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Abstract
In most countries, men are more likely to be childless than women. Understanding how this inequality
arises is important given the significance of parenthood for individuals’ lives. The objective of this study
was to explore how three prominent explanations for sex inequalities in childlessness relate to the Sex Gap
in Childlessness (SGC) in Sweden. The three explanations examined were sex ratio imbalance (more men
than women), mismeasurement of fatherhood (inequalities in registration) and partnership differences
(inequality in multi-partner fertility). Administrative register data for cohorts born in 1945–1974 were
used. The population was restricted to men and women who were born in Sweden or arrived prior to
the age of 15, and all registered childbearing partnerships were examined. To explore the possible signifi-
cance of the three explanations, counter-factual standardization was used. Of the three explanations exam-
ined, the population sex ratio had the largest positive impact on the SGC, while multi-partner fertility had a
negative impact. The results show that inequalities in the sex ratio can explain about 20–34% of the SGC
depending on cohort. Inequalities in registration of fathers explain about 9–24% of the SGC depending on
cohort. Finally, results show that women are slightly more likely to have multiple partners, and that this
behaviour has a substantial minimizing effect on the SGC (minimizing it by 6–65%). To the authors’
knowledge this was the first paper to estimate the scope of the impacts of these three mechanisms on
the SGC. Differences in multi-partner fertility have in many instances been used as an explanation for
men’s higher childlessness. This study shows that women have slightly more childbearing partners than
men, and that this actually leads to a smaller SGC in the studied population.
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Introduction
Sociologists have studied the importance of fatherhood in men’s lives for decades (Furstenberg,
1988, Marsiglio, 1993; Eggebeen & Knoester, 2001; Knoester & Eggebeen, 2006; Dermott, 2014).
Yet among demographers, the collection and analysis of fertility data have historically focused on
women (Green & Biddlecom, 2000; Culley et al., 2013). More recently, new data sources on men’s
reproductive histories (such as administrative registers and surveys) have enabled demographic
research on fatherhood. This research shows a Sex Gap in Childlessness (SGC): men are more
likely to be childless than women. This trend is observed in Norway (Kravdal & Rindfuss,
2008; Lappegård et al., 2011; Jensen & Lie, 2016), Australia (Parr, 2010), Finland (Jalovaara
et al., 2019), Denmark (Priskorn et al., 2012) and a number of European countries (Miettinen
et al., 2015). In Sweden, for cohorts born in 1940–1974 there is a 6–10 percentage point difference
in childlessness between men and women; 13–15% of women and more than 20% of men have no
biological children by the age of 45 (Jalovaara et al., 2019; Statistiska Centralbyrån, 2020).
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To some extent, the sex disparity in childlessness between men and women seems mysterious,
as children are the consequence of reproduction between the genetic material of one man and one
woman. So how does the SGC arise? Demographic literature suggests three explanations (see, for
example, Miettinen et al., 2015, for an overview). The first is the sex ratio imbalance in popula-
tions: most adult populations have more men than women. Men face a scarcity of available repro-
ductive partners, and this sex ratio imbalance mechanically produces the SGC. The second
explanation is more bureaucratic: mismeasurement of fatherhood. Issues in the collection of reg-
ister or survey data might lead to an under-count of fathers, and if not all fathers are officially
acknowledged, the SGC may be partially explained by mismeasurement. The third explanation
is partnership differences. If men are more likely than women to have children with multiple part-
ners, this creates a scarcity of female partners and produces the SGC.

These suggested pathways tell quite different stories of how the SGC arises, each story with its
own social significance. However, despite the previous identification of these mechanisms as
important to the SGC, the authors are not aware of any previous research that has investigated
the relative contribution of each mechanism. This was the goal of the present study.

Identifying the relative importance of the different mechanisms leading to the SGC is significant for
several reasons. Childlessness as a phenomenon has huge social significance for inequalities at the
individual and group level. It is important to acknowledge that within the group of men without chil-
dren, there are differences in self-identification, between the ‘childfree’, ‘involuntary childless’ and
everyone in between (Blackstone & Stewart, 2012; Kreyenfeld & Konietzka, 2017). (Note that in this
paper, for readability, individuals with no biological children are referred to as ‘childless’ throughout
the text, though members of this group may not use that terminology themselves). Nevertheless, the
transition to fatherhood is an event of major life significance for most men. Group inequalities in
childlessness map onto differences in lived experience, ranging from the structure of one’s days
and social circles to differences in professional and financial situation, mental and physical health
and so on (Dribe & Stanfors, 2009; Craig & Mullan, 2010; Keizer et al., 2010; Umberson et al.,
2010; Koslowski, 2011; Lersch et al., 2017). Additionally, a better understanding ofmechanisms behind
the SGC would inform research on sex differences in childlessness, for example research examining
whether the SGC is a consequence of self-selection away from fatherhood by men or due to a stronger
selection by women (Lappegård & Rønsen, 2013; Jensen & Lie, 2016).

An additional reason to explore the sex difference in childlessness is due to the non-academic
discussion and cultural debate around men’s family experiences. Recent debates have focused on
the injustices of sexual inequality, highlighting the possible negative consequences to society and
to the men who do not reproduce (sometimes grouped together with men who do not have part-
ners, under the ‘incel’ label) (see Tolentino, 2018, for a prominent example). Though such cultural
debate may not be greatly responsive to academic literature, it seems worthwhile to demonstrate
the extent to which the prevalence of multiple-partnership among men, or the imbalance in the
population sex ratio, actually contributes to the extent of men’s childlessness.

The goal of the present study was to compare the relative contributions of these three mech-
anisms to the SGC in Sweden. To do so, the study leveraged the strength of administrative register
data. These data have nearly complete coverage of the Swedish population and almost perfect
registration of the biological parenthood of all children – making it possible to study the sex ratio
imbalance, partnership differences and registration issues with high precision. The research ques-
tion was: To what extent can the leading explanations for sex inequalities in childlessness account
for the Sex Gap in Childlessness in Sweden? The data for the study covered men and women born
1945–1974 (following the youngest cohorts up to age 45). To evaluate the relative contribution of
the different mechanisms to the SGC, the study employed a standard demographic approach:
counter-factual via standardization. It examined the extent to which the SGC (measured as
the Sex Ratio in Childlessness) can be explained by the sex ratio in the population, by the sex
differences in registration (fathers are less likely to be registered), and by the propensity of
men and women to have multiple reproductive partners.
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Background
The sex gap in childlessness

Anthropological and genetic studies suggest that historically, women were more likely than men
to reproduce (Dupanloup et al., 2003; Henrich et al., 2012; Karmin et al., 2015). With the advent
of large-scale surveys aimed at collecting information on fatherhood, and increasing use of admin-
istrative register data, the SGC is easier to quantify. The SGC in Norway is about 6–11% (Jensen &
Lie, 2016; Jalovaara et al., 2019). In Denmark, it has increased from 5 to 8 percentage points for
cohorts born in 1945–1980 (Priskorn et al., 2012). In Australia, the SGC is 3.3% for cohorts born
in 1941–1956 (Parr, 2010). In Russia, men surveyed in the Gender and Generations Survey had
1–5% higher childlessness than women depending on cohort (Alich, 2007). The SGC also appears
to be increasing among younger cohorts (Kravdal & Rindfuss, 2008; Lappegård et al., 2011;
Statisiska Centralbyrån, 2020). In Sweden, the SGC at ages 40–45 is around 6–10%, depending
on cohort (Jalovaara et al., 2019, Statisiska Centralbyrån, 2020).

Men are not only more likely to be childless – they are also more likely to remain unpartnered
throughout life than women. Finnish men are more likely to be never-partnered than women
(16% compared with 10% of women) (Jalovaara & Fasang, 2015). Norwegian men are more likely
to be never-partnered by age 40 (7.8% vs 5.2%) in cohorts born from 1927 to 1968. Across Europe,
men are slightly more likely to be never-partnered than women (7.28 vs 4.18%) (Bellani et al.,
2017). These numbers point to a significant sex difference in the lifetime experiences of partner-
ship and reproduction – but how does this difference arise?

Mechanisms of the SGC

The first commonly suggested mechanism behind the SGC is sex ratio imbalance. Most human
populations have a natural surplus of boy babies at birth (for a sex ratio of around 1.05, with some
variation; see James, 1987, for a review), and differential patterns of mortality and migration can create
further inequalities between the number of men and women in a population. When there are more
men than women, it is much less likely that every man would be able to find a reproductive partner.
Traditional theorizing on the marriage market has developed measures of this sex ratio imbalance in
the literature on the ‘marriage squeeze’ (Akers, 1967; Anzo, 1985). Research on the ‘marriage squeeze’
has shown that sex ratio matters – that inequalities in national or local population sex ratios do indeed
lead to lower rates of partnership formation for the disadvantaged sex (Esteve & Cabre, 2004; Parr,
2010; Lainiala & Miettinen, 2013; Brainerd, 2017; Berrington, 2017).

Based on previous research, it would be expected that population sex imbalance would play
some role in the Swedish SGC. The Swedish population has grown substantially as a consequence
of international migration, and the population of men who migrate is somewhat higher than that
of women. In Sweden, this has created a surplus of men after 2015 (Statistics Sweden, 2020). The
Swedish popular press has problematized the surplus of men as a social issue, and editorials
have connected this sex ratio imbalance with male loneliness (Kronqvist, 2016). Demographers
have also flagged the surplus of men (and particularly of lower educated men, who are more likely
to be single) as an explanation for the SGC in the Nordic countries (Jalovaara et al., 2019), and
Sweden specifically (Statisiska Centralbyrån, 2020). The authors are not aware of any studies that
have attempted to quantify the possible impact of the sex ratio imbalance on the SGC. However,
one study from Norway concluded that while men migrate more than women, and immigrant
men do have higher childlessness than Norwegian-born men, the contribution of immigrant
men to the sex inequality in childlessness is marginal (Statistics Norway, 2014).

A second mechanism that creates the SGC is measurement issues. Historically, men are some-
what less likely than women to report biological parenthood (Miettinen et al., 2015), which would
lead to an over-estimation of the SGC. Even with administrative register data, there are still some
inequalities between the registration of biological mothers and fathers. Some births do not have a
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biological father registered. However, these are only a small number of all cases in Sweden
(Statisiska Centralbyrån, 2020), and in the Nordic countries in general (Priskorn et al., 2012;
Jalovaara et al., 2019). An additional possible administrative issue is over-coverage due to out-
migration (Monti et al., 2019). Not all out-migrations are reported to the authorities. Only
91% of emigrations are reported within 30 days; thus over-coverage has been estimated to be
0.1% for Nordic citizens and potentially 4–8% for those born outside (Ludvigsson et al.,
2016). If people out-migrate without registering their out-migration, this distorts demographic
estimates by skewing the size of the registered population. If men are more likely than women
to out-migrate without registering an out-migration, the observed (over-estimated) childlessness
among men would be higher than among women.

A final mechanism which contributes to the SGC is sex difference in partnership behaviour. Men
and women differ in their propensity to have children with multiple partners (multi-partner fertility or
MPF). Multiple-partner fertility could affect SGC as it has increased across Europe to become a ‘sub-
stantial minority’ of all parents (Thomson et al., 2014; Thomson, 2014). If men are more likely than
women to have children with multiple partners, then through simple arithmetic, it would be more
common for men to be ‘outcompeted’ in the partner search and thus to remain childless, than would
be the case for women. This sex difference in MPF is often mentioned when theorizing the SGC (Parr,
2010;Miettinen et al., 2015; Saarela & Skirbekk, 2020). From an evolutionary fitness perspective, across
historical societies men have had a higher reproductive variance than women (Trivers & Campbell,
1972; Jokela et al., 2010; Betzig 2012). In the United States an estimated 8% of men in selected cohorts
have children with more than one partner (Guzzo & Furstenberg, 2007, cited in Lappegård & Rønsen,
2013). In the NLSY dataset, Americanmen are somewhat more likely to have 3� spouses than women
(Jokela et al., 2010). In Norway, the figure is 11% for men born in the 1960s (Lappegård et al., 2011).

However, it is unclear to what extent sex differences in MPF would explain the SGC. In Finland,
data on partnerships suggest that men are only slightly more likely than women to have had mul-
tiple partnerships (35% vs 33%) (Jalovaara & Fasang, 2015). A recent report on childlessness by
Statistics Sweden (2020) mentions MPF as a possible contributor to the SGC, but does not provide
analysis on the magnitude of this mechanism.

The Swedish context

The topic of men’s childlessness (and singlehood/loneliness) is of significant research interest in
Sweden as it is a huge issue of public debate: sexual inequality and lonely men are seen as ‘social
issues’ (Expressen, 2018; Omni, 2020), activity on ‘incel’ forums is high compared with other
countries (Swedish Public Radio, 2020) and one editorial even claimed ‘the lonely man is our
time’s biggest gender equality question’ (Västerbottens-Kuriren, 2018). This debate is often
focused on men’s experiences, and explicit reference is made to the SGC or gender gaps in part-
nership behaviour more generally. Hence, the use of high-quality administrative register data to
address the question of the SGC is an important contribution within the Swedish context. Sweden
is also comparable in the scope of the SGC to other Nordic countries (Jalovaara et al., 2019),
though it does have a somewhat lower sex ratio (1.03 at ages 25–54) compared with Norway
(1.07) and Finland (1.05) (CIA, 2020). The authors are not aware of comprehensive published
data on the number of reproductive partners by sex in different countries, and thus it is difficult
to say whether Sweden is comparable to other Nordic countries or beyond.

Methods
Data and methodology

The aim of this study was to identify the relative strength of different explanations for the SGC. To
accomplish this, standardization was used to estimate the maximum share of the SGC accounted
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for by each of the three tested mechanisms. Swedish administrative register data were used to
present rates of childlessness for men and women born in 1945–1974. The data were limited
to the year 2019, which means that the youngest cohorts were observed until age 45. (For refer-
ence, about 0.65% of men born in 1955–1960 became first-time fathers after age 45.)

The first step in the analysis was to show the difference in childlessness among men and women
in the selected cohorts. The observed childlessness rate was based on biological parenthood, taken
from the multi-generational register. The total population in these birth cohorts was 2,967,869
men and 2,613,645 women. The coverage of births in Sweden is accurate to nearly 100% because
individual registration numbers are necessary for all official services in Sweden (Ludvigsson et al.,
2016). However, adults who immigrate to Sweden would not be recognized as parents if their
children do not immigrate with them. Hence, the study population is restricted to men and
women who were born in Sweden or who immigrated prior to age 15, and to men and women
who survived past age 15. This excludes a significant share of the total population, leaving
1,674,444 men and 1,582,370 women. Based on this population, the sex difference in childlessness
was shown and the Sex Ratio in Childlessness was calculated (the ratio of childless men to child-
less women).

Three standardizations were performed in the analysis. To make these simple standardizations
easy to follow, each step is spelled out formally below.

Within each cohort (x), the number of childless men is equal to the total number of men mul-
tiplied by the probability of childlessness in that cohort:

Childless menx � Menx � Share childless menx� �
Childless womenx � Womenx � Share childless womenx� �

The Sex Ratio in Childlessness is the simple ratio of childless men to childless women:

Sex Ratio in Childlessnessx �
Childless menx

Childless womenx

The first analysis addresses the issue of the population sex ratio imbalance. The first result is the
sex ratio within the observed total population, which is the ratio of men to women in each birth
cohort:

Cohort Sex Ratio x �
Menx

Womenx

To estimate the impact of the population imbalance in sex on the SGC, a counterfactual is
created where the numbers of men and women in the population are set equal, and thus the stan-
dardized population sex ratio is 1. The Adjusted Sex Ratio in Childlessness is calculated by asking
how the SGC would look if the population of men and women were equal, but if the childlessness
rates for men and women remained the same. This counterfactual is simplistic, as partnership
behaviour in a population would probably change with a change in the sex ratio – but it never-
theless gives an estimate of the role of sex ratio imbalance. Given the formal definition of the Sex
Ratio in Childlessness above, it can be seen that in a population where the number of men is equal
to the number of women, the Sex Ratio in Childlessness would be equal to the following:

Adjusted Sex Ratio in Childlessnessx �
Share childless menx� �

Share childless womenx� �
As mentioned above, the population sex ratio is very slightly skewed by over-coverage due to

unreported out-migration, but a correction for this over-coverage had extremely minor effects on
the results (results available from authors upon request).

The next standardization addresses discrepancies in parent registration at birth. For a share of
all births there is only one registered parent – the mother. Registration of mother-only could be
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due to relationship issues (one or both parents choosing to leave the father off registration), due to
women partnering with foreign nationals who could not be registered due to their lack of a
Swedish personal identifier or due to women having children without a partner by using a sperm
donor. In the counterfactual approach, the number of childless men in each birth cohort is
reduced by the number of women who have had any child without a father registered. In the
counterfactual scenario, each child who would have been born with no father registered is instead
born to a childless man. This scenario is clearly a ‘ceiling’ estimate of the possible contribution of
registration problems to the SGC. It is intuitively a ‘ceiling’ estimate because finding a Swedish
childless man would not be a preferred alternative for many women whose reproductive partner is
a woman, a non-Swedish man or a man who they chose not to register:

Adjusted childless menx� � � Childless menx �Women with no registered partnerx

Childless womenx � Womenx � Share childless womenx� �

Adjusted Sex Ratio in Childlessnessx �
Adjusted �childless menx�

Childless womenx

The final step estimates the significance of sex differences in multi-partner fertility. First, the
distribution of reproductive partners among men and women within each cohort group is pre-
sented. Another standardization is performed by equalizing the number of reproductive partners
that men and women have. In this standardization, men and women in each cohort are con-
strained to the lower number of reproductive partners (whether it’s the men or the women
who have the lowest partner count in that cohort).

This reduction in multi-partner fertility decreases same-sex competition for partners and ‘frees
up’ some surplus partners, which are then ‘redistributed’ to childless individuals of the same sex.
In the real world, men/women who reproduce with many partners technically ‘outcompete’ child-
less men/women who would otherwise want to have children with those partners. In the per-
formed standardization, the number of individuals who have children with more than one
partner is the same for men and for women, and childless individuals ‘benefit’ from this limitation.
To model this, the total number of surplus partners (total number of partners – 1) in one sex is
subtracted from the number of childless individuals in that sex. The adjusted Sex Ratio in
Childlessness is then calculated using the new population numbers. As with earlier standardiza-
tions, this is of course a ‘ceiling’ estimate of the possible contribution of MPF to the SGC, as such
‘redistribution’ of partners to childless individuals is not a possible feature of Swedish society.

For men and women:

Surplus reproductive partners women� � � 1�Women with two partnersx

� 2�Women with three partnersx . . .

� n � 1� � �Women with n partnersx

For each cohort:

Reproductive partners to redistribute �wo	menx� �
� Surplus reproductive partners womenx� � � Surplus reproductive partners menx� �

Adjusted childless menx� � � Childless menx � Reproductive partners to redistribute menx� �

Adjusted childless womenx� � � Childless womenx

� Reproductive partners to redistribute womenx� �
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Adjusted Sex Ratio in Childlessnessx �
Adjusted �childless menx�

Adjusted �childless womenx�
The analytical design in this study is a series of simple standardizations that show the maxi-

mum plausible contribution of different mechanisms to the SGC. The presentation of the results is
concluded by showing how much the different standardizations can explain of the SGC by calcu-
lating the percentage change each standardization makes in the Sex Gap in Childlessness, given by
(SRC–1). While the simple assumptions in these analyses do not allow an exploration of how
changes in each individual mechanism (e.g. sex ratio or multi-partner fertility) would influence
the relative strength of other mechanisms, this study is a necessary first step in actually quantifying
the role of the different mechanisms previously proposed in the literature.

Additional analysis

The study cohort observed was not a closed population: not all partners of the men in the relevant
cohorts were included in the cohorts of women in the study and vice versa. This was because the
men and women in the studied cohorts were able to partner ‘out-of-cohort’ with individuals born
before 1945, after 1974 or with individuals who in-migrated to Sweden after the age of 15 or who
out-migrated from Sweden.

The SGC may be affected by out-of-cohort partnerships. If women in the studied cohorts were
more likely to partner with out-of-cohort partners, this would contribute positively to the SGC as
the out-of-cohort partners could be considered as ‘out-competing’ the childless men in the study
cohort. Conversely, if men were more likely than women to partner with ‘out-of-cohort’ women,
this would lead to a decrease in the SGC.

The aim of this additional analysis was to assess how one of the categories of out-of-cohort
partners – the foreign partners (those who in-migrated to Sweden after the age of 15 or who
out-migrated) of the men and women in the studied cohorts – affected the SGC. The simplistic
counterfactual scenario assumes that the number of foreign out-of-cohort partners was the same
for men and women – an approach also used for the multi-partner adjustment. To model this, the
analysis first assessed which sex has the highest number of foreign out-of-cohort partners in each
cohort. The number of reproductive partners to redistribute was then determined by calculating
the difference in the number of foreign out-of-cohort partners of men vs women. The number of
individuals are ‘redistributed’ from the sex with the most out-of-cohort partners corresponding to
the sex difference in foreign out-of-cohort partners to childless individuals of the opposite sex.

For each cohort:

Reproductive partners to redistribute �wo�menx� �
� Number of out of cohort partners womenx� � � number of out of cohort partners menx� �

Adjusted childless menx� � � Childless menx � Reproductive partners to redistribute menx� �

Adjusted childless womenx� � � Childless womenx

� Reproductive partners to redistribute womenx� �

Adjusted Sex Ratio in Childlessnessx �
Adjusted �childless menx�

Adjusted �childless womenx�
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Results
Figure 1 shows the sex differences in childlessness frequency by 5-year cohort groups. Across the
studied cohorts, 12–15% of women and 20–23% of men had no biological children. Figure 2 shows
the Sex Gap in Childlessness via the Sex Ratio in Childlessness (SRC): the number of childless men
to the number of childless women in any birth cohort. The SRC varied between 1.62 and 1.86. In
every cohort studied there were at least 1.6 childless men for each childless woman – a substantial
sex disparity in the experience of childlessness. The Sex Gap in Childlessness is always specific to
the decisions made regarding the study population, so the study SGC is not exactly equivalent to
that shown in previous studies (for example, those that exclude all foreign-born people from
analysis).

The first factor considered in explaining the SGC is the population sex ratio, i.e. ratio of the
number of men to women in each birth cohort (Figure 3). This ranged from 1.03 to 1.07, with a lot
of variation between the years. Age differences in reproductive partnerships do affect the way that
sex ratio can be calculated. In Sweden, in the average childbearing union, the man is 2 years older
than the woman (Kolk, 2015), and Figure 3 also displays a sex ratio measure that takes this into
account. The alternative measure produced similar results in the standardization, though the
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standardization had less of an effect in the years 1945–1955 and slightly more of an effect in 1960–
1970. Likewise, registration is imperfect – even in Swedish administrative registers. Measures were
taken to correct for over-coverage due to unreported out-migration. However, over-coverage had
an extremely minor effect on the sex ratio and the relevance of the sex ratio for the SRC (results
available upon request).

As Figure 3 shows, the number of men in the study population was higher than the number of
women. Hence, even if men and women had the same desire to become parents and the same raw
capability to find a reproductive partner, there would still be a SGC. Figure 4 shows the Sex Ratio
in Childlessness (SRC) standardized for the population sex ratio. This figure is an estimate of the
SRC if the actual population size of men and women changed but the rate of childlessness for men
and women remained the same. As the figure shows, equalizing the population of men and women
leads to a downward adjustment of the SRC. This is expected because the number of men in the
population is larger than the number of women, and thus the sex ratio adjustment reduces the
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Figure 4. Sex Ratio in Childlessness, standardized for population sex ratio.
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total number of childless men in the population. The SRC decrease varied across years, from 0.05
in the 1957 cohort (from 1.64 to 1.59 childless men per woman) to 0.12 in 1974 (from 1.81 to 1.69
childless men per woman). The potential contribution of the population sex ratio to the SGC (the
SRC-1) thus varied from 20 to 34% (see Figure 9 below).

The second factor explored in relation to the SGC was discrepancies in parenthood registration.
There were no biological children born to cohorts where only the father was registered, but as Figure 5
shows, there was a small percentage of births where only the mother was registered. Generally, there
has been a strong downward trend in the share of such births. Among women born in the 1940s,
almost 3% had a birth without a father registered. Over time, this share has trended downwards
to about 1% of women having a birth with no father registered between 1958 and 1972. In the youngest
two cohorts observed, the share of no-father births has trended slightly upwards, perhaps as more
women choose to have children without a father via assisted reproductive technologies. Generally,
however, the registration of fathers in the Swedish registers is nearly complete.

The standardization approach used was to calculate an estimate of the extent to which sex
inequalities in birth registration could possibly contribute to the SGC. This counter-factual
assumes that each woman whose child’s father was not registered had in fact partnered with a
childless man from her own birth cohort. This crude approach provides the maximum possible
estimate for this explanation for the SGC. Figure 6 shows the results of the standardization.
Predictably, standardizing for births with no father registered led to a downward adjustment
in the SRC. The number of births with no fathers registered was largest among the oldest cohorts
and the two very youngest, and the change in the SRC was largest for these cohorts, and smaller for
the cohorts 1955–1972. The SRC decrease ranged from 0.06 in the 1964 cohort (from 1.65 to 1.59
childless men per woman) to 0.19 in the 1946 cohort (from 1.75 to 1.55 childless men per woman).
Thus, the potential contribution of the missing father registration to the SGC varied from 9 to 24%
(see Figure 9 below).

The third and final explanation considered for the SGC was differences in partnership behav-
iour. A substantial share of men and women have more than one reproductive partner. Figure 7
shows the total number of reproductive partners among men and women in the study population
who had at least one reproductive partner. Multi-partner fertility was slightly more common
among women than among men. This difference was particularly pronounced among the youn-
gest cohorts (1970–1974), where 89% of fathers and 87% of mothers had only one reproductive
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Figure 5. Percentage of women who had a child with no biological father registered, by birth cohort.
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partner. This cohort difference is probably due to the fact that multi-partner fertility occurs at an
earlier age for women than for men. As Figure 7 shows, this subtle sex difference persists across
cohorts. But generally, about 86% of parents have one partner, 12% have two partners, 1.5% have
three partners and 0.5% have four or more partners.

This standardization addresses the potential impact of multi-partner fertility on childlessness.
Ostensibly, when men or women reproduce with multiple partners, they are ‘out-competing’ other
members of their own sex. Hence, this standardization equalizes the number of reproductive part-
ners men and women have. Subsequently, the freed-up partnership opportunities are ‘redistrib-
uted’ to other, childless members of the respective sex. This standardization provides the very
maximum ceiling estimate of how inequalities in multi-partner fertility may be driving the
SGC. Unsurprisingly, the standardization (see Figure 8) leads to an increase in the SRC. This
is not only because mothers have a slightly higher propensity to have more than one reproductive
partner, but because women are more likely to become mothers in the first place. Due to these two
factors, the total number of unique reproductive partners among women was significantly higher
than the number of partners among men. Accordingly, when the analysis limited an individual’s
number of partners and reassigned the surplus partners to childless individuals, a larger number of
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Figure 6. Sex Ratio in Childlessness, standardized for incomplete registration information.
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surplus partners were redistributed to childless women than to childless men. The exception was
the oldest two cohorts (1945–1946), in which men were more likely to have multiple reproductive
partners, and thus the standardized SRC decreased: e.g., decreasing by 0.08 (from 1.67 to 1.58
childless men per woman). Starting in 1964, the standardization created a substantial increase
in the SRC. In the peak birth cohort, 1964, the standardization increased the SRC by 0.64 (from
1.87 to 2.5 childless men per woman). Thus, the multi-partner fertility decreased the GGS: the
maximum potential contribution of multi-partner fertility to the SGC varied from –5 to –64%
(see Figure 9 below).
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Figure 9 summarizes the results of the three standardizations and shows the maximum plau-
sible magnitude of the contribution of each possible mechanism in explaining the SGC. It presents
5-year cohort groups and shows the average impact of the standardization on the Sex Gap in
Childlessness (which can be thought of as the SRC-1, where an SRC of 1 is a perfectly balanced
society where the number of childless men and women is perfectly even). As mentioned through-
out the text, all these are maximum plausible estimates. It is not likely that men and women’s rates
of childlessness would remain exactly the same if the population sex ratio was 1; nor is it likely that
significantly more childless women would become mothers if women’s multi-partner fertility
prospects were limited. However, these simple calculations give an insight into the plausible mag-
nitude of each mechanism’s effect on the SGC.

As can be seen from Figure 9, small population differences can have big effects in explaining the
SGC. The ceiling effect of the population sex ratio was quite substantial. If the population sex ratio
equalled 1, but rates of childlessness for men and women remained the same, the SRC could be
20–34% lower. And although data on biological fathers were missing in very few cases, a stan-
dardization for this ‘missingness’ could explain 9–24% of the SGC across the cohorts. The sex
difference in multi-partner fertility has the greatest plausible percentage influence on the SRC,
although in the direction of an increase in the ratio. If one imagines that women’s multi-partner
fertility were reduced, and more childless women instead had access to male partners, the SRC
would be significantly higher, especially among the two youngest cohort groups (46–64%). The
relatively small discrepancy in the distribution of the number of reproductive partners that men
and women have, compared with women’s higher propensity of becoming parents, creates a
potential large impact on the SRC.

Finally, the Sex Ratio in Childlessness adjusted for foreign-born and out-migrating partners
was considered. This sensitivity analysis was done because the study population was not closed:
men and women born in the cohorts studied did not only partner with each other, but were free to
partner with men and women born abroad. Figure 10 shows the Sex Ratio in Childlessness
adjusted for the differential propensity to partner with individuals born abroad. The same stan-
dardization approach was used as for multi-partner fertility, artificially equalizing the level of
foreign-born partnerships for men and for women. Across the cohorts, partnering with a foreign
individual was more common among women than among men. As such, when adjusting for the
difference in the number of women versus men who partnered with out-of-cohort partners by
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Figure 10. Sex Ratio in Childlessness, standardized for sex differences in foreign-born, out-of-cohort partners, by cohort.

Journal of Biosocial Science 111

https://doi.org/10.1017/S0021932021000638 Published online by Cambridge University Press

https://doi.org/10.1017/S0021932021000638


‘redistributing’ women corresponding to this difference to childless men, the SGC decreased.
According to this adjustment the larger number of out-of-cohort partners among women than
men explained between 8% and 17% of the SGC, respectively. This out-of-cohort analysis can
be seen as a sensitivity check rather than a full examination of out-of-cohort partnerships, as
it does not analyse the impact of partnerships formed between men and women born outside
of the birth cohorts studied.

Discussion
The aim of this study was to promote the understanding of the Sex Gap in Childlessness (SGC).
Increasing attention to men’s parenthood experiences has led to the collection of data on father-
hood and analysis of men’s childlessness (Kreyenfeld & Konietzka, 2017). These studies have
revealed the existence of a SGC, particularly in the Nordic countries (Kravdal & Rindfuss,
2008; Kensen & Lie, 2016; Priskorn et al., 2019; SCB, 2020, Jalovaara et al., 2019). Why does
the SGC exist? Previous research on childlessness has offered three main explanations: (1) that
there are more men than women in most populations (population sex ratio explanation), (2) that
fertility estimates for men are less accurate than for women (registration discrepancy explanation),
and (3) that men are more likely than women to have multiple reproductive partners and hence
more men are ‘out-competed’ and childless (partnership behaviour explanation) (Miettinen
et al., 2015).

Despite the discussion of these potential mechanisms across the literature, the authors were not
aware of existing work to quantify the potential strength of these different mechanisms. Hence, the
aim of the present study was to do so, using data from Swedish registers for men and women born
in 1945–1974. In the observed population, the Sex Ratio in Childlessness (SRC) ranged from 1.62
to 1.86 childless men per woman. To estimate the potential strength of the three possible explan-
ations for SGC, a counter-factual standardization approach was used.

The population sex ratio is a common explanation for the SGC as most populations have more
men than women. The sex ratio in the study population ranged between 1.03 and 1.07. The stan-
dardization showed that the sex ratio imbalance could explain about 20–34% of the SGC (mea-
sured as SRC-1) – a substantial amount for a small population inequality.

The crude assumption in the standardization was that men and women’s likelihood of becom-
ing parents was not affected by the ratio of men to women in a population. Research on the
Marriage Market Squeeze would suggest that as the number of men in the population declines,
the remaining men have better chances of becoming parents as they are seen as ‘more marriage-
able’ under the circumstances. However, in the years observed, a lower population sex ratio in the
relevant cohorts (e.g. 1.03–1.04 in years 1957 and 1960) was not linked to a lower rate of men’s
childlessness than years with a higher population sex ratio (e.g. 1.07 in 1950 and 1969): the per-
centage of childlessness was 23–24% in the former and 21–22% in the latter years. The conclusion
is that the literal ‘surplus’ of men in the population is likely to account for a substantial share of the
SGC, even if less than the 20–34% estimated via the simple standardization.

The next explanation investigated was the registration discrepancy explanation. Studies of men
and women’s reproduction are often challenged by incomplete birth records for fathers, whether
the births are self-reported in surveys or recorded in administrative registers. In Sweden, fathers
can’t be identified in the registers if they were not recorded as the father at birth due to the couple’s
choices, but also in cases where the father did not have a Swedish personal identification number.
It could thus be the case that some men are labelled childless in the study though they actually
have children, with a woman who isn’t found in the Swedish registers or a woman who didn’t wish
to register the man as a father. Moreover, some women may choose to have children using a sperm
donor – a choice that is not available to men. In the studied cohorts, about 1–3% of mothers have
had births with no biological father registered. The standardization explained about 9–24% of the
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SGC. Once again, the assumption in the standardization leads to an overestimate. It is likely that a
smaller number of childless men are actually fathers than the number of mothers with no father
registered. However, this standardization shows that even a small discrepancy in the registration
of births by sex can lead to a substantial increase in the SGC.

Finally, this study explored the sex differences in partnership explanation. Some people have
multiple reproductive partners, and this is a form of competition for partnership opportunities. In
the population, small sex differences were observed with regard to the number of reproductive
partners. In the cohorts with the largest differences, among all mothers 87% had one reproductive
partner whereas 89% of fathers had the same – but women are also more likely to be mothers, and
thus overall have a higher number of unique partners than men in each cohort.

The standardization ‘decreased’ competition among women for partners and modelled a lower
rate of childlessness among women, boosting the SGC by 5–64% across cohorts. Once again, this is
a ceiling estimate exaggerated by the assumptions of the standardization. However, it was an inter-
esting result that the observed SGC was made larger by the frequency of multi-partner fertility
among women, as multi-partner fertility is commonly given as an explanation for why the
SGC exists (Parr, 2010; Miettinen et al., 2015; Saarela & Skirbekk, 2020).

The three explanations for the SGC examined in this study do not explain the entire gap
observed between men and women’s childlessness. This is because the study population was
not a closed population. The men and women in the studied cohorts were able to partner
‘out-of-cohort’ with individuals born before 1945, after 1974 or those who in-migrated to
Sweden after the age of 15. Further discussion of the impact of out-of-cohort partnerships on
the SGC is shown in Figure 10, adjusting for sex differences in the number of foreign out-of-
cohort partners (individuals who in-migrated to Sweden after the age of 15). In brief, more women
than men partnered with foreign out-of-cohort partners and adjusting for this difference
explained between 8% and 17% of the SGC across cohorts. A simulation study could be a useful
approach for estimating the potential strengths of the given explanations for the SGC in a closed
population.

Among the cohorts born in 1955–1974, around 23% – almost one in four men – were childless
compared with 13–15% of women. Men’s higher likelihood of childlessness has social significance:
childless men are also likely to remain single for most of their life, and this status can often be
correlated to social exclusion and disadvantage. It is thus important to understand the mecha-
nisms behind men’s relatively high rate of childlessness in societies like Sweden. This study sug-
gests that one oft-cited mechanism (multi-partner fertility) in fact suppresses the Sex Gap in
Childlessness. Meanwhile the population sex ratio imbalance and the prevalence of births with
no father registered contribute positively to the SGC.
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