén
et al., 2014). Thus, our study design provides insights into the predictive power of LS for
completed fertility in Sweden. Third, whereas the sample of the previous study was rela-
tively small (1313 individuals), wemake use of Swedish population register data for all men
in Sweden. Fourth, using Swedish register data allows us to employ a fixed effects sibling
comparison design to examine whether unobserved heterogeneity explains the relationship
between LS andmarriage/fertility patterns. However, this study cannot address the question
of whether LS are similarly linked with family formation among women, as the sample
of the current study only includes men. Additionally, LS are only evaluated for men with
higher cognitive abilities (Lindqvist and Vestman, 2010).

Theoretical background

Leadership skills in the current study

Leadership skills (LS) can be broadly defined, and typically refer to organisational agility,
decision quality, ethics and command skills (Floris et al., 2020), as well as to the ability to
act in a trustworthy manner, engage in individual time management, take initiative in dif-
ferent contexts, encourage others to act and network (Boone and Peborde, 2008). These
skills can be very beneficial in several life domains, such as career success, partnering
and fertility.

The development of leadership skills (LS) almost certainly depends on both nature and
nurture. Indeed, recent theoretical approaches have suggested that LS are a mix of geneti-
cally inherited and learned skills (Benmira and Agboola, 2021; Hunt and Fedynich, 2018).
Therefore, some parts of LS may be built up over life course, whereas other parts of LS
cannot be learned (Gunn, 2000; Malakyan, 2014). Moreover, it could be argued that
LS that are acquired at earlier life stages count as “early life experiences”. For instance,
an individual who served as captain of a sports team at a young age may have learned
to take responsibility and motivate other team members. These skills will most likely
not be lost over time, and may prove helpful in other life situations, e.g., in a later job
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in which the individual leverages these leadership skills to become a group leader. Thus,
people with LS may attain higher social status, which could, in turn, be beneficial on the
partner market, and increase their fertility chances.

Therefore, having LS from younger ages may affect future processes, such as the devel-
opment of other skills, career paths and family formation processes; although skills require
ongoing adjustments based on changing environments. In line with the observations above,
the current study examines LS from young adulthood (17–20 years), measured at the time of
military conscription, and their impact on family formation outcomes up to ages 39 to 55,
depending on the birth cohort, based on the assumption that LS are at least somewhat stable.

Furthermore, in the current study, LS are considered as a set of social skills in the military
context. The Swedish military measures leadership and social skills, primarily in order to
find suitable candidates for officer positions. Military officers are expected to support
recruits during their service in the army and encourage high levels of motivation within
the team, and strong leadership and social skills may help them attain these goals (Larsson
and Kallenberg, 2006). Indeed, it is important for the military to ensure that good and tru-
sting relationships are established between recruits and officers, because recruits who feel
loyalty towards officers may be more willing to take risks (Grönqvist and Lindqvist, 2015).
Therefore, the military is particularly interested in finding candidates for officer positions
who score high on measures of leadership and social skills.

Individuals continue to live within a social environment throughout their entire lives
(although the social environment itself may change, of course). Therefore, LS may be
developed over time at any stage of life. For instance, individuals might learn to lead a sports
team (e.g., in adolescence), a group of peers in group educational tasks (e.g., in young
adulthood) or a project team in the workplace after they have gained more experience
(e.g., in adulthood).

Leadership skills and family formation via non-socio-economic factors

Although this relationship has not been scientifically well explored, LS might be associated
with partnering processes, which may, in turn, predict marriage and childbearing patterns.
Indeed, previous research has shown that a partnership could be strengthened by the lead-
ership skills of one or both partners (Weiss et al., 2002). These findings suggest that LSmay
be desirable in a potential partner, i.e., LS might predict the chances of entering a romantic
relationship and of getting married.While we are aware that cohabitation rates are very high
in Sweden, we still consider it valuable to study whether personality factors such as LS
affect entry into marriage, as having such skills is a strong indicator for the formation of
a stable relationship in our data, and we lack good data over time on cohabitation initiation
in the absence of childbearing.

There are different types of leadership that may be attractive for different people on the
partner market. For instance, a previous study provides a more traditional definition of a
leader as an exceptional individual who stands at the top of a hierarchy, does not share
power with (many) others, is charismatic and has a broad mix of skills and expertise (Allred
and Hancock, 2015). This profile of a potential partner may be particularly desired by
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women, in line with hypotheses from evolutionary psychologists suggesting that women are
more likely than men to search for a dominant and protective partner (Buss, 1994). This
hypothesis has been supported by previous research on students from the United States
(US) from a few decades ago, although the exact time of data collection in this study remains
unclear (presumably early 1990s) (Regan and Berscheid, 1997). One potential strength
of such a partner is the ability to motivate people, which has been a key argument for
how leadership may be linked with romantic relationships (Porter and Baker, 2005).
Motivational skills might be beneficial for parents, particularly when children are still
young, and high levels of parenting skills are required to understand children and to moti-
vate them to perform daily routines such as dressing, eating or going to bed. Parenting skills
may also help when children are of school age, e.g., when parents are attempting to explain
the value of learning or of achieving good school grades (Garn et al., 2012).

Similarly, (traditional) leaders may be good at making decisions. A person who struggles
with decision-making maywant to have a partner who is capable of making decisions on the
couple level. For instance, if a person has two promising job opportunities but cannot decide
which option to choose, a partner with strong decision-making skills may be able to help.
These abilities in a potential partner might be desired by some individuals depending on
their individual preferences and attitudes.

Another leadership type has been called “servant leadership” (Allred and Hancock,
2015). Servant leaders consider the interests of others in order to find the best solution
to a problem, and support individuals in their development (Greenleaf, 2002; Sullivan,
2009). A servant leader may have other strengths that might be attractive on the partner
market, at least to a certain group of individuals. For instance, an individual’s communica-
tion style within a relationship may play an important role in stabilising the partnership
(e.g., in determining how much to tell the partner, or whether to involve the partner in
decision-making processes) (Porter and Baker, 2005). Having a respectful communication
style that allows both partners to express their interests and standpoints may be desired in a
serious romantic relationship, as it may indicate the potential for a happy and long-term
connection. Similarly, servant leaders share power with others, which may strengthen their
relationship with a partner (Allred and Hancock, 2015). If power is shared within a part-
nership (instead of one person deciding everything), both partners can feel confident in their
ability to shape their relationship and their family life according to their own desires, with-
out ignoring the preferences of the other partner. This may lead to higher relationship
satisfaction.

While the considerations above have shown how LS may influence partnerships, they
can be easily translated to fertility outcomes as well. For instance, parents may be seen
as leaders, and parents who are servant leaders may contribute to the psychological,
physical and academic development of their offspring (Burnham, 2024). People who are
classified as servant leaders tend to have a communication style that considers the interests
of all family members. Such individuals may be seen as great parents, as they tend to be
good at dealing with children and other people as unique individuals (Anderson, 2005). As
previous research has shown, servant leadership influences children’s capabilities to forgive
and resolve conflicts (Burnham, 2024). As another example, leaders in the traditional sense
may take responsibility for their child(ren), while not being afraid of making (wrong)
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decisions. These abilities may also be desired by their partner when raising a child.
Assuming that individuals begin a romantic relationship with a partner who has the desired
type of leadership skills (communication, decision-making skills, etc.), LS may be posi-
tively linked with family formation outcomes. As was mentioned above, studies on leader-
ship and family formation processes are rare. However, the initial evidence points to a
positive association between leadership skills and being in a romantic relationship (Miller
et al., 2009), and between LS and fertility (Jokela and Keltikangas-Järvinen, 2009).

Leadership skills and family formation via socio-economic status

SES factors, which are usually related to access to goods and resources, affect the ability to
support a family (Cummins, 2006), and are, therefore, important factors in the association
between leadership skills (LS) and family formation. On the one hand, LS and SES are
positively associated with each other. For instance, managers rate job applicants as a better
fit for a job if they demonstrate higher LS (Stone et al., 2018). Additionally, Maurer and
colleagues (2017) have shown that the motivation to develop LS can increase leadership
capacity, which may, in turn, be linked with increasing income. These findings are in line
with previous research reporting a positive association between leadership facets (that were
particularly present among males) and income in Norway (Lund et al., 2007). Furthermore,
previous research focusing on males found a positive relationship between holding leading
positions in high school (e.g., captain of a sports team, president of a club) and the likeli-
hood of getting a managerial position 9–13 years after leaving high school (Kuhn and
Weinberger, 2005). Additionally, a positive association between holding leader positions
in adolescence and later life income levels has been found (Hopp and Pruschak, 2023; Kuhn
and Weinberger, 2005).

Furthermore, income has been positively associated with marriage, particularly among
men (Kanazawa, 2003; Shafer and James, 2013). Similarly, income has been shown to be
positively associated with the onset of a serious relationship (Rapp, 2018), and with the
entry into a stable partnership for males in high-income countries (Kalmijn, 2011; Kuo
and Raley, 2016; Schneider et al., 2018; Shafer and James, 2013). Additionally, income
has been positively linked with fertility among males in high-income countries (Hopcroft,
2006, 2015; Nettle and Pollet, 2008; Stulp et al., 2016). There is, however, evidence that this
positive association has attenuated over time in both the US (Bar et al., 2018) and European
countries (Skirbekk, 2008). Positive associations between income and childbearing have
also been observed in the Nordic countries (Andersson and Scott, 2007; Jalovaara and
Fasang, 2020). For instance, one study found that Swedish men with lower incomes are
more likely to be childless at age 40, and that this relationship has persisted across cohorts
(Chudnovskaya, 2019). Moreover, higher cumulated earnings up to middle adulthood have
been connected with higher offspring counts across cohorts in Sweden (Kolk, 2019; Kolk
and Barclay, 2021).

As a second SES indicator, education can shape the relationship between LS and family
formation. As Horishna and colleagues have shown (2019), social work graduates have
higher LS scores than undergraduates from the same field. However, the non-parametric
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tests from their study cannot clarify whether this correlation is based on other effects,
e.g., via education or age. Moreover, the analyses cannot generate any conclusions about
causality. Education, in turn, is positively associated with union formation among men. For
instance, a mother in the US is more likely to marry the father of her child if he has a higher
educational level (Sassler et al., 2014). Furthermore, a positive relationship between edu-
cation and the chances of marrying has been well established for men (Schneider, 2011;
Shafer and James, 2013). This positive association may stem from the increasing relevance
of education for marital behaviour across cohorts in the second half of the 20th century
(Sweeney, 2002). Furthermore, in European countries, men with higher educational
levels are more likely than men with lower education to enter partnerships (Kalmijn,
2011). In line with these partnering patterns, men with the lowest educational levels also
have the lowest cohort fertility rates in Sweden and in the other Scandinavian countries
(Jalovaara et al., 2019).

As was shown above, there is strong evidence for a positive association between SES
factors and family formation among males in Sweden, i.e. for the assumption that men with
high levels of education and income have higher rates of marriage and fertility. Therefore,
having the ability to provide resources appears to be linked with benefits on the partner
market for men. As men with lower income or educational levels may be disadvantaged
in finding a partner and in having children, their other characteristics, such as their person-
ality or skills, might be more relevant for their family formation processes – that is, there
may be interactions between SES and leadership scores. For example, men with fewer
resources may compensate for their SES-related disadvantage through psychological
qualities such as leadership skills.

Confounding by shared family factors

Interest in examining family background factors as determinants for family formation
processes has been increasing. Previous research has shown that marital behaviour is asso-
ciated with parental SES (Brons et al., 2021; South, 2001), parental divorce (Erola et al.,
2012; Wolfinger, 2003) and family structure (South, 2001). Fertility outcomes have been
linked with siblings’ fertility behaviour (Buyukkececi and Leopold, 2021; Kuziemko,
2006; Lyngstad and Prskawetz, 2010; Murphy, 2013), the presence of siblings (Cools
and Hart, 2017; Murphy and Knudsen, 2002) and birth order (Morosow and Kolk,
2020). Genetics may also influence fertility behaviour (Kohler et al., 1999; Mills et al.,
2018; Mills and Tropf, 2015). Furthermore, fertility patterns are linked across generations,
potentially via the intergenerational transmission of fertility preferences and attitudes
(Anderton et al., 1987; Johnson and Stokes, 1976).

Apart from fertility behaviour, cognitive and psychological factors such as LS may also
be determined by family background. Previous research has uncovered an association
between genetics and leadership (De Neve et al., 2013). Additionally, leadership has been
linked with parental education (Brunello and De Paola, 2013), paternal education (Özcan
et al., 2019) and parents’ leadership styles (Hartman and Harris, 1992). There is also evi-
dence that the probability of having leadership roles is higher among first-born children than
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among middle- or last-born children (Andeweg and Berg, 2003), and among males with
only sisters (Brunello and De Paola, 2013). Consequently, it appears that family back-
ground factors shape both leadership and family formation processes. Potential associations
between LS and family formation may disappear when controlling for shared background
information within families, and we aim to address this issue using sibling fixed effects
models.

Data and variables

Data

Our analyses are based on Swedish register data. Each Swedish resident obtains a unique
identification number, through which information from different sources (e.g., fertility,
marital behaviour) can be linked. The birth data are from administrative registers on fertility.
Leadership skills (LS), as our explanatory variable of interest, are measured for all men with
relatively high scores on the intelligence quotient (IQ) test administered at earlier stages of
the military conscription process (Lindqvist and Vestman, 2010) between 1983 and 1997.
During that time period, all young males were obliged to take part in military recruitment,
but women were not. We restrict the analytical sample to men who were 17–20 years of age
at the time of recruitment, which captures the vast majority of the male population (98%) in
the considered cohorts (1963–1979). Thus, our analytical sample is relatively homogeneous
(e.g., in terms of age, gender, educational status), and contains information on 650941
males who were registered in Sweden throughout the entire period between the time of
military recruitment and the most recent available data (2018). Men who emigrated from
Sweden or who died before age 39 were excluded from the analyses. The age range for the
measurement of marital behaviour and completed fertility in our analytical sample is
between 39 and 55 years, depending on the birth cohort. This allows us to include as much
marriage and fertility information as possible, while the independent variables are either
fixed (e.g., family background) or are measured at the time of military recruitment
(LS, cognitive ability) or at the exact age of 39 years (cumulated income, highest education).
Age 39 can be considered a reasonable age at which to determine a man’s marital status and
completed fertility. Although men can still get married and have children after this age,
previous research has shown that marriage rates are low beyond age 40 (Ohlsson-
Wijk, 2014), and that fertility is largely complete by age 40 (Barclay and Kolk, 2020; Nisén
et al., 2014). We also conduct robustness checks using age 45 and age 50 as the fertility
thresholds, and find that the patterns remain stable. Multigenerational registers are used
to derive information on full siblings and family background via the identification numbers
of both mothers and fathers. For the fixed effects approach, only full siblings with the
same registered mother and father are considered. This allows us to control for unobserved
heterogeneity based on genetics, parental education and other shared background informa-
tion. In addition, information on marital status and educational level is drawn from
administrative registers. Cumulative income is calculated based on data from annual tax
registers.
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The register data allow us to examine the association between personality facets and
family formation on the population level, whereas previous studies have, to the best of
our knowledge, examined this link using survey data only. While surveys are usually prone
to selection effects or non-response bias, population registers also capture individuals who
would not be willing or able (e.g., disadvantaged men) to respond to surveys. Therefore, we
can consider (almost) the entire male population instead of just a subsample. This is
an important advantage of our data, because males with certain characteristics (e.g., low
cognitive ability) may be more likely to refuse to participate in surveys and, for instance,
to remain childless over time, which would result in biased estimates. Since we consider
(almost) the entire Swedish male population (regardless of whether their LS were mea-
sured), the statistical power of our analyses is very high.

Our data provide some further advantages compared to the data used in previous
research. For instance, in our sample, LS were assessed by psychologists and not by self-
reports, which may be more subjective (Jokela and Keltikangas-Järvinen, 2009). Further-
more, while Jokela and Keltikangas-Järvinen (2009) could follow their participants for
18 years, the youngest individuals were 12 years old at the first observation, and thus were
followed only until age 30, when fertility is often incomplete. In this study, we follow indi-
viduals throughout almost their entire fertility history, from the time of military recruitment
(17–20 years) until age 39 or older. Furthermore, the register data allow us to consider family
background by comparing siblings, which was not possible in previous work on this topic.

Outcomes

There are two outcomes of our study. First, we explore the association between LS and the
probability of getting married by mid-adulthood (at least up to age 39 for all cohorts; up to
age 55 for the oldest cohorts). Second, we examine the association between LS and com-
pleted fertility. Completed fertility is measured as both the number of children (range: 0–22)
and childlessness by age 39 or older.

General information about the psychological interviews

Our main explanatory variable, leadership skills (LS), was measured by well-trained and
qualified psychologists in interviews with a number of specific features. Psychological
interviews in the Swedish military conscription process usually lasted for 20–25 minutes
(Bihagen et al., 2013; Lindqvist and Vestman, 2011), were conducted in separate rooms
(Lindqvist and Vestman, 2010; Nyberg et al., 2020) and were semi-structured (Ludvigsson
et al., 2022; Nilsson et al., 2001). Thus, the psychologists had to follow some interview
guidelines, such as using neutral language and giving no advice on potential military assign-
ments (Lindqvist and Vestman, 2010), but were free in the specific formulation of the
questions (Nyberg et al., 2020). Unfortunately, detailed information regarding the guide-
lines or methods used in the psychological interviews has not been made publicly available
(Nilsson et al., 2001; Nyberg et al., 2020).
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One of the main goals of the psychological interviews was to judge the recruits’ overall
suitability to serve in the army. For this purpose, the psychological constitution of the young
men was examined (Carlstedt, 1998). This included assessing the recruits’ ability to cope
with different challenging situations, with war being the most extreme scenario (Lindqvist
and Vestman, 2011), and their stress resilience and leadership skills (Ludvigsson et al.,
2022). The evaluations of the psychologists were oriented towards the International
Classification of Diseases (ICD) of the World Health Organization, and conscription phy-
sicians examined individual recruits further if psychologists found indicators of bad mental
health during the interviews (Nyberg et al., 2020).

The military suitability of the recruits was assessed by the psychologists on a scale from
one to nine (Lindqvist and Vestman, 2011). Higher scores meant that the recruits were eval-
uated as having relatively high levels of mental health and military aptitude (Nilsson et al.,
2001). Four subscales (scores one to five) on different personality factors (emotional stability,
social maturity, psychological energy, intensity) helped the psychologists to assess the cons-
cripts’military aptitude (Lindqvist and Vestman, 2011). Further details on the four subscales
are provided in the Supplementary material (available online at https://doi.org/10.1553/
p-kbjc-5fmn). In general, however, recruits with high levels of independence, extraversion,
emotional stability, responsibility and persistencewere judged to have a high level ofmilitary
aptitude (Lindqvist and Vestman, 2011; Ludvigsson et al., 2022). The measure of leadership
skills (LS) has been separated from the personality or military aptitude measures, although
they are strongly linked (Mood et al., 2012). Additionally, the psychologists evaluated the
conscripts’ ability to adapt to new environments and situations (Lindqvist and Vestman,
2011; Ludvigsson et al., 2022), as well as their overall stress resilience (Nyberg et al., 2020).

Leadership skills in the military conscription data

The Swedish military has long collected data on the LS of recruits in order to find suitable
candidates both for military service in general and for more responsible roles in the army
in particular (Lindqvist andVestman, 2010; Ludvigsson et al., 2022). For this purpose, young
menwere selected for evaluation of their leadership skills based upon their scores in preceding
examinations during the enlistment process (IQ test, physical tests, etc.) (Ministry of Defense
Sweden, 1984).All conscripts were interviewed bywell-trained psychologists (Lindqvist and
Vestman, 2010; Ludvigsson et al., 2022) who considered their levels of dominance, responsi-
bility, and mental agility in evaluating their LS (Ministry of Defense Sweden, 1984).

The assessment of leadership skills was based upon what the military called a “command
assessment” (Ministry of Defense Sweden, 1984). The command assessment has been
described as an evaluation of social adaptation and personality. The factors assessed by
the interviewer included responsibility, social relations, independence, initiative and stabil-
ity (Ministry of Defense Sweden, 1984). The information that formed the basis of the inter-
views was obtained from the answers to questions on a questionnaire submitted by the
enlistee on the first day of enlistment (Lindqvist and Vestman, 2010). The information
on this form related to the recruit’s childhood and home environment, educational and occu-
pational background and leisure activities, as well as emotional and other psychological
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factors (Ministry of Defense Sweden, 1984). The emphasis of the interview was always on
clarifying the conscript’s relationships across different social contexts. For instance, lead-
ership qualities were identified by evaluating the social role within different relationships
(Ministry of Defense Sweden, 1984). Characteristics such as dominance, agility, initiative,
responsibility, independence and outgoing attitude were associated with a stronger leader-
ship profile (Ministry of Defense Sweden, 1984). Furthermore, in each interview, intervie-
wers were asked to pose the question: “What do you think of your ability to lead a group of
peers?” (Lindqvist and Vestman, 2010). Recruits were selected as army officers depending
on their LS scores during the conscription process, and attending leadership training was
mandatory for all selected males, regardless of whether they wanted to become an officer
(Ministry of Defense Sweden, 1984).

Psychologists were further asked to consider the previous experiences and/or future
life plans of the enlistees in order to evaluate their LS (Lindqvist and Vestman, 2010). For
instance, recruits were asked about their school andwork experience, corresponding environ-
ments, relationships with family members or career plans (Lindqvist and Vestman, 2010).

The meaning of LS for the military during the conscription tests stemmed from the hier-
archical structure of the army. The vast majority (about 90%) of the officers occupied lower
positions within the military hierarchy and stayed for a relatively short period of time
(ca. one year) (Grönqvist and Lindqvist, 2015). About one-third of the recruited males from
each birth cohort were trained for these lower officer positions (Grönqvist and Lindqvist,
2015). Therefore, the military measured not only LS, but also cognitive skills and person-
ality factors, such as social maturity or emotional stability.

Each young male had to go through a fixed procedure of tests and interviews during the
military conscription process in order to prove his (mental and physical) capability to serve
in the army (Mönstringshandboken, 2021). Cognitive skills were measured at the beginning
of the conscription process (Mönstringshandboken, 2021), and the test results were avail-
able to the psychologists during the interviews (Ludvigsson et al., 2022).

It is, however, crucial to keep in mind that LS were systematically measured only for
males from the top half of the IQ distribution (Lindqvist and Vestman, 2010), and that less
than 1% of the men with IQ scores of 1 to 4 received a LS score (Table 1). Therefore, both
high IQ scores from the conscription tests and high LS scores from the psychological inter-
view were important for role assignments within the military. For instance, only recruits
with LS scores of 6 or higher were considered for sergeant positions, while only those with
LS scores of 7 or higher were considered for lieutenant positions (Ludvigsson et al., 2022).

Receiving higher scores on cognitive skills, serving as amilitary officer and attending the
corresponding training programs may have also had beneficial implications for the men’s
non-military career outcomes in later life stages. For instance, the probability of being a
manager outside of the military between ages 30 and 40 was greater for individuals with
higher cognitive skills scores at the time of military conscription, and for those who served
as an upper officer within the military (Grönqvist and Lindqvist, 2015). Furthermore, cons-
cripts who scored higher on cognitive skills tests or occupied higher officer positions were
more likely to obtain tertiary education after their military service (Grönqvist and Lindqvist,
2015). These findings suggest that military officers, i.e., conscripts with higher LS, were
advantaged on the civilian, i.e., non-military, labour market. This may be due in part to
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certain skills that the recruits developed during army officer training programs. Having
acquired these skills, and having obtained a better position on the civilian labour market
as a result, might have also given these recruits advantages on the partner market.

The Swedish military provides information about LS on a scale ranging from 1
(low skills) to 9 (high skills). Therefore, LS are included as a categorical variable in our
models using the middle category (score of 5) as the reference group. There is an additional
“0” category, which has to be considered with caution since a relatively large number of
males belong to this category, and it remains unclear how individuals were assigned to this
group. We have decided to combine the score of 0 with the group of missing values, since
additional analyses have shown that estimates for the “0” category and the “missing”
category are very similar (see Figures S1 and S2).

Cognitive skills

The Swedishmilitary collected information on LSmainly formenwho scored in the top half
of the IQ distribution. Cognitive skills were measured on a scale ranging from 1 (low skills)
to 9 (high skills), and this information also came from the military enlistment. Table 1 pro-
vides an overview of the tabulation between LS and IQ scores. It seems obvious that the vast
majority of youngmen with scores from 1 to 4 on the cognitive ability scale did not undergo
an assessment of their LS (99% or more), and were assigned a missing value on LS. When
we examine the association between LS scores (that are non-missing) and family formation,
it is important to keep in mind that men who performed relatively poorly on the cognitive

Table  Leadership skills according to cognitive ability (column percentages)

LS

Cognitive ability

N (total)Missing 1 2 3 4 5 6 7 8 9

Missing 97.37 99.01 99.79 99.68 99.34 3.29 2.69 2.34 2.08 2.13 256404

1 0.23 0.07 0.02 0.02 0.01 1.25 0.77 0.65 0.49 0.53 3734

2 0.31 0.08 0.04 0.03 0.05 4.65 3.19 2.55 2.21 2.21 14477

3 0.45 0.08 0.03 0.05 0.08 10.07 7.31 5.79 4.97 4.65 31934

4 0.29 0.14 0.04 0.08 0.12 19.81 15.74 12.94 10.91 9.64 66118

5 0.49 0.26 0.03 0.07 0.16 29.28 27.55 24.06 20.69 17.66 109362

6 0.41 0.17 0.04 0.04 0.13 19.44 23.51 24.72 24.60 23.57 93608

7 0.21 0.15 0.02 0.02 0.07 9.53 14.37 18.91 21.55 23.20 62028

8 0.20 0.04 0.00 0.01 0.03 2.33 4.21 6.82 10.42 13.00 22070

9 0.04 0.00 0.00 0.00 0.01 0.33 0.66 1.23 2.07 3.40 4106

N (total) 9593 21236 45297 69973 100313 154535 108751 80672 47416 26055 663841

Note: Calculations were made using the original sample of 663841 males in order to show descriptive statistics
including missing values. For the upcoming analyses, missing values of cognitive skills and other covariates were
deleted, which reduces the analytical sample to 650941 men.
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ability tests are underrepresented in our analyses because the leadership skills of men with
low cognitive skills were not generally assessed, presumably because the military was inter-
ested in assigning leadership roles only to men with cognitive scores at the median level or
higher.

The role of socio-economic status

We consider income as an important factor in the link between LS and family formation.
Since income can vary for individuals over time, we cumulate disposable income for each
individual up to age 39, and include the logarithm of it in our models. Disposable income
includes all sources of income and welfare support, e.g., income from earnings, income
from capital and parental leave benefits. This measure of disposable income is net of taxes.
Income has been adjusted for inflation using data provided by Statistics Sweden (SCB
CPI, 2022).

Furthermore, education – measured as the highest educational level obtained by age
39 (1 “no basic education”, 2 “primary”, 3 “lower secondary”, 4 “upper secondary”,
5 “post-secondary”, 6 “tertiary”, 7 “doctor”) – is included in our models. Moreover, LS
are regressed on educational outcomes in later life. For purposes of simplification, and
due to our particular interest in the transition to the highest level of education, we use a
binary-coded indicator (0 “lower than tertiary”, 1 “tertiary and higher”).

Additional covariates

We also control for birth order (1–16) in our models, since this variable is linked with sev-
eral factors of relevance in our study, such as intelligence (Barclay, 2015; Rohrer et al.,
2015). Additionally, psychological factors, such as personality or skills, may differ by birth
order since first-borns receive full parental attention for at least some period of time
(Sulloway, 1996). Furthermore, we control for sibling group size (1–18). Both birth order
and sibling group size are created using the full family information, i.e., sisters are involved
in the counts. Additionally, we include the year of birth (1963–1979) in order to control
for potential birth cohort effects, since several factors may have changed over time. For
instance, LS and their meaning for couples might have changed over the decades. While
LS may have been particularly important among older cohorts due to the standard expecta-
tion in more traditional family forms that the husband should make the major decisions,
LS may have been more balanced among younger cohorts.

Statistical models

We apply Poisson regression models in order to examine the association between LS
and the number of children born to men by age 39 or older. The models are based on
the following equation:
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log�E�Y ijX i�� = β0 � β1leadershipi � β2cognitivei � β3 ln �income�i � β4educationi

� β5birth yeari � β6birth orderi � β7sibling group sizei (1)

The outcome of the Poisson regression models is the logarithm of the expected kids
count Y for each individual i conditioned on the vector of all independent variables X i.
The intercept of the model is represented by β0. The independent variable of main interest
is leadership, which is included as a categorical variable (scores 1–9) in the models as well
as the covariate cognitive (scores 1–9). Income has been cumulated until age 39, and we
include the logarithm of it as a continuous variable in our models. The covariate education
represents the highest educational level of the individual (1 “no basic education” to 7
“doctor”). The last set of covariates represents family background information: birth_year
is a vector of dummy variables for all birth cohorts in the analytical sample (1963–1979);
birth_order stands for the birth order of the individual within the family (constructed with
information on both full male and female siblings); and sibling_group_size provides infor-
mation on the total number of brothers and sisters (including the individual himself). The
last covariate is excluded in the fixed effects models since these require variation in all
explanatories between siblings by definition.

Linear probability models (LPM) are run to explore the link between independent variab-
les and the likelihood of remaining childless by age 39 or older. The LPM of our analyses
are based on the following equation:

Pr�Y i = 1jX i = xi� = β0 � β1leadershipi � β2cognitivei � β3 ln �income�i
� β4educationi � β5birth yeari � β6birth orderi � β7sibling group sizei (2)

We are interested in the binary-coded information on whether the individual was still
childless at age 39 or higher (Y=1), or not (Y=0). Therefore, the outcome can be considered
as the probability of being childless at age 39 or older. The independent variables are the
same as those shown in the Poisson regression models in equation (1). Again, sibling group
size is excluded for fixed effects approaches. The LPM is also conducted to examine the
association between LS and marital status. Compared to equation (2), only the outcome
changes from “childlessness” to “marriage” by age 39 and higher (1 if ever been married,
0 if not). We apply logit regression models as robustness checks. Patterns are similar irres-
pective of which method is used. We focus on the findings from the LPM, rather than on the
log odds from logit models because the linear model allows us to compare estimates across
models (e.g., with and without SES factors), and the logit model does not (Mood, 2010).
Logit model estimates may be transferred to average marginal effects, but previous research
has shown that the differences between these estimates and the LPMmodel coefficients are
small (Angrist and Pischke, 2009). Thus, LPM is a reliable model, including for binary-
coded outcomes. Additionally, we run linear models using income and education as the
outcomes to explore the association between LS and cumulated income/educational level
due to the particular relevance of education and income in the association between LS and
family formation.
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Results

Descriptives

Supplementary material Table S1 gives an overview of the variables that we use in our
models. Approximately 60% of the analytical sample have ever been married by age 39
and higher (59.50%). About one-fifth of our study population remains childless at age 39
or older (20.64%), and twice as many have two children (42.82%). We group the number
of children from nine onwards for visualisation purposes only. As an outcome of our analy-
ses, this variable is included without an open-ended category, i.e., the highest value is 22,
which is observed for one individual. It appears that LS is roughly normally distributed, with
the largest share of males having a score of 5 (16.72%). However, the largest category con-
tains males who are coded as “missing” (37.79%). We have conducted analyses with and
without the missing values to examine whether the patterns are consistent (based on listwise
deletion). Further information about the variables from our models can be seen in Table S1.

Additionally, we show the mean values of the family formation outcomes and of further
important factors according to LS scores in Table 2 below. It is apparent from these simple
descriptive statistics that an increase in LS is accompanied by an increase in several other
factors (e.g., education, income, cognitive skills). For instance, the number of children
increases with LS, with a range of 1.34 (LS score of 1) to 2.10 children (LS score of 9).
The overall mean number of children born to Swedish men in these birth cohorts by
2018 is 1.73. Consequently, the childlessness level decreases across LS scores, with the
lowest scores (1–3) being associated with the highest proportions of childlessness
(>30%). Additionally, men with higher LS scores have higher probabilities of getting

Table  Mean values of relevant factors according to leadership skills

LS # Children Childlessness Cogn. ability Education Income dec. Married N

Missing 1.67 0.23 3.19 3.44 5.02 0.53 246015

1 1.34 0.38 5.81 3.92 3.83 0.42 3690

2 1.36 0.35 5.89 4.09 4.47 0.47 14367

3 1.48 0.31 5.91 4.11 4.82 0.51 31753

4 1.61 0.25 5.95 4.19 5.26 0.56 65833

5 1.75 0.19 6.06 4.40 5.67 0.62 108837

6 1.85 0.15 6.33 4.74 6.14 0.68 93002

7 1.95 0.12 6.62 5.03 6.62 0.72 61569

8 2.03 0.10 6.99 5.27 7.02 0.76 21829

9 2.10 0.09 7.23 5.38 7.30 0.79 4046

Average 1.73 0.21 5.08 4.14 5.52 0.59 650941

Note: The number of children column shows the average number of children; the childlessness column shows the
proportion childless; the cognitive ability column shows the measure of cognitive ability from the military
conscription evaluation on a stanine scale; the education column shows the level of education; the income
deciles show the average income decile of the men; the married column shows the proportion ever married.
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married (0.42 for a LS score of 1 and 0.79 for a LS score of 9). Further information on other
relevant characteristics, such as education or income, can be seen in Table 2.

Leadership skills and entry into marriage

As shown in Figure 1, LS are positively linked with the probability of having ever been
married by age 39 or older. Males with the lowest LS scores (1–3) have a 10–20% lower
probability of having ever been married by this age, compared to the reference group
(LS score of 5), holding all other covariates constant. Males with the highest LS scores
(7–9) have a 10–16% higher probability of having ever been married by age 39 or older than
the reference group (LS score of 5). Thesemagnitudes are reducedwhen SES factors (income,
education, parenthood) are included in the models. For instance, the marriage probabilities
for males with high LS scores are 5–10% higher than those for men from the reference group
(LS score of 5). The patterns persist, but areweaker, when brothers are compared to each other
(within-family analyses), whenmissing values are excluded from the analyses (using listwise

Figure  The relationship between leadership scores measured at ages 17–20 and the probability of getting
married by age 39 or older among Swedish men of the 1963–1979 birth cohorts. Linear probability models,
error bars are 95% confidence intervals
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deletion, Figure S3) or when logistic regressionmodels are applied (Figure S4). Additionally,
the differences in the estimates from models with and without income and education
(Figure 1, Table S2) suggest that these factors play an important role.

Leadership skills and number of children

Figure 2 shows the LS coefficients from the Poisson regression models with the number
of children born to men by age 39 or older as outcomes for both between- and within-family
comparisons. Both models are estimated with and without SES factors (income, education),
but always include the other covariates (cognitive ability, birth year and birth order; sibling
group size only for between-familymodels). Figure 2 illustrates that lower LS scores are asso-
ciated with having fewer children, and higher LS scores are linkedwith havingmore children.
For instance, the lowest LS scores (1 and 2) are associated with having 0.25 fewer children
compared to the reference group (LS score of 5), whereas the highest LS scores (8 and 9)
are linked with having 0.15–0.2 more children than the reference group. This represents a

Figure  The relationship between leadership scores measured at ages 17–20 and the total number of children
born by age 39 or older to Swedish men of the 1963–1979 birth cohorts. Poisson regression models, error bars are
95% confidence intervals
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14.45% reduction in the number of offspring among men with the lowest LS scores and a
8.67%–11.56% increase in the number of offspring among men with the highest LS scores
compared to the average number of children in the overall population (1.73). Models that
include SES factors show similar patterns, but with smaller magnitudes. These patterns can
be described as S-shaped, since neither the lowest nor the highest LS scores differ very much
when compared to each other. When male siblings are compared to each other (within-family
comparison), the general patterns remain similar, but at a slightly lower level. Full regression
estimates are shown in Table S3. Similar patterns have also been found in additional analyses
using ages 45 and 50 (Figures S5–S6) and the listwise deletion of missing values (Figure S7).

Leadership skills and childlessness

Figure 3 below depicts the association between LS and the probability of remaining child-
less at age 39 or older. Again, the results are shown for the total sample (between-family
analyses), as well as for the sample including brothers only (within-family analyses).

Figure  The relationship between leadership scores measured at ages 17–20 and the probability of remaining
childless at age 39 or older among Swedish men of the 1963–1979 birth cohorts. Linear probability models, error
bars are 95% confidence intervals
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The graphs contain estimates from models with and without SES factors. In all models, a
negative trend can be seen: the men with the lowest LS scores are more likely to be childless
at age 39, while the men with higher LS scores have a lower probability of being childless.
The results from themodels that exclude income and education show a steeper gradient in the
relationship between LS and childlessness than the models that include these variables, par-
ticularly in between-family analyses. According to these models, themenwith the lowest LS
scores have an almost 20% higher probability of remaining childless compared to the refer-
ence group (LS score of 5). On the other tail, the men with the highest LS scores have a more
than 10% lower probability of being childless relative to the reference group. This pattern
weakens when the models control for income and education. Nevertheless, the men with the
lowest LS scores have a coefficient of 0.07, which means that they have a more than 30%
higher probability of remaining childless compared to the baseline probability (0.21). Again,
the fixed effects models show similar patterns, but on a slightly lower level (see Table S4).
Additional robustness checks reveal that the patterns persist when looking at childlessness at
age 45 and age 50 (Figures S8–S9) and applying logistic regression models (Figure S10).

The findings above demonstrate that LS scores are linked with completed fertility among
males in Sweden. We attempt to explain this association by examining the relationship
between LS and SES factors that have been found to affect fertility as well. Therefore,
we run linear regression and linear probability models using income and educational level
as outcomes and LS as an independent variable. Results are shown in the Supplementary
material Figures S11–S12. In general, positive associations between LS and income/
education can be seen, i.e., a higher LS score predicts a higher cumulated income and a
higher probability of having tertiary education by age 39.

The role of cognitive ability

Given that men’s LSweremeasured based on their performance on the cognitive ability test,
we run models with and without adjustment for cognitive skills. Supplementary material
Figures S13–S15 suggest that controlling for or excluding higher scores on cognitive skills
does little to change the LS-marriage/fertility association. The estimates from both models
(with and without cognitive abilities) are very similar, as the results from both the between-
family and within-family analyses show. The only exception to this pattern relates to the
group with missing values in the between-family analyses. Nevertheless, the available data
do not allow us to draw any conclusions about men with lower cognitive abilities. Thus,
whether the patterns would hold for males with lower cognitive abilities remains unclear.

Discussion

Conclusions

Our study examined the relationship between leadership skills (LS) and family formation
amongmales in Sweden. Swedish register data allowed us to analyse the extent to which LS
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scores (measured at the time of military conscription) are linked with marital status, number
of children and childlessness at age 39 or older. The findings point to a positive association
between LS and the probability of getting married by age 39 and higher. Additionally,
higher LS are linked with a higher offspring count and lower levels of childlessness,
while lower LS are associated with a smaller number of children and higher levels of
childlessness.

In general, our results show associations in (reversed) S-shaped patterns in the full
models including all covariates. Comparisons of the within-family model (fixed effects
approach) and the between-family model show no strong differences in the link between
LS and family formation processes, which indicates that differences in family formation
behaviour by LS scores are not strongly driven by shared family background factors.

A mediating role of SES factors is suggested by a comparison of coefficients from
models with and without income and education. However, in this study, conclusions about
mediation should be made with caution because the order of the SES factors and the family
formation outcomes may be reversed in time for many individuals. For instance, income
might increase more after entering parenthood, which suggests that LS may predict fertility
leading to higher income levels. Previous research has supported the idea of the so-called
fatherhood premium effect for the Swedish context, i.e., the claim that men benefit particu-
larly strongly from entering fatherhood through increasing income (Angelov et al., 2016;
Bygren et al., 2021).

Nevertheless, even small mediation effects may cumulate over time to form a larger
effect, as is suggested in the LPM using cross-sectional data at the end of men’s fertility
histories from the current study. This association may also reflect other unmeasured fac-
tors. For instance, if LS are seen as attractive traits on the partner market, leaders are more
likely than non-leaders to be in a partnership (Miller et al., 2009). Furthermore, leadership
can be seen as an important factor in relationship success, e.g., given the beneficial effects
of a leader’s communication skills (Porter and Baker, 2005). This would imply that having
LS increases the chances of getting married and having children.

The findings of this study should be interpreted with caution, as LS were mainly eval-
uated for individuals in the top half of the cognitive skills distribution, which implies that
the LS of a large share of the male population were not assessed. To keep individuals with
missing values on LS in our analyses, we included them as a separate category in our
statistical analyses. Although the results do not allow us to evaluate the relationship
between LS and the various outcomes that we studied for the men with missing values,
we can see that men with missing values on LS have fertility patterns similar to those of
men with low leadership scores.

Limitations and strengths

Our study has both strengths and limitations. One of the most important weaknesses of our
analyses is that we could not examine the relationship between LS and family formation for
women in Sweden, since information on LS is only available for men who took part in the
military recruitment process. For women, we might expect to observe patterns that are
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similar to those found in this study. Previous research on the correlation between LS
and birth parities including both genders has shown that LS affect fertility similarly among
both men and women, with even larger effects among women (Jokela and Keltikangas-
Järvinen, 2009).

Another limitation relates to the reciprocal link between LS and SES factors. We could
examine the association between LS measured at the time of military recruitment on the
one hand, and income and education by age 39 on the other. This analytical approach is
in line with previous research. For instance, personality may predict career development
(Silver and Spilerman, 1990) and occupation indicators such as income, particularly if the
personality facets fit the job demands (Denissen et al., 2018). However, we could not
examine the reverse relationship between SES and LS since no changes in LS over time
have been recorded. Previous research has suggested that personality facets may change
due to certain life events in younger adulthood, e.g., the first romantic relationship or the
transition to work or university (Bleidorn et al., 2018). Additionally, previous research has
shown that personality changes may be observed over time, particularly when they are
measured by interviews instead of by questionnaires (Hopwood and Bleidorn, 2018).
Nevertheless, in our case, LS was measured in early adulthood, and this obviates any con-
cerns about reverse causality driving the association that we observe between LS scores
and fertility. Moreover, the patterns may even be underestimated given that LS were mea-
sured a long time before the family outcomes in mid-adulthood were assessed, indicating
the need for further research examining the effects of LS on family formation in narrower
time frames.

Our study also has several strengths. Due to the unique identification number assigned to
each individual in Sweden, we could link LS from military service data with a number of
socio-demographically relevant factors, such as fertility, marital status and education.
Moreover, the power of our data allowed us to compare male siblings to each other in order
to examine whether the results of within-family analyses differed from those of between-
family analyses.

Another strength of our study is that it explored the prospective association between LS
measured at the age of military recruitment (17–20 years) and the age of virtually completed
family formation in mid-adulthood (age 39 or older). One previous study by Jokela and
Keltikangas-Järvinen (2009) had a similar study design for fertility. However, the authors’
sample was drawn from the Cardiovascular Risk in Young Finns Study, and was therefore
much smaller, at about 1300 participants. Furthermore, the participants in their study were
aged 30–39. By contrast, our analyses were based on males who were 39 years or older, and
who therefore had largely completed fertility.

Register data from Sweden have further advantages over survey data. For instance,
surveys usually suffer from selection biases, since some individuals may reject participation
for various reasons. These individuals might have specific patterns in relation to our
research interest. For instance, disadvantaged males may be both more likely to reject sur-
vey participation and less likely to have children. These patterns would bias the results in
analyses based on survey data. We must condition our analyses on males with higher cog-
nitive abilities since only thesemen received a LS score. Unlike in studies using survey data,
we are aware of the reasons for the missing values on LS. We controlled for cognitive
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abilities in our models and did not find very large differences between these models and the
models without this factor. Nevertheless, we may be underestimating the effect of LS on
fertility. As shown in Figures S16 and S17, scores from the top half of the IQ distribution
show a positive linear association with LS. Lower IQ scores are linked with lower LS
scores, but uncertainty for this group is higher (as an IQ score of 1 is very rare in our data,
these estimates are not very reliable). Therefore, the negative association between lower LS
scores and fertility from our analyses may even be underestimated, since both low IQ and
low LS may be detrimental on the partner market.

Outlook

Although we were able to explore the LS-fertility link on a population level based on
Swedish register data among males, there is still substantial room to examine this specific
association further. For instance, it would be interesting to explore the leadership-fertility
link amongwomen as well, since previous research has suggested that among females, there
are different, and potentially even stronger, associations between LS and fertility (Jokela
and Keltikangas-Järvinen, 2009).

Moreover, there are additional personality facets that may deserve more attention in
fertility research. The Swedish Military Enlistment data provide further information on
intensity (self-motivation, frequency and intensity of leisure time activities), social matu-
rity (extraversion, social network size, responsibility, independence), emotional stability
(ability to manage nervousness and stress), and psychological energy (perseverance,
concentration) (Bihagen et al., 2013) that may affect childbearing as well. In particular,
social skills and emotional stability have become increasingly relevant for fertility over
time in the Nordic countries (Aldén et al., 2022; Skirbekk et al., 2025). As LS are related
to such personality factors, their relevance for fertility trends may increase in the future as
well. In particular, in times characterised by numerous societal and economic challenges,
LS may be essential for family formation, as the capacity to cope with stress, solve con-
flicts and establish relationships (as facets of LS) will become more important for indi-
viduals, potential partners and parents. Therefore, we may expect LS to be associated
with higher and more stable fertility in the future, although these predictions must remain
speculative.

Additionally, personality may affect other important life outcomes with respect to family
formation, e.g., marital behaviour. The personality-fertility link might also be explored in
other cultural contexts, particularly considering the differences in the association between
SES and fertility in the Scandinavian countries on the one hand and in other (high-income)
countries on the other.
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