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Abstract 
Human beings tend to organize themselves in social groups with hierarchical structures. 

Leadership skills (LS) increase the chances of ascending to a higher rank in such hierarchies, 

which allows individuals to provide greater support for a partner and, eventually, a potential 

child. Research on the association between LS and fertility outcomes has been relatively scarce 

though. Our study increases the understanding of this correlation by exploring the prospective 

association of LS on completed fertility (number of children, childlessness) based on 

population data from Sweden. Poisson regression and Linear Probability models were applied 

for this purpose. Additionally, analyses using fixed effects models examine potential 

differences between within- and between-family considerations. Our findings demonstrate a 

positive association between LS measured at age of assignment to military service (17-20 

years) and number of children by age 39 or later. In addition, men with lower LS scores are 

more likely to remain childless. Stratifications by potential mediators reveal that patterns are 

particularly clear among males of lowest income deciles, highest education, and those who 

have never been married. Males in higher income deciles, the lowest educational group, or who 

have ever been married do not have large fertility differences by LS scores. Further research is 

still needed for a better understanding of the personality-fertility link, e.g. whether personality 

characteristics are associated with the timing of childbearing, or whether similar results can be 

found in other cultures. 
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Introduction 
In contemporary societies, many social groups are hierarchically structured. Individuals may 

aim for a higher social position in this structure for various reasons. For instance, more 

resources are available in higher positions and can help to support families and partners. 

Previous research has explored the extent to which indicators of the individual’s socio-

economic status (SES) are linked with family formation processes (Liefbroer & Corijn, 1999; 

Shafer & James, 2013; van Wijk et al., 2021), and in particular with fertility (Bar et al., 2018; 

Begall, 2013; Dribe et al., 2017; Gray & Evans, 2019; Impicciatore & Tomatis, 2020; Jalovaara 

et al., 2019; Sobotka et al., 2017). Associations with fertility differ according to SES indicators 

and cultures of interest. For instance, higher educational levels reveal negative associations 

with fertility in many high-income countries (Begall, 2013; Skirbekk, 2008) whereas positive 

correlations between educational level and fertility have been found in the Nordic countries, 

and in particular among males (Jalovaara et al., 2019). However, the association between 

factors that predict SES and, therefore, the chances to reach a higher position on the one side 

and fertility outcomes on the other has received less attention. There are some personality facets 

such as extraversion, conscientiousness or neuroticism that have been explored with regards to 

fertility outcomes (Jokela, 2012; Jokela et al., 2011; Skirbekk & Blekesaune, 2014; Tavares, 

2016). Leadership skills (LS) have been neglected although they determine career outcomes 

(Floris et al., 2020; Maurer et al., 2017) such as earnings (Kuhn & Weinberger, 2005; Lund et 

al., 2007) and the probability of promotion (Kragt & Day, 2020; Maurer et al., 2017). 

Therefore, LS may be linked with family formation processes via SES characteristics. 

However, the extent to which LS influences family formation is not well-explored. To the best 

of our knowledge, only one study by Jokela and Keltikangas-Järvinen (2009) has looked at the 

prospective association between LS in adolescence and the probability of having a first, second, 

and third child by age 39. We aim to extend this research by a) considering completed fertility 

as total number of children and probability to remain childless by age 39 and higher, b) using 

data on the full male population from Swedish registers, and c) examining the mediating role 

of income, education, and marital status for the LS-fertility link. 
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Theoretical Background 
Personality and fertility 

The association between personality and fertility is very complex since personality consists of 

a number of facets. It involves the individual’s way of thinking, emotions and behaviors but 

also cognitive and motivational aspects (Uher 2017). These facets accompany each individual 

throughout life, and have, therefore, an impact on different decisions. One of the most 

important decisions over the life course relates to childbearing. Fertility intentions depend on 

a number of factors (McAllister et al., 2016), e.g. expected costs of children (Liefbroer, 2005), 

the social network that can provide support (Bernardi & Klaerner, 2014) or the current working 

situation (Kaufman & Bernhardt 2012). The personality of individuals might play an important 

role regarding all these aspects and deciding over childbearing. Hutteman et al. (2013), for 

instance, have found positive correlations between self-esteem and fertility for both genders 

whereas shyness is not linked with fertility among men or women. The most widely accepted 

measure of personality is the Five Factor Model (FFM), which includes the personality 

dimensions ‘agreeableness’, ‘conscientiousness’, ‘extraversion’, ‘neuroticism’, and ‘openness’ 

(McCrae & Costa, 1987). Several studies have examined the association between these factors 

and fertility suggesting that, for instance, agreeableness and, in particular, extraversion are 

positively linked with childbearing (e.g. Jokela et al., 2011; Peters, 2022; Tavares, 2016). 

However, other personality facets such as leadership skills (LS) have been neglected regarding 

fertility outcomes. Therefore, with our study, we aim to increase the understanding of the 

association between LS and fertility. 

 

SES and fertility 

From an evolutionary perspective, a higher position in hierarchical structures is linked with a 

number of benefits, e.g. higher chances to survive and reproduce (Cummins, 2006). Based on 

evolutionary developed strategies, the social position seems to be particularly important for the 

reproduction success of males (Cummins, 2006). Evolutionary psychologists have argued that 

women search for male partners who may provide them (and potential children) with resources 

and protection (Buss, 1994, 2006; Cummins, 2006). This hypothesis is supported by previous 

research suggesting that individuals are more likely to initiate a relationship to somebody if 

they expect that person to receive a higher income in future (Eastwick & Finkel, 2008). 

According to evolutionary anthropologists, this strong desire of women for resources and 
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support is based on their greater investments of time and effort into reproduction (pregnancy, 

lactation) (Buss, 2006; Cummins, 2006). Indeed, findings from several studies indicate that 

socio-economic status is positively associated with fertility in pre-industrial societies (Boberg-

Fazlic et al., 2011), and in particular among males (Clark & Cummins, 2015; Clark & 

Hamilton, 2006; Low, 1990). On the other hand, some evidence suggests that higher SES 

groups did not have higher fertility in pre-industrial societies (Dribe et al., 2017), and previous 

findings may be attributable to studying net fertility, which focuses on surviving children 

instead of actual births (Dribe et al., 2017). 

With respect to modern societies, different associations have been found. While the link 

between fertility and occupation/income has experienced a reversal from being positive to 

rather negative (or not significant at all) during fertility declines in high-income societies, the 

negative association between fertility and education has persisted for a long time (Skirbekk, 

2008). These findings are supported by a number of studies among women from high-income 

countries, which suggest a negative association between fertility outcomes and socio-economic 

status such as income (Caucutt et al., 2002; Hopcroft, 2015; Jones & Tertilt, 2006), education 

(Amin & Behrman, 2014; Begall, 2013; Cygan-Rehm & Maeder, 2013; Monstad et al., 2008; 

Skirbekk, 2008; Sobotka et al., 2017; Tropf & Mandemakers, 2017), or occupation status 

(Begall, 2013). Nevertheless, there is also evidence that earnings are positively linked with 

fertility (Vikat, 2004). Regarding males, previous findings indicate a positive relationship 

between SES and fertility (Andersson & Scott, 2007; Fieder et al., 2005; Hopcroft, 2006), in 

particular in the Nordic countries (Jalovaara et al., 2019; Kolk, 2019; Kolk & Barclay, 2021). 

In a recent study, Jalovaara and colleagues (2019) demonstrate that low education is linked 

with lower fertility and higher levels of childlessness among males across Scandinavian 

countries. In line with these findings, previous studies suggest higher sexual activity among 

males of higher social status (Kanazawa, 2003; Pérusse, 1993). As the literature review above 

shows, higher social positions bring a number of benefits for individuals, and in particular for 

males. This also applies to childbearing, for which positive correlations with SES have been 

found among males in Sweden and other Nordic countries.  
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Leadership skills and fertility 

Leadership skills (LS) are positively linked with the chances to reach a higher status and, 

therefore, may promote family formation processes. A previous study by Jokela and 

Keltikangas-Järvinen (2009) supports this hypothesis. The authors find that higher leadership 

scores are positively linked with higher probabilities of getting a first, second, and third child 

among both men and women (Jokela & Keltikangas-Järvinen, 2009). Based on these findings 

and the theoretical explanations regarding associations with the SES, we expect to find positive 

correlations between LS and fertility in our study as well. However, we can make use of some 

important advantages based on the data. For instance, in our study we may draw conclusions 

on the population level due to the power of Swedish registry data; Jokela and Keltikangas-

Järvinen used information on approximately 1,300 individuals from the population-based study 

‘Cardiovascular Risk in Young Finns’. Furthermore, Jokela and Keltikangas-Järvinen could 

follow their participants for 18 years but the youngest individuals were 12 years of age at the 

first observation, i.e. they were followed until age 30, when fertility is often incomplete. 

However, we can follow individuals throughout almost the entire fertility history starting at 

young ages from military recruitment (17-20 years) until age 39 and higher. Due to the 

information from Swedish registers, we can control for factors such as cumulated income by 

age 39 whereas Jokela and Keltikangas-Järvinen could only include some characteristics 

(fertility, marital status, education etc.) in 3-year, 6-year and 9-year time intervals, respectively. 

Furthermore, register data allows us to consider family background by comparing siblings, 

which is not possible by using data from Cardiovascular Risk in Young Finns. 

 

LS and income 

Leadership skills may influence fertility via a number of mechanisms, e.g. through socio-

economic status (SES), which is usually related to access to goods and resources, and 

determines the support for a family as a consequence (Cummins, 2006). Previous research 

suggests a positive association between leadership skills (LS) and SES. For instance, there is 

evidence that managers consider job applicants to fit better to a job if they demonstrate higher 

LS (Stone et al., 2018). In addition, Maurer and colleagues (2017) present findings from path 

analyses indicating that motivation to develop leadership skills can increase leadership 

capacity, and this may be linked with increasing income. Other studies come to similar 

conclusions, finding that higher positions require higher leadership skills (Mumford et al., 
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2000). This is in line with previous research that has found a positive association between 

leadership facets and income in Norway (Lund et al., 2007). With respect to our study design, 

findings from Kuhn and Weinberger (2005) are of particular interest since they examine the 

association between leadership indicators in adolescence on the one side (similar to our study) 

and occupational positions as well as income in young adulthood on the other (in our study: 

fertility). The authors find a positive relationship between holding leading positions in high 

school (e.g. captain of a sports team, president of a club) and the likelihood to get a managerial 

position 9-13 years after leaving high school (Kuhn & Weinberger, 2005). 

A number of previous studies have shown that income is associated with fertility. With 

particular regards to men in high-income countries, these associations are mostly positive. For 

instance, a positive relationship between income and number of children has been found among 

males in the US (Hopcroft, 2006, 2015) and the UK (Nettle & Pollet, 2008). Furthermore, 

income is positively associated with the probability of getting a first and a second child among 

men in the US (Stulp et al., 2016). However, there is evidence that the positive association 

between income and fertility has attenuated over time in both the US (Bar et al., 2018) and 

European countries (Skirbekk, 2008). Positive associations between income and childbearing 

can also be found in the Nordic countries (Andersson & Scott, 2007; Jalovaara & Fasang, 

2020). For instance, recent research has shown that Swedish men with lower incomes are more 

likely to remain childless by age 40 and this relationship has persisted across cohorts 

(Chudnovskaya, 2019). Additionally, higher cumulated earnings up to middle adulthood are 

connected with higher offspring counts across cohorts in Sweden (Kolk, 2019; Kolk & Barclay, 

2021). Kolk and Barclay (2021) furthermore explored the mediating role that income can take 

regarding the association between IQ and fertility. The authors have found that income can at 

least partly explain the variation in this link (Kolk & Barclay, 2021) and, similar to our study, 

may serve as mediator. 

 

LS and education 

In addition to income, we consider education as potential mediator for the LS-fertility link. 

Previous findings indicate that personality traits such as conscientiousness may predict 

educational outcomes (Damian et al., 2015; Meyer et al., 2019). There is some evidence 

indicating that education may not predict personality change well (Leikas & Salmela-Aro, 

2015) but also evidence for an effect of more years of educational increasing factors such as 
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openness (Sutin et al., 2017). With specific regards to LS, literature suggests that there are 

differences according to educational level. For instance, Horishna et al. (2019) show that social 

work graduates score higher on LS than under-graduates from the same field do. However, it 

remains unknown whether this correlation is based on education or potential age effects. 

Furthermore, full-time students reveal higher LS scores than part-time students (Horishna et 

al., 2019). These analyses are based on cross-sectional data and, therefore, it remains unclear 

whether these associations can be considered to be causal and if so, in which direction. Lund 

and colleagues (2007) provide further evidence from Norway that LS are positively associated 

with educational level. 

Furthermore, previous research has shown that lowest educational levels are linked with lowest 

cohort fertility rates among males from Sweden and the other Scandinavian countries 

(Jalovaara et al., 2019). In other contexts, a negative association between education and fertility 

has persisted for a long time across regions from all over the world (Skirbekk, 2008). The 

negative education-fertility link has also been shown in a more recent study by Sobotka and 

colleagues (2017) who find that higher educational groups reveal lowest cohort fertility rates 

among women of low-fertility countries from different regions of the world. Furthermore, 

evidence from Norway suggests that higher education is linked with delays in timing of first 

childbirth among women (Monstad et al., 2008). The authors come to this conclusion although 

completed fertility does not vary so much according to educational level (Monstad et al., 2008), 

which is consistent with findings from Jalovaara and colleagues (2019) among younger female 

birth cohorts in most of the Nordic countries. 

 

 LS and marital status 

Another important mediator to consider is marital status. Previous research has demonstrated 

that personality traits such as neuroticism, self-esteem (Neyer & Asendorpf, 2001), or 

extraversion (Sodermans et al., 2017) are associated with subsequent relationship status, but 

civil status does not seem to predict personality changes to a great extent (Neyer & Asendorpf 

2001; Specht et al. 2011). However, the connection between divorce and personality is unclear 

(Bleidorn et al. 2018). LS may increase the probability to marry over the life course, which 

may also affect fertility outcomes. However, research on this specific question is scarce. 

One way how LS might influence marital status is via mediators of SES. As shown above, LS 

are positively linked with SES, i.e. higher LS are linked with higher earnings, higher education, 
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and better career outcomes. These SES indicators, in turn, are positively linked with the 

transition into marriage as shown by previous research for the US context (Shafer & James, 

2013). The correlation appears to be particularly strong among males. For instance, Kanazawa 

(2003) has shown that men from the US with lower incomes reveal higher risks to remain 

unmarried over time. Similarly, several studies have shown that, among men in high-income 

societies, income is positively associated with the onset of a serious relationship (Rapp, 2018), 

the entry into cohabitation/marriage (Clarkberg, 1999; Kalmijn, 2011), and into marriage 

(Burgess et al., 2003; Kuo & Raley, 2016; McClendon et al., 2014; Schneider, 2011; Schneider 

et al., 2018; Shafer & James, 2013). 

Furthermore, a number of studies indicate a positive association between education and union 

formation (Sassler & Lichter, 2020). In particular, previous research from the US suggests such 

a correlation. For instance, studies have shown that mothers from the US are more likely to 

marry the fathers of their child if those men have higher educational levels (Sassler et al., 2014). 

Furthermore, a positive association between education and opportunities to marry amongst men 

has been well-established (Schneider, 2011; Shafer & James, 2013). Previous research has 

demonstrated that this positive association may be the result from an increasing relevance of 

education for marital behavior across cohorts in the second half of the 20th century (Sweeney, 

2002). Furthermore, men from European countries with higher educational levels are more 

likely to enter partnership unions than men with lower education (Kalmijn, 2011). Additionally, 

recent evidence from Germany suggests that higher educational levels are positively associated 

with the onset of serious relationships among men of higher ages (50 years and older) (Rapp, 

2018). 

Regarding employment status, a positive correlation with marital behavior has been 

demonstrated by previous research. For instance, several studies based on US data have 

revealed that employed men are more likely to enter marriage compared to non-employed 

(Sassler & Goldscheider, 2004; Schneider, 2011; Shafer & James, 2013; Sweeney, 2002), and 

compared to part-time employed males (Schneider, 2011; Schneider et al., 2018). Regarding 

European countries, previous research suggests similar associations. For instance, employed 

men in European countries are more likely to form a union (Kalmijn, 2011). Furthermore, being 

unemployed is negatively linked with the onset of a serious partnership among middle-aged 

(30-50 years) and older men (50+) in Germany (Rapp, 2018). 
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Given that LS are positively linked with SES and that SES is positively linked with marital 

status, as shown above, it seems reasonable to assume a positive association between LS and 

marital status as well, which in turn may predict higher fertility. This is supported by previous 

findings suggesting that the role of partnership status for fertility is well understood (Balbo et 

al. 2013): cohabiting individuals have higher fertility than non-cohabiting individuals (Baizán 

et al., 2003; Brien et al., 1999; Laplante & Fostik, 2015), and fertility is higher for married than 

for cohabiting couples (Baizán et al. 2003; Spéder & Kapitány 2009). 

As the literature review above has shown, indicators of SES are linked with family formation 

processes such as getting married or cohabiting. However, previous research suggests that the 

association between SES and partnership formation may vary across ages among men (Rapp, 

2018). This may also be the case with respect to fertility outcomes. Therefore, we consider 

accumulated income, the highest level of education and whether a man has ever been married 

by age 39 in our study. Following this approach, we control for potential differences by age 

until our cut-off at 39 years of age by examining completed fertility trajectories including SES 

indicators measured at higher ages. 

 

Data and Variables 
Data 

The present analyses are based on Swedish register data. Swedish residents each have a unique 

identification number, through which information from different sources can be linked, e.g. 

information on fertility, mortality or marital behavior. Birth data was taken from administrative 

registers on fertility. Leadership skills (LS) as our explanatory of interest was measured by the 

military service between 1983-1997. All young males were obliged to attend military 

recruitment during that time period. We restrict the analytical sample to men who were 17-20 

years of age at time of recruitment, which captures the vast majority of the male population 

(98%) from the considered cohorts (1963-1979). Thus, our analytical sample is relatively 

homogeneous and contains information of 650,947 males who have been registered in Sweden 

throughout the entire time between military recruitment and most recent available data (2018). 

Men who emigrated from Sweden or died before age 39 were excluded from the analyses. The 

age range for measurement of completed fertility in our analytical sample is between 39 and 

55 years, depending on birth cohort. This allows us to include as much fertility information as 

possible, whereas independent variables are either fixed (e.g. family background), measured at 
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military recruitment (LS, cognitive ability), or at exact age 39 (cumulated income, highest 

education, marital status). The age of 39 years can be considered as reasonable age for fertility 

completion. Although men can still have children after this age, previous research has shown 

that fertility patterns remain relatively stable after age 40 (Barclay & Kolk, 2020). 

Multigenerational registers were used to derive information on full siblings and family 

background via identification numbers of both mothers and fathers. For the fixed effects 

approach, only full siblings with same registered mothers and fathers were considered. This 

allows us to control for unobserved heterogeneity based on genetics, childhood experiences, 

parental education and other shared background information. Administrative registers provided 

us with basic socio-demographic information such as marital behavior, and educational level. 

Cumulative income was calculated based upon tax registers. 

The register data allow us to examine the association between personality facets and fertility 

on the population level whereas previous studies, to the best of our knowledge, only looked at 

this link based on survey data. However, surveys usually face the problems of selection effects 

or non-response-bias. Register-based research captures everybody, even individuals who 

would not be willing or capable (e.g. disadvantaged men) to respond to surveys and therefore, 

we obtain a clear picture for the entire population instead of just its 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 participation in surveys and remain childless over time, 

which will result in biased estimates based on survey data. Since we consider (almost) the entire 

Swedish male population (no matter whether LS were measured or not), the statistical power 

of our analyses is very high – or in other words, the uncertainty about the associations that we 

may find is minimized. Furthermore, surveys usually use self-reports on personality. 

Information from the Swedish military, however, is based on professional assessments by 

psychologists even if LS were only collected for males at the top half of the cognitive ability 

distribution. 

 

Variables 

There are two outcomes of our study. First, we explore the association between leadership skills 

and number of children (range: 0-22) by age 39 or older. We furthermore examine the 

relationship between LS and childlessness by age 39 or older.  
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Leadership skills 

Our main explanatory variable represents the leadership skills (LS) of each young man at time 

of military enrolment. This information is based on evaluations by psychologists. The Swedish 

military provides information about LS on a scale ranging from 1-9. LS are included as a 

categorical variable ranging from 1 (low skills) to 9 (high skills) in our models, and the middle 

category, i.e. score 5, serves as reference group. There is an additional “0” category. However, 

category 0 has to be considered with caution since relatively many males belong to this 

category and it remains unclear how individuals were assigned to this group. We decided to 

combine score 0 with the group of missing values, and this combination is included as an 

additional category of the LS variable. Additional analyses have revealed that model estimates 

are very similar between these two groups (see Fig. A1 and A2). 

 

Cognitive skills 

The Swedish military collected information on leadership skills only for men who scored in 

the top half of the cognitive skills distribution. Cognitive skills are measured as scale ranging 

from 1 (low skills) to 9 (high skills), and this information also comes from the military 

enlistment. Table 1 below provides an overview of the tabulation between LS and cognitive 

ability scores. It is clear that the vast majority of young men with scores from 1-4 on the 

cognitive ability scale were not assessed on their LS (99% and more) and, therefore, received 

a missing value on LS. It is important to keep in mind that we only look at men with cognitive 

skills above the median when we examine the association between LS scores (that are non-

missing) and fertility. 
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Table 1: Leadership Skills according to Cognitive Ability 

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

Missing 99.00% 99.79% 99.68% 99.34% 3.29% 2.69% 2.34% 2.08% 2.13% 97.38% 256,421
1 0.23% 0.07% 0.02% 0.02% 0.01% 1.25% 0.77% 0.65% 0.49% 0.53% 3,737
2 0.31% 0.08% 0.04% 0.03% 0.05% 4.65% 3.19% 2.55% 2.21% 2.21% 14,471
3 0.45% 0.08% 0.03% 0.05% 0.08% 10.07% 7.30% 5.79% 4.97% 4.65% 31,919

LS 4 0.29% 0.14% 0.04% 0.08% 0.12% 19.82% 15.74% 12.95% 10.92% 9.63% 66,133
5 0.48% 0.26% 0.03% 0.07% 0.16% 29.29% 27.56% 24.05% 20.68% 17.67% 109,384
6 0.41% 0.17% 0.04% 0.04% 0.13% 19.45% 23.50% 24.72% 24.60% 23.55% 93,611
7 0.21% 0.15% 0.02% 0.02% 0.07% 9.53% 14.37% 18.90% 21.54% 23.26% 62,036
8 0.20% 0.04% <0.01% <0.01% 0.03% 2.33% 4.22% 6.82% 10.43% 12.99% 22,085
9 0.04% <0.01% <0.01% <0.01% <0.01% 0.33% 0.67% 1.23% 2.07% 3.38% 4,111

N (total) 9,595 21,237 45,297 69,975 100,321 154,534 108,761 80,72 47,409 26,059 663,908  

 

Variation by SES and marital status 

Further characteristics are included in our analyses since previous research suggests strong 

associations between socio-demographic factors and fertility. We have already discussed the 

role of income, education, and marital status in terms of fertility outcomes. Furthermore, LS 

are linked with these mechanisms so that they are of particular interest in our study. The 

correlation between LS and career outcomes such as income has been shown above, and 

income is positively associated with fertility in Sweden (Andersson & Scott, 2007; Kolk, 

2019). Therefore, we consider income an important mediator for the LS-fertility link. Since 

income can vary for individuals over time, we cumulated income for all individuals by age 39 

and included the logarithm of it in our models. Additionally, we explore the role of income by 

two further analytical approaches. First, we ran additional models using income as outcome in 

order to explore the association between LS and cumulated income. Second, we stratified our 

main models according to income deciles so that the LS-fertility link is presented for each 

decile of cumulated income by age 39. Income has been adjusted for inflation in both 

approaches using data provided by Statistics Sweden (Consumer Price Index, 1980 = 100). 

Furthermore, education – measured as 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 as potential mediator in our models. Again, 

we conducted additional analyses by regressing LS on educational outcomes in later life. For 

simplification purposes and due to particular interest in the transition to highest education, we 
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used a binary-coded indicator (0 “Lower than Tertiary”, 1 “Tertiary and higher”). Additionally, 

we stratified our main models according to completed educational level, grouped as follows:  

“Primary or lower”; “Secondary”; and, “Post-Secondary or higher”. Civil (relationship) status 

may also serve as mediator for the LS-fertility link. Consequently, we included marital status 

as binary coded variable in our models (0 “Never married”, 1 “Ever married”) and used this 

variable both as an outcome as well as a stratification factor for our main effects. 

 

Within-family comparison 

Several factors exist that influence both leadership skills and fertility behavior. A number of 

these factors relate to shared family background information such as parental education, 

religiosity, and fertility preferences. For instance, previous research has shown that genetics 

may affect both leadership (De Neve et al., 2013) and fertility behavior (Kohler et al., 1999). 

Furthermore, it has long been known that fertility patterns between generations are linked, and 

it has been argued that these correlations may be based on intergenerational transmissions of 

fertility preferences and attitudes (Anderton et al., 1987; Johnson & Stokes, 1976). 

Consequently, previous research has developed increasing interest in family factors as 

determinants of fertility. Potential associations between personality and fertility may disappear 

when controlling for shared background information within families since siblings may have 

similar fertility patterns (Buyukkececi & Leopold, 2021; Dahlberg & Kolk, 2018; Kolk, 2015; 

Lyngstad & Prskawetz, 2010). These shared factors are captured using fixed effects models. 

 

Covariates 

Fertility outcomes are linked with siblings fertility behavior (Buyukkececi & Leopold, 2021; 

Kuziemko, 2006; Lyngstad & Prskawetz, 2010; Murphy, 2013), the presence of siblings (Cools 

& Kaldager Hart, 2017; Murphy & Knudsen, 2002) and birth order (Morosow & Kolk, 2020). 

Therefore we control for sibling group size (1-18) and birth order (1-16) in our models. Both 

indicators were created using full family information, i.e. sisters were involved in counts. 

Additionally, we include the year of birth (1963-1979) in order to control for potential birth 

cohort effects. 
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Statistical Models 

We applied Poisson regression models in order to examine the association between LS and the 

number of children by age 39 and higher. The models are based on following equation: 

𝑙𝑙𝑙𝑙𝑙𝑙(𝐸𝐸[𝑌𝑌𝑖𝑖|𝑋𝑋𝑖𝑖]) = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ℎ𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 + 𝛽𝛽3ln (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)𝑖𝑖 + 𝛽𝛽4𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖 +

𝛽𝛽5𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖 + 𝛽𝛽6𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ_𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑖𝑖 + 𝛽𝛽7𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ_𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖 + 𝛽𝛽8𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠_𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔_𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖 + 𝜀𝜀𝑖𝑖  (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 Xi. The intercept of 

the model is represented by β0, and εi describes the error term that can vary between individuals. 

The independent variable of main interest is leadership, which is included as categorical 

variable (scores 1-9) in the models as well as the covariate cognitive (scores 1-5). Income has 

been cumulated until age 39 and we included the logarithm of it as continuous variable in our 

models. The covariate education represents the highest educational level of the individual (1 – 

“No basic education” to 7 – “Doctor”) and married is the indicator whether the male has ever 

been married by 2018 (0 – Never married, 1 – Ever married). 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 that 

the individual holds within the family (constructed with information on both full male and full 

female siblings), and sibling_group_size provides information on the total number of brothers 

and sisters (including the individual itself). The last covariate was excluded in the fixed effects 

models since these require variation in all explanatories between siblings by definition. 

Linear probability models (LPM) were run to explore the link between explanatories and the 

likelihood to remain childless by age 39 and higher. The LPM of our analyses are based on the 

following equation: 

𝑃𝑃𝑃𝑃(𝑌𝑌𝑖𝑖 = 1|𝑋𝑋𝑖𝑖 = 𝑥𝑥𝑖𝑖) = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ℎ𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 + 𝛽𝛽3ln (𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)𝑖𝑖 +

𝛽𝛽4𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖 + 𝛽𝛽5𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖 + 𝛽𝛽6𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡ℎ_𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑖𝑖 + 𝛽𝛽7𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ_𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖 +

𝛽𝛽8𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠_𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔_𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑖𝑖 + 𝜀𝜀𝑖𝑖  (2) 

We are interested in the binary coded information whether the individual remained childless 

by age 39 or higher (Y=1), or not (Y=0). Therefore, the outcome can be considered as 

probability to remain childless by age 39 or later. The independent variables are the same as 
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shown in equation (1) for the Poisson regression models. Again, sibling group size was 

excluded for fixed effects approaches. 

Furthermore, we applied simple OLS regression models for additional analyses with 

continuous outcomes (e.g. when the association between LS and logarithm of cumulated 

income was examined). Compared to equation (2), only the outcome is changed from binary 

to continuous. 

 

Results 
Descriptives 

Table A1 in the Appendix gives an overview about the variables that we used in our models. 

The number of children by age 39 or older serves as one of our main fertility outcomes. About 

one fifth of our study population remains childless by age 39 (20.64%), and twice as many 

have two children (42.82%). We group the number of children at nine together with higher 

parities for visualization purposes only here. As outcome in our analyses, this variable is 

included without an open-ended category, i.e. the highest value of this outcome is 22, which is 

observed for one individual. Leadership skills can be considered as being approximately 

normally distributed with the largest number of males revealing score 5 (16.72%). However, 

the largest category contains males who were coded as “Missing” (37.79%). Further 

information about the variables from our models can be seen in Table A1. 

Additionally, we show mean values of fertility outcomes and of further important factors 

according to LS scores in Table 2 below. It can be seen from these simple descriptive statistics 

that the number of children increases with LS with a range of 1.34 to 2.10 children. The overall 

population mean number of children is 1.73. Furthermore, about 21% of our analytical sample 

remains childless by age 39 and higher. This proportion varies across LS scores with lowest 

LS revealing the highest proportions of childlessness (>30%). Further information with regards 

to other relevant characteristics such as education or income can be seen in Table 2 below. 
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Table 2: 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 5.00 0.44 246,020

1 1.34 0.38 5.81 3.92 3.67 0.34 3,694
2 1.36 0.35 5.89 4.09 4.31 0.38 14,361
3 1.48 0.31 5.91 4.11 4.78 0.41 31,742
4 1.61 0.25 5.95 4.19 5.28 0.46 65,847
5 1.75 0.19 6.06 4.40 5.73 0.52 108,856
6 1.85 0.15 6.33 4.74 6.18 0.58 93,002
7 1.95 0.12 6.62 5.03 6.63 0.63 61,554
8 2.03 0.10 6.99 5.27 7.06 0.68 21,823
9 2.10 0.09 7.23 5.38 7.35 0.72 4,048

Average 1.73 0.21 5.08 4.14 5.52 0.50 650,947  

 

Main Effects 

Figure 1 shows the LS coefficients from Poisson regression models with number of children 

by age 39 or later as an outcome for both between- and within-family comparisons. Both 

models were estimated with and without mediators (income, education, marital status) but 

always including the other covariates (cognitive ability, birth year, birth order, sibling group 

size). Figure 1 illustrates that lower scores on LS are negatively associated with the number of 

children, and higher LS scores are positively linked with offspring count. The results from the 

fixed effects approach (within-family comparison) do not differ much from the model based 

on between-family estimation. The pattern can be described as an S-shape since the lowest 

scores do not differ very much compared to each other and neither do the higher LS scores. 

The graphs reveal that the mediators (income, education, marital status) can explain the LS-

fertility link to some extent, in particular with respect to between-family considerations. When 

mediators are excluded, the curve is steeper and differences according to LS in number of 

children are relatively large, e.g. males with lowest LS scores have approximately 0.25 fewer 

children on average compared to males with LS scores of 5 in the between-family comparison. 

Regarding models that include mediators, the general pattern remains but the magnitudes are 

smaller. For instance, males with lowest LS scores (1, 2 or 3) at time of military recruitment 

have around 0.1 fewer children compared to the reference group (score 5). This represents a 

reduction in offspring count of ca. 5.8% compared to the average number of children in the 

overall population (1.73). The general patterns remain similar but to a slightly lower extent 

when comparing male siblings to each other (within-family comparison). 
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Figure 1: The relationship between leadership scores measured at ages 17-20 and total number of children by 
age 39 or later amongst Swedish men born 1963-1979. Poisson regression models, error bars are 95% 

confidence intervals. 

 

Note: Models without mediators control for cognitive abilities, birth year, birth order, and in case of between-
family considerations for sibling group size. Models with mediators include income, education, and marital 
status additionally. 

 

Figure 2 below depicts the association between LS and the probability of remaining childless 

by age 39 or later. Again, results are shown for the total sample (between-family analyses) as 

well as for the sample including brothers only (within-family consideration) separately. Graphs 

contain estimates from models with and without mediators. In all models, a negative trend can 

be seen: men with the lowest LS scores are more likely to stay childless by age 39, while higher 

scores on LS are associated with a lower probability of being childless. The results from models 

excluding income, education, and marital status show a steeper gradient in the relationship 

between LS and childlessness than models including these variables, in particular in between-

family analyses. According to these models, men with the lowest LS scores have almost a 20% 

higher probability to remain childless compared to the reference group (LS score of 5). On the 
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other tail, men with the highest LS score have a more than 10% lower probability of being 

childless relative to the reference group. This pattern weakens when models control for income, 

education, and marital status. Nevertheless, men with the lowest LS scores have a coefficient 

of 0.08, which means a 38% higher probability to remain childless compared to the baseline 

probability (0.21). Again, fixed effects models show similar patterns but on a slightly lower 

level. 

 

Figure 2: The relationship between leadership scores measured at ages 17-20 and probability to remain 
childless by age 39 or later amongst Swedish men born 1963-1979. Linear probability models, error bars are 

95% confidence intervals. 

 

Note: Models without mediators control for cognitive abilities, birth year, birth order, and in case of between-
family considerations for sibling group size. Models with mediators include income, education, and marital 
status additionally. 
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The Role of Cognitive Ability 

In order to explore the shown association between LS and completed fertility a bit further we 

ran models with and without adjustment for cognitive skills. This allows us to estimate the 

effect that may be explained by cognitive skills, particularly relevant for our analyses since LS 

were mainly collected for the males on the top half of the cognitive ability distribution. Figures 

A3 and A4 in the Appendix suggest that cognitive skills do not play a great role in the LS-

fertility association. Estimates from both models (with and without cognitive abilities) are very 

similar, and this can be concluded from both between- and within-family analyses. The only 

exception from this pattern is the group containing missing values in the between-family 

considerations. 

 

Leadership Skills and Mediators 

The findings above demonstrate that LS scores are clearly linked with completed fertility 

among males in Sweden. We aim for possible explanations of this association by examining 

the relationship between LS and a set of potential mediators that have been found to affect 

fertility as well. Therefore, we ran linear regression and linear probability models using 

income, educational level, and marital status as outcomes and LS as an independent variable. 

Results are shown in the Appendix (Fig. A5-A7). In general, positive associations between LS 

and income, education as well as the probability of getting married can be seen, i.e. higher LS 

predict a higher cumulated income, a higher probability of receiving tertiary education, and a 

higher probability of getting married by age 39. 

In order to examine the role of potential mediators on the LS-fertility link further, we ran 

additional models including interaction terms between LS and income (as deciles), education 

(grouped in “Primary or lower”, “Secondary”, “Post-Secondary”, “Missing”), and marital 

status (“Never married”, “Ever married”). Findings are shown in Fig. 3 and 4 below (and Fig. 

A8, respectively). 

Figure 3 refers to the interaction between LS and income in deciles regarding childlessness 

based upon both between- and within-family models. Whereas males from the lowest income 

deciles have the highest probabilities of being childless by age 39 or later, men from the highest 

income groups are less likely to stay childless by this age. But not only the magnitudes are 

different across income deciles. The coefficients across LS scores also differ within income 
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groups. In general, lower LS scores are linked with higher probabilities, and higher LS are 

associated with lower probabilities to remain childless. Most distinct patterns can be observed 

in lower income deciles. Figure A9 in the Appendix shows the corresponding patterns with 

regards to offspring count. Figures A10 and A11 demonstrate the interaction between LS and 

education as well as between LS and marital status regarding number of children as fertility 

outcome. 

 

Figure 3: The relationship between leadership scores measured at ages 17-20 and the probability to remain 
childless by age 39 and higher amongst Swedish men born 1963-1979. Linear probability models by income 

deciles, error bars are 95% confidence intervals. 

 

Note: Models control for cognitive ability, birth year, birth order, and in case of between-family considerations 
for sibling group size. 

 

The association between LS and childlessness by age 39 and higher according to marital status 

is shown in Figure 4. Estimates of between-family considerations are very similar to the ones 

of within-family models. Findings for men who ever got married demonstrate that LS does not 

seem to play a great role with regards to the probability to remain childless. Negative 
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associations between LS and childlessness (coefficients between 0.06 and -0.04) are rather 

marginal compared to the reference group (LS=5). These correlations are attenuated when 

controlled for shared factors. With respect to the males who have never been married, there is 

a clear relationship between LS and fertility. Men with lowest LS scores (1, 2, 3) show a more 

than 35% (within-family) or 40% (between-family) higher probability to remain childless by 

age 39 and higher compared to the reference group (LS score 5, ever married). Highest LS 

scores (7, 8, 9) are still positively linked to childlessness but to a smaller extent (coefficients 

of 0.15-0.2). Findings with respect to offspring counts are shown in Figure A11 in Appendix. 

 

Figure 4: The relationship between leadership scores measured at ages 17-20 and the probability to remain 
childless by age 39 and higher amongst Swedish men born 1963-1979. Linear probability models by marital 

status, error bars are 95% confidence intervals. 

 

Note: Models control for cognitive ability, birth year, birth order, and in case of between-family considerations 
for sibling group size. 
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Discussion 
Conclusions 

It was the aim of our study to disentangle the relationship between leadership skills (LS) and 

completed fertility among males in Sweden. Swedish register data allowed us to examine the 

extent to which LS scores (measured at time of military conscription) are linked with number 

of children and childlessness by age 39 and higher. Findings from Poisson Regression and 

Linear Probability models have shown that higher LS are linked with a higher offspring count 

and lower levels of childlessness while lower LS are associated with fewer children and higher 

levels of childlessness by age 39 and higher. Furthermore, our results show associations in 

(reversed) S-shape patterns, at least in full models including all covariates. Comparisons 

between within-family (fixed effects approach) and between-family considerations indicate no 

strong differences in the examined personality-fertility link, indicating that differences in 

fertility by LS scores are not strongly driven by shared factors such as socioeconomic status or 

genes linked to the family of origin. However, differences by income decile, educational level 

and marital status are evident. The association between LS and fertility appears stronger 

amongst men in lower income deciles, higher education groups and men who have never been 

married. This indicates important mediating roles of the socio-economic indicators and marital 

status for the LS-fertility link, in particular considering the strong associations between income, 

education, and marital status on the one side, and fertility on the other. The mediating role is 

supported by extra analyses using income, education, and marital status as outcomes depending 

on LS and other covariates. It is important to interpret these findings cautiously since a large 

number of males was not assessed regarding their LS. It seems that mainly individuals on the 

top half of the cognitive skills distribution have been evaluated according to their LS. We 

addressed this data limitation by treating males with missing values as an additional group 

rather than excluding them from the analysis. Our analyses including these missing values have 

shown that this group reveals similar associations with fertility as the males with lower LS 

scores, which indicates that low cognitive skills are possibly linked with lower LS. Regarding 

sibling comparisons, we applied fixed effects approaches, from which no essential differences 

compared to between-family considerations have been detected. 

Our study reveals a number of strengths and limitations. One of the most important weaknesses 

of our analyses is it that we cannot examine the LS-fertility relationship for women in Sweden 

since information on LS have only been available for men who attended the military 

recruitment. Additionally, there is evidence that kin effects on own fertility should be 
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considered more cautiously since different relatives (and different ties) might affect 

individuals’ fertility differently. For instance, older brothers may influence women’s fertility 

differently than older sisters do (Sear et al., 2003). Apart from sisters who had to be ignored 

using Swedish register data, we could not capture other social influences by peer groups (e.g. 

friends) that may play an important role as well. 

The measurement of leadership represents a further limitation of our study. It was based on a 

rating by psychologists on a leadership skill scale. In this point, we are not entirely sure about 

the exact evaluation on this facet, i.e. how the leadership skills scores were obtained (e.g. by 

the subjective assessment of the psychologist, by a set of items, or other approaches). 

Furthermore, we use a relatively broad measurement of LS that is collected by the Swedish 

military. Therefore, we cannot look at underlined facets of leadership, which do exist according 

to previous research. Facets such as organizational agility, decision quality, ethics, command 

skills belong to LS (Floris et al., 2020), as well as acting trustworthy, individual time-

management, taking initiative in different contexts, the ability to encourage others to act and 

networking (Boone & Peborde, 2008). These factors may affect career success differently 

(Floris et al., 2020), which may also have an impact on social standing and fertility. 

Additionally, the LS were only measured for males from the top half of the cognitive ability 

distribution. We cannot be certain that our detected associations are still valid when including 

men with lower cognitive skills. 

Another limitation relates to the reciprocal link between LS and potential mediators. We could 

examine the association between LS measured at military recruitment and income, education 

as well as marital status by age 39. This analytical approach is in line with previous research. 

For instance, personality may predict career development (Silver & Spilerman, 1990) and 

occupation indicators such as income, in particular if the personality facets fit to the job 

demands (Denissen et al., 2018). However, we had to neglect the reverse relationship between 

mediators and LS since no changes in LS over time have been recorded. Previous research 

suggests 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, 

in particular when it is measured by interviews instead of questionnaires (Hopwood & 

Bleidorn, 2018). Nevertheless, a benefit from our approach is that LS was measured in early 

adulthood, and this obviates any concerns about reverse causality driving the association that 

we observe between LS scores and fertility. 
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On the other hand, our study reveals a number of strengths. Due to the unique identification 

number that each individual in Sweden obtains, we could link leadership skills from military 

service data with a number of socio-demographically relevant factors such as fertility, marital 

status, or education from other Swedish registers. The power of our data furthermore allowed 

us to compare male siblings to each other in order to examine whether within-family analyses 

reveal differences compared to between-family considerations. 

Another strength of our study is it to explore the prospective association between leadership 

skills measured at age of military recruitment (17-20 years) and (almost) completed fertility in 

mid-adulthood (age 39 and higher). One previous study by Jokela and Keltikangas-Järvinen 

(2009) reveals a similar study design. However, the sample of the authors was coming from 

the Cardiovascular Risk in Young Finns Study and, therefore, was much smaller, with about 

1,300 participants. Furthermore, the participants in their study were 39 years or younger. 

Contrary, our analyses were based on males who were 39 years and older and, therefore, could 

be considered as having largely completed fertility. 

Register data from Sweden has further advantages over survey data. For instance, surveys 

usually suffer from selection biases since some individuals may reject participation for various 

reasons. These individuals may reveal specific patterns with regards to the research interest. In 

our case, almost all Swedish males from the birth cohorts 1963-1979 have been recorded over 

most reproductive ages so that we have almost complete fertility information for these cohorts 

– including individuals who would not participate in a survey. For instance, disadvantaged 

males may be both more likely to reject survey participation and less likely to get children. 

These would bias the results in analyses based on survey data. Using Swedish register data, 

however, overcomes this problem. We must condition our analyses on males with higher 

cognitive abilities since only these men received a value according to their LS. However, we 

are aware of these biases whereas researchers do usually not know the reasons of non-

participation when using survey data. We could control for cognitive abilities in our models 

and have not found very large differences compared to models without this factor. Therefore, 

we would not expect large biases in our findings compared to analyses that include LS for 

everybody (also males with lower cognitive skills). Conclusions on the population level are 

more certain than estimates based on survey data. Our estimates have a high degree of precision 

because we have large statistical power and can draw conclusions more or less directly on the 

entire population of interest (males in Sweden from birth cohort 1963-1979) instead of drawing 

a small subsample only. 
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Although the LS-fertility link could be explored on a population-level based on Swedish 

register data among males, there is still much room to examine this specific association further. 

For instance, it would be interesting to explore the leadership-fertility link among women as 

well since previous research suggests that females reveal different, even stronger, associations 

with fertility (Jokela & Keltikangas-Järvinen, 2009). Furthermore, there are more 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 maturity (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. Additionally, personality may affect other important life outcomes with 

respect to family formation, e.g. marital behavior. The personality-fertility link may also be 

explored in other cultural contexts, in particular considering the differences in the association 

between SES and fertility in the Scandinavian countries on the one hand and other (high-

income) countries on the other. 
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Appendix 
Table A1: Descriptive Statistics - Variables 

# Children
0 134,361 20.64
1 96,014 14.75
2 278,713 42.82
3 108,731 16.70
4 24,729 3.80
5 5,867 0.90
6 1,651 0.25
7 485 0.07
8 204 0.03
9 or more 192 0.03

Leadership Skills
1 3,694 0.57
2 14,361 2.21
3 31,742 4.88
4 65,847 10.12
5 108,856 16.72
6 93,002 14.29
7 61,554 9.46
8 21,823 3.35
9 4,048 0.62
Missing 246,020 37.79

Cognitive Skills
1 21,075 3.24
2 45,120 6.93
3 69,711 10.71
4 99,927 15.35
5 153,888 23.64
6 108,214 16.62
7 80,170 12.32
8 47,044 7.23
9 25,798 3.96

Educational Level
No Basic Education 693 0.11
Primary 53,385 8.20
Lower Secondary 202,987 31.18
Upper Secondary 148,774 22.86
Post-Secondary 98,429 15.12
Tertiary 137,782 21.17
Doctor 8,897 1.37  
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Table A1: Descriptive Statistics – Variables (cont.) 

Birth Order
1 339,335 52.13
2 218,315 33.54
3 67,671 10.40
4 17,180 2.64
5 5,077 0.78
6 1,926 0.30
7 790 0.12
8 or higher 350 0.05

303 0.05

Sibling Group Size
1 126,364 19.41
2 305,005 46.86
3 155,918 23.95
4 43,426 6.67
5 12,239 1.88
6 4,396 0.68
7 1,863 0.29
8 or more 1,736 0.27

Civil Status
Never Married 325,977 50.08
Ever Married 324,970 49.92

Observations Mean Std.dev. Min Max
Income by age 39 650,947 132.62 110.20 -2,409.68 46,742.79
Birth Year 650,947 1971.24 4.11 1963 1979  
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Figure A1: The relationship between leadership scores (including 0) measured at ages 17-20 and total number 
of children by age 39 or later amongst Swedish men born 1963-1979. Poisson regression models, error bars are 

95% confidence intervals. 

 
Note: Models without mediators control for cognitive abilities, birth year, birth order, and in case of between-

family considerations for sibling group size. Models with mediators include income, education, and marital 

status additionally. 
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Figure A2: The relationship between leadership scores (including 0) measured at ages 17-20 and probability to 
remain childless by age 39 or later amongst Swedish men born 1963-1979. Linear probability models, error 

bars are 95% confidence intervals. 

 
Note: Models without mediators control for cognitive abilities, birth year, birth order, and in case of between-
family considerations for sibling group size. Models with mediators include income, education, and marital 
status additionally. 

 

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

M
is

si
ng 0 1 2 3 4 5 6 7 8 9

M
is

si
ng 0 1 2 3 4 5 6 7 8 9

Between-family comparison Within-family comparison

Without mediators With mediators

C
hi

ld
le

ss
ne

ss

Score Leadership Skills



43 
 

Figure A3: The relationship between leadership scores measured at ages 17-20 and total number of children by 
age 39 or later amongst Swedish men born 1963-1979 (the role of cognitive ability). Poisson regression models, 

error bars are 95% confidence intervals. 

 
Note: Models without cognitive skills control for income, education, marital status, birth year, birth order, and 

in case of between-family considerations for sibling group size. Models with cognitive skills include cognitive 

abilities additionally. 
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Figure A2: The relationship between leadership scores measured at ages 17-20 and probability to remain 
childless by age 39 or later amongst Swedish men born 1963-1979 (the role of cognitive ability). Linear 

probability models, error bars are 95% confidence intervals. 

 
Note: Models without cognitive skills control for income, education, marital status, birth year, birth order, and in 
case of between-family considerations for sibling group size. Models with cognitive skills include cognitive 
abilities additionally. 
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Figure A5: The relationship between leadership scores measured at ages 17-20 and cumulated income by age 
39 amongst Swedish men born 1963-1979. Linear regression models, error bars are 95% confidence intervals. 

 

Note: Basic models control for birth year, birth order, and in case of between-family considerations for sibling 
group size. Results for models including cognitive ability are shown separately. 
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Figure A6: The relationship between leadership scores measured at ages 17-20 and probability to obtain 
tertiary education by age 39 amongst Swedish men born 1963-1979. Linear probability models, error bars are 

95% confidence intervals. 

 

Note: Basic models control for birth year, birth order, and in case of between-family considerations for sibling 
group size. Results for models including cognitive ability are shown separately. 
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Figure A7: The relationship between leadership scores measured at ages 17-20 and the probability to get 
married by age 39 amongst Swedish men born 1963-1979. Linear probability models, error bars are 95% 

confidence intervals. 

 

Note: Basic models control for birth year, birth order, and in case of between-family considerations for sibling 
group size. Results for models including cognitive ability are shown separately. 
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Figure A8: The relationship between leadership scores measured at ages 17-20 and probability to remain 
childless by age 39 or later amongst Swedish men born 1963-1979. Linear probability models by educational 

levels, error bars are 95% confidence intervals. 

 

Note: Models control for cognitive ability, birth year, birth order, and in case of between-family considerations 
for sibling group size. 
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Figure A9: The relationship between leadership scores measured at ages 17-20 and total number of children by 
age 39 and higher amongst Swedish men born 1963-1979. Poisson regression models by income deciles, error 

bars are 95% confidence intervals. 

 

Note: Models control for cognitive ability, birth year, birth order, and in case of between-family considerations 
for sibling group size. 
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Figure A10: The relationship between leadership scores measured at ages 17-20 and total number of children 
by age 39 and higher amongst Swedish men born 1963-1979. Poisson regression models by educational levels, 

error bars are 95% confidence intervals. 

 

Note: Models control for cognitive ability, birth year, birth order, and in case of between-family considerations 
for sibling group size. 
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Figure A11: The relationship between leadership scores measured at ages 17-20 and total number of children 
by age 39 and higher amongst Swedish men born 1963-1979. Poisson regression models by marital status, error 

bars are 95% confidence intervals. 

 

Note: Models control for cognitive ability, birth year, birth order, and in case of between-family considerations 
for sibling group size. 
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