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Abstract
This article contributes to the literature on gender role attitudes and the reproduction of 

occupational sex segregation by investigating how attitudes towards women’s voluntary 

childlessness relate to the embeddedness of individuals in sex-typed occupations. While previous 

studies have found that more favourable attitudes are more common among women than 

men, they have not established why this is so. We argue that the differing allocation of men 

and women to sex-typed occupations carries gender-specific pressures towards gender-role 

congruence, which are likely to shape the perceived costs of motherhood and, hence, attitudes 

towards female childlessness differently. We test this argument by drawing on European Social 

Survey data. Findings show that women with more favourable attitudes are most likely to work 

in male-dominated occupations and hold high-status positions, highlighting the enduring force 

and differentiated saliency of gender beliefs across sex-segregated occupations. We discuss the 

implications for the reproduction of occupational sex segregation.
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Introduction

Occupational sex segregation is sustained by gender role attitudes (Chesters, 2021), 
intended as beliefs and expectations about the roles best suited to men and women across 
different spheres in society (Lietzmann and Frodermann, 2021). Research on the repro-
duction of occupational sex segregation has been widely concerned with the ways career 
orientations underpin segregation when individuals, especially women, choose occupa-
tions that reflect gender stereotypical expectations about family roles (Bass, 2015; Cech, 
2013, 2016; Knight and Brinton, 2017). Some researchers have argued that women antic-
ipate their maternal role in terms of the difficulties they will encounter in juggling moth-
erhood with employment and, as a result, self-select into occupations that are supposed 
to accommodate work–family balance issues more easily – mainly female-dominated 
occupations (Cech, 2016; Charles and Grusky, 2005; Torre, 2019). Evidence in this 
regard is, however, mixed (see, for example, Bass, 2015; Cech, 2013; Thébaud and 
Taylor, 2021), suggesting that the influence played by gender beliefs about family roles 
has yet to be fully explored and understood when it comes to the reproduction of occu-
pational sex segregation.

In this regard, one research avenue that deserves further exploration concerns the ways 
in which occupational sex segregation elicits gender role attitudes that emphasise the 
construction of womanhood as motherhood (Shapiro, 2014). While it is acknowledged 
that sex-typed occupations carry normative beliefs about gender-stereotypical attributes 
(i.e. widely shared understandings of how men and women should behave) that can shape 
a woman’s maternal choices (e.g. delaying motherhood in male-dominated occupations, 
as seen in Mumford et al., 2023 and Shreffler, 2017), there is limited understanding of 
how individuals’ embeddedness in sex-typed occupations shapes attitudes towards other 
women’s maternal preferences. Or, in other words, how such attitudes are responsive to 
work experiences across sex-typed occupations. Yet, gaining this knowledge is essential, 
and that is the aim of this article, which studies employees’ attitudes towards women’s 
voluntary childlessness1 – that is, whether individuals approve or not of women who 
choose not to have children – and their relation to occupational sex segregation.

Female social identity and value have been historically and traditionally defined 
through motherhood, mainly on the basis of the assumption that being a mother is the 
most desirable and fulfilling role for all women (Gillespie, 2003; Koropeckyj-Cox and 
Pendell, 2007b; Preisner et al., 2020; Ridgeway and Correll, 2004). Attitudes that conflate 
the necessity of motherhood with the definition of the adult female – what Russo (1976) 
calls the ‘motherhood mandate’ – contribute to shaping social norms about women’s sub-
ordinate position in the labour market and the undervaluation of female work across occu-
pations, thus fuelling processes of occupational sex segregation. In fact, such attitudes are 
at the core of the representations of what is deemed to be gender-appropriate work for 
women, which usually involves stereotypically feminine traits such as caring and nurtur-
ing (Charles and Grusky, 2005; Chesters, 2021), and from which it is usually implied that 
women lack job and career commitment due to an overinvestment in their maternal role 
(Benard and Correll, 2010; Heilman, 2012). As a result, gaining knowledge on how indi-
viduals’ work experiences across sex-typed occupations sustain – or challenge – such 
stereotypical representations of female identities that are detrimental to women’s work is 
a fundamental step in the process of undermining occupational sex segregation.
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Looking specifically into attitudes towards women’s voluntary childlessness is par-
ticularly pertinent for several reasons. Recent years have seen a growing trend among 
women choosing to remain childless, thus challenging dominant constructions of femi-
ninity (Gillespie, 2003; Merz and Liefbroer, 2012; Shapiro, 2014). Studies have exam-
ined the characteristics and reasons for those who do not become mothers – whether 
voluntarily or involuntarily – and, to a smaller extent, the individual, cultural and struc-
tural drivers behind attitudes towards female childlessness (Ashburn-Nardo, 2017; 
Gillespie, 2003; Koropeckyj-Cox and Pendell, 2007a; Miettinen and Szalma, 2014). One 
notable finding is that women appear to have more favourable attitudes than men towards 
women who do not become mothers (Koropeckyj-Cox and Pendell, 2007a, 2007b; Merz 
and Liefbroer, 2012; Rijken and Merz, 2014). An explanation that has been suggested for 
this is that due to the difficulties they experience in combining work and family, women 
perceive the higher costs of being a parent compared with men (Koropeckyj-Cox and 
Pendell, 2007a). However, research remains inconclusive about the drivers behind this 
gendered pattern. We argue that this is because studies have overlooked the fact that the 
perceived costs of motherhood are embedded in the sex-segregated occupational struc-
ture and the way it endorses the saliency of motherhood to women’s identity and role in 
society, in line with our aim to examine to what extent individuals’ work experiences 
across sex-typed occupations affect their gender attitudes.

Building on this premise, we analyse the dynamics behind women’s more favourable atti-
tudes considering the structural gender inequalities embodied by occupational sex segrega-
tion in terms of the congruence expected from men and women between their job roles and 
their stereotypical gender roles in society. Drawing on role congruence theory (Eagly and 
Diekman, 2005; Eagly and Karau, 2002), we contend that women experience specific pres-
sures towards gender-role congruence in their job roles according to the sex-typed character 
of their occupation (male-dominated, female-dominated, gender-neutral) and the occupa-
tional status of their job (high status versus low status) – two important aspects that character-
ise occupational sex segregation. These pressures are likely to shape their perceived costs of 
motherhood and to make their attitudes towards female childlessness vary accordingly.

We test this argument within the European context using data from the European 
Social Survey (ESS rounds three and nine) on a sample of 23 countries. Childlessness is 
a rising phenomenon in Europe, having increased consistently and in similar ways across 
many European countries despite their cultural diversity (Beaujouan et al., 2017; Tanturri 
et al., 2015). Moreover, although a relevant stream of literature on childlessness and 
related attitudes exists for Anglo-Saxon countries – especially the United States, and to 
some extent Australia and the United Kingdom – Europe as a case study has been less 
often explored (Tanturri et al., 2015).

Our findings show that women with more favourable attitudes are those who are incon-
gruent with their job role; that is, women who work in male-dominated occupations, espe-
cially when they hold high-status positions. We interpret these results in light of research 
on role traps, tokenism and occupational minorities (Kanter, 1977; Taylor, 2010; Wajcman, 
2013) and suggest that these women are expected to perform like men to succeed in their 
occupation, making motherhood less salient for their identity and more costly for their 
careers. In this sense, the findings highlight the enduring force and differentiated saliency 
of gender beliefs across sex-segregated occupations (Ridgeway and Correll, 2004), rather 
than a break in such beliefs that could potentially contribute to undermining occupational 
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sex segregation. Thus, they bear important implications for understanding the role of ste-
reotypical representations of female identities in the reproduction of occupational sex 
segregation, which we discuss in the concluding part of the article.

What leads women to hold more favourable attitudes 

towards female voluntary childlessness?

Both cultural and structural aspects of gender roles and relations in society may encourage 
women to show more favourable views on female childlessness (Koropeckyj-Cox and 
Pendell, 2007a, 2007b; Merz and Liefbroer, 2012; Miettinen and Szalma, 2014; Rijken 
and Merz, 2014). Women often feel strong pressures to engage in motherhood due to both 
biological deadlines and social expectations (Agrillo and Nelini, 2008; Preisner et al., 
2020). Once they have children, and are subject to constant social scrutiny, women may 
feel pressure to provide intensive mothering, especially if they are working mothers 
(Christopher, 2012; Edgley, 2021; Hays, 1996), and this may trigger stress and a sense of 
sacrifice. Indeed, within the family, the transition to motherhood usually coincides with an 
increase in their share of the housework (Yavorsky et al., 2015), frequently combined with 
a reduction in the time spent in paid labour (Zhou, 2017). This is due to the unequal dis-
tribution of childcare responsibilities among heterosexual couples, which remains preva-
lent in most countries (Craig and Mullan, 2011). Conflicting cultural constructions of the 
ideal mother and worker may also trigger great difficulties for women when it comes to 
combining family life with paid work (Blair-Loy, 2003; Christopher, 2012). In the work-
place, they may incur the so-called ‘motherhood penalty’, which leads to lost wages and 
reduced opportunities for career advancement because of employers’ conflicting views 
regarding family and employment (Fuller, 2018). In fact, stereotypes about mothers being 
less committed and competent than other types of workers may lead to discrimination, 
even when women have invested heavily in their careers and regardless of their human 
capital and the value they generate for the firm (Benard and Correll, 2010). Taken together, 
these aspects may generate an awareness of the social disadvantages of motherhood 
among women, encouraging them to hold a greater acceptance of female childlessness 
(Koropeckyj-Cox and Pendell, 2007b; Merz and Liefbroer, 2012). This is likely to be 
especially the case when women engage in paid work (Christopher, 2012; Edgley, 2021; 
Wood and Newton, 2006), but it does not necessarily imply that women workers have to 
be mothers in order for them to be aware of such disadvantages.

A sociological explanation for why individuals differ in their attitudes is that they are 
embedded in various social structures imbued with ideologies – including gendered ideolo-
gies – that provide different constraints and opportunities likely to influence how individuals 
interpret themselves and others as occupants of such structures (Ridgeway and Correll, 2004; 
Valet, 2018). When looking at labour market structures, most studies on childbearing percep-
tions and behaviours account for the role of such structures simply by differentiating between 
working and nonworking individuals, hence treating employment as merely an additive sta-
tistical control (Zhou, 2017). The qualitatively different work experiences of men and women 
in the labour force are not considered, particularly regarding the processes of occupational 
segregation, which can activate gendered ideologies through hegemonic cultural beliefs and 
expectations about stereotypical gender roles according to the sex composition of occupa-
tions (Ridgeway and Correll, 2004; Taylor, 2010). Indeed, sex-typed occupations are imbued 
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with meanings regarding workers’ gender attributes and identities and carry normative beliefs 
about what each sex should want and do. These can shape individual perceptions of the 
appropriateness of men and women in their job roles within the occupation (Kugelberg, 2006; 
Simpson, 2004; Taylor, 2010), based on the congruence expected between men’s and wom-
en’s job roles and their stereotypical gender roles in society. In turn, expectations to engage in 
gender-typical work roles and to show gender-typical attributes through participation in gen-
der-segregated occupations (e.g. leadership in male-dominated occupations, nurturance in 
female-dominated occupations), may lead to judgements about whether individuals fit into 
such roles or not and trigger adverse job outcomes (del Carmen Triana et al., 2024).

On this basis, individual work experiences across sex-typed occupations may play an 
important role in shaping attitudes towards women’s childlessness. Sex-typed occupa-
tions are likely to endorse the saliency of motherhood to women’s identity and roles 
differently through congruency expectations, and to shape, in this way, the awareness of 
the social disadvantages – or costs – of motherhood among women, leading them to 
express greater acceptance of female voluntary childlessness. We explore this argument 
by drawing on role congruity theory (Eagly and Diekman, 2005; Eagly and Karau, 2002), 
which we present in the next section alongside the crux of our analysis.

Occupational sex segregation and variations in attitudes 

towards female voluntary childlessness

According to role congruity theory, individuals in sex-segregated occupations experience 
gender-specific pressures to achieve congruence between their job roles and stereotypical 
gendered roles in society, such that the greater the overlap between a person’s perceived 
characteristics – in this case, gender – and a job role, the greater the perceived aptitude in 
that role (Brown et al., 2014; Cejka and Eagly, 1999). Whereas conformity with the pre-
dominant ideal attributes is usually encouraged and rewarded with higher social accept-
ance, incongruity can result in negative perceptions, prejudice, or even backlash and 
discrimination (Brown et al., 2014; Preisner et al., 2020). This dynamic plays out differ-
ently across gendered expectations: masculinity can be reproduced in a wide range of 
spheres – especially in employment (Piesner et al., 2020) – whereas parenthood is socially 
considered a necessary part of the adult female identity (Gillespie, 2003), to the point that 
women are expected to be primarily caretakers of children and the household, with paid 
work being only a secondary aspect of their social roles and identity. We contend that this 
can create conflict with job expectations, leading to judgement about whether one fits into 
a job role or not and potentially intensifying job role incongruity for working women, 
hence their perceived costs of motherhood, but in different ways depending on the sex-
typed character of individuals’ occupation (male-dominated, female-dominated, gender-
neutral) and the occupational status of their job (high status versus low status).

Differences across sex-typed occupations

In female-dominated occupations (e.g. nurses, school teachers, social workers), incon-
gruity and related negative effects are less likely to be observed. In fact, these are occu-
pations where a feminine role and identity are most likely to be valued because of their 
overlap with the ideal of maternal behaviour, where working environments are frequently 
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perceived as more supportive in terms of balancing employment and motherhood, poten-
tially reducing the likelihood of expected work–family conflicts (Bass, 2015; Cech, 
2016; Charles and Grusky, 2005), and where high-status positions are less frequent and 
often under-rewarded because of their association with traditionally feminine traits.

It is instead in male-dominated occupations (e.g. craft workers, machine operators, 
engineers), where women are in the minority and may be required to fill a traditionally 
masculine job role or execute a masculine-stereotyped task, that job role incongruity may 
become greater for women. Here, women are more likely to be perceived as out of place 
and to be expected to perform like men – and hence appear incongruous with respect to 
their expected gender attributes – if they do not want to be judged as not fitting with their 
job role. In these cases, they risk not only being penalised for enacting what they are 
proscribed from being, but also risk backlash if they are considered to have failed to meet 
prescribed expectations (Ashburn-Nardo, 2017; Taylor, 2010). Moreover, the potential 
incongruity and the strain between work and family obligations may, in turn, increase the 
chances of experiencing negative treatments and adverse outcomes on the job (Brown 
et al., 2014; Perrone et al., 2005). Male-dominated occupations usually have a working 
culture dominated by ‘masculinity’, which implies time-demanding work norms, a sepa-
ration between employment and social reproduction, and fewer possibilities for work to 
accommodate caregiving responsibilities, especially given that pregnancy and mother-
hood are not as common as in female-dominated occupations (Bass, 2015; Taylor, 2010; 
Torre, 2018; Wood and Newton, 2006). On this basis, given their higher risk of experi-
encing job role incongruity, women working in these types of occupations are more 
likely to express favourable attitudes towards female voluntary childlessness, possibly 
reflecting greater perceived costs of motherhood (Hypothesis 1).

Differences across occupational statuses

The stigmatisation women face in male-dominated occupations is presumably greater 
when they occupy high-status positions (e.g. CEOs, surgeons), as advancement in most 
high-status careers usually requires exhibiting highly valued and rewarded masculine-
stereotyped characteristics, behaviours and capacities (e.g. power, leadership, extensive 
time availability), and it is most often regarded as incompatible with motherhood 
(Kugelberg, 2006; Rudman et al., 2012; Taylor, 2010; Wood and Newton, 2006).

By achieving high-status positions, women signal masculine agentic traits (e.g. 
competence, ambition, competitiveness) and break both organisational and societal 
expectations that traditionally link them to low-status job roles (Rudman et al., 2012). 
In other words, stereotypical gender expectations are further violated by women’s 
incongruence between their ascribed gender characteristics (as women), their achieved 
job status (as high-status professionals) and the characteristics – stereotypically male 
– required for such job status (Ridgeway, 2001; Rudman et al., 2012). Moreover, sig-
nalling such traits is regarded as unnatural for women, opposed to dominant discourses 
of womanhood and the ideas of what it means to be feminine. These ideas are associ-
ated with the image of the ideal mother and cast societal expectations of symbolic 
motherhood virtually over all women (Cutcher, 2021; Edgley, 2021), which hold even 
if women who want to succeed in high-status job roles are often required to place their 
careers at the centre of their lives and potentially give up motherhood (Edgley, 2021). 
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Put differently, women will still be judged against these stereotypical gendered ideas 
of femininity even when they do not have children and even when they are highly com-
mitted to their careers (Cutcher, 2021). Women in high-status positions demonstrate 
awareness of this in instances where they construct motherhood in opposition to pro-
fessional legitimacy and success and as a subject of fear (Thébaud and Taylor, 2021), 
such as when they perceive that motherhood would put an end to their careers, or that 
childlessness is a precondition for promotion and professional achievement (Edgley, 
2021; Wajcman, 2013; Wood and Newton, 2006).

On this basis, we expect the enactment of status hierarchies to further foster stereo-
typical gender expectations (Ridgeway, 2001), and for this to be especially true in male-
dominated occupations rather than in female-dominated ones, because this is where 
high-status job roles differ most from female stereotypical gender roles and are therefore 
more likely to elicit further penalties and backlash (Rudman et al., 2012). Accordingly, 
this higher risk of experiencing incongruity with respect to occupational status on top of 
occupational domain is likely to lead women in high-status positions in male-dominated 
occupations to perceive higher costs of motherhood, and hence to express more favour-
able attitudes towards female voluntary childlessness (Hypothesis 2).

Data and methods

Data

The data used in this study are drawn from rounds three (2005–2006) and nine (2017–
2018) of the ESS. The ESS is a biennial, cross-sectional, multi-country survey representa-
tive of all persons aged 15 and over, and collects information on attitudes and behaviour 
in up to 31 European countries, making it a particularly valuable dataset for this study. 
Rounds three and nine include a question on attitudes towards childlessness; hence, we 
rely on these two survey waves, which we merge into a cumulative dataset. We integrate 
survey data with administrative sources to attain country-level information considered 
relevant for our study (sex segregation by occupation and childcare arrangements).

Measures

Attitudes towards childlessness. Attitudes are measured with the question: ‘How much do 
you approve or disapprove if a woman chooses never to have children?’ using a scale 
from 1 (strongly disapprove) to 5 (strongly approve). To enhance the interpretability of 
the results, we use a dichotomised version of the variable: approving (collapsing: 
‘strongly approve’, ‘approve’, ‘neither approve nor disapprove’) or not approving 
(‘strongly disapprove’ and ‘disapprove’) of voluntary childlessness. Table 1 includes the 
distribution of both the original variable and the dichotomised version we rely on.

Sex-typed character of the respondent’s occupation. Using official statistics data on 
employment in Europe (data from ILOSTAT), we calculate the level of gender repre-
sentation by occupation for each country and survey year (2005 and 2017). Occupa-
tions are identified using the two-digit level International Standard Classification of 
Occupations (ISCO) code (ISCO-88 code in 2005 and ISCO-08 code in 2017). 
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Following the literature (Torre, 2019), we define an occupation as female-dominated 
if women’s representation is 66.6% or above, male-dominated if women comprise 
less than 33.3% and gender-neutral otherwise (between 33.3% and 66.5%). We then 
match this information with the respondent’s current occupation, or their most recent 
one if they were not currently working.

Occupational status. We create a dummy variable indicating whether the respondent 
was employed in a high-status (i.e. high-skilled) or low–medium-status (i.e. low-to-
medium-skilled) job. To do so, we rely on the hierarchical structure of the ISCO clas-
sification and used the ISCO code (ISCO-88 code in 2005 and ISCO-08 code in 2017) 
of the respondent’s main current or most recent job. High-status jobs refer to manag-
ers, professionals and associate professional/technical occupations (so-called major 
groups 1 to 3); low–medium-status jobs refer to clerical support workers, sales and 
service workers, skilled manual jobs, and administrative, trade and personal occupa-
tions (medium status: major groups 4 to 8), as well as elementary occupations (low 
status: major group 9).

Control variables. We include a series of control variables that, according to the literature, 
might be associated with either labour market inequality or attitudes towards childless-
ness. At the individual level, we control for age, marital status (married, single, separated 
or divorced, widowed), level of education (lower secondary and below: International 
Standard Classification of Education (ISCED) levels 0–2; secondary: ISCED 3–4; tertiary 
and above: ISCED 5+), current employment status (in paid work or not), whether the 
respondent had ever had children and level of religiosity (0–10 scale). At the country 
level, we control for the aggregate use of formal childcare arrangements and the level of 
gender equality in the country. Information on childcare is retrieved from the EU-SILC 
survey (European Union Statistics on Income and Living Conditions; Eurostat data) and 
refers to the share of children under the age of three years in formal childcare arrange-
ments. As a measure of gender equality in each country, we rely on the EU Gender Equal-
ity Index developed by the European Institute for Gender Equality (EIGE). This is a 
composite index, ranging from 0 to 100, that measures equality in eight domains: the 
labour market position of men and women; gender inequality in financial resources; edu-
cation; allocation of time; the share of women in key public and private organisations; 
health inequality; intersecting inequality (including gender and family type, age, country 
and disability); and violence against women.

Sample

We merge rounds three and nine of the ESS, yielding approximately 34,500 respondents 
with valid information regarding their approval or disapproval of a woman’s choice not to 
have children. As we are interested in investigating the role of occupational sex segrega-
tion, we exclude those who had never been in a paid job (approximately 3000 respond-
ents) or had worked less than three months in their lifetime (excluding 2400 respondents). 
We also drop individuals currently inactive on the labour market (for instance, due to 
retirement) for a period longer than four years (approximately 7000 respondents).2 This is 
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because, after a longer period spent outside the labour force, individuals’ self-reported 
retrospective information on occupational characteristics may be affected by recall bias, 
which may also make it difficult to disentangle the effect of past and present conditions on 
declared attitudes (Fehring and Bessant, 2009). Likewise, the overall levels of occupa-
tional sex segregation and of mobility across sex-typed occupations may have changed 
over time (Torre and Jacobs, 2021), affecting the reliability of the matching between the 
information retrieved at the country level for each survey year on the sex-typed character 
of occupations and the occupation in which the respondent worked in the period prior to 
leaving the labour force. For another 332 respondents, information on the occupation type 
is unavailable, leaving us with a sample of 21,303 individuals living in 23 countries,3 who 
were currently or recently employed, and for whom we know the occupation in which 
they were employed. Tables 1 and 2 provide the sample description.

Table 1. Sample description: individual-level characteristics.

N Percentage

Number of respondents 21,303  

Approval of female childlessness

 Strongly disapprove 1854 8.70

 Disapprove 3459 16.24

 Neither approve nor disapprove 8141 38.22

 Approve 4580 21.50

 Strongly approve 3269 15.35

Share of approval of female childlessness 15,990 75.06

Sex

 Man 10,313 48.41

 Woman 10,990 51.59

Sex-typed character of occupation

 Gender-neutral 7834 36.77

 Female-dominated 6392 30.01

 Male-dominated 7077 33.22

Occupational status

 Low to medium status 12,473 58.55

 High status 8830 41.45

Age

 20–24 1658 7.78

 25–34 4123 19.35

 35–44 5014 23.54

 45–54 4981 23.38

 55 and over 5527 25.94

Educational level

 Low (ISCED 0–2) 4077 19.14

 Medium (ISCED 3–4) 10,847 50.92

 High (ISCED 5+) 6319 29.66

 Missing information 60 0.28

 (Continued)
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N Percentage

Currently in a paid job 16,056 75.37

Marital status

 Married 12,000 56.33

 Never married 6152 28.88

 Divorced/separated 2438 11.44

 Widowed 713 3.35

Ever had children 14,927 70.07

Religiosity (mean and standard deviation) 4.36 (2.99)  

Year of interview

 2005 11,996 56.31

 2017 9307 43.69

Table 1. (Continued)

Table 2. Sample description: country-level characteristics.

Country No. of cases Gender equality index Childcare use

 (mean) (mean)

Austria 1611 62.34 10.95

Belgium 1112 68.44 47.36

Bulgaria 88 57.68 18.41

Cyprus 526 49.83 22.44

Czechia 745 55.70 6.50

Denmark 530 74.60 73.00

Estonia 1202 56.79 21.12

Finland 1256 72.66 29.97

France 1249 69.62 40.70

Germany 1761 63.10 22.46

Hungary 835 50.81 10.72

Ireland 1081 66.99 27.80

Italy 670 63.00 28.60

Latvia 472 55.80 17.00

Netherlands 1206 29.77 49.92

Poland 981 53.67 6.35

Portugal 630 49.90 30.00

Romania 503 49.90 6.00

Slovakia 424 52.50 3.00

Slovenia 716 60.65 34.69

Spain 699 62.20 37.00

Sweden 682 78.80 53.00

United Kingdom 1524 71.68 30.10

Note: Country-level variables refer to 2005 and 2017.



Insarauto and Bolano 11

Methods

We employ a multilevel logit regression model. Multilevel modelling allows us to con-
sider the hierarchical structure of the data (i.e. individuals nested in countries) by account-
ing for individuals as well as country-specific characteristics. This means that we can 
consistently handle within-country effects on attitudes at the individual level (i.e. indi-
viduals living in one country are likely to be more culturally similar than individuals liv-
ing in two different countries). Likewise, we can control for variability at the country 
level; that is, the extent to which attitudes at the individual level may vary across countries 
due, for example, to context-specific cultural differences. To investigate Hypothesis 1, we 
ran a multilevel logit model, including an interaction between the sex of the respondent 
and the sex-typed character of the respondent’s occupation. We include, as control varia-
bles, a set of individual- and country-level factors as described in the Measures section. 
To investigate Hypothesis 2, we focus on individuals in male-dominated occupations, and 
we ran a second multilevel logit model including an interaction term between the sex of 
the respondent and their occupational status (i.e. skill level). This model includes the same 
set of individual and country-level control variables mentioned earlier.

The regression results for both sets of models are reported in terms of odds ratios. For the 
interaction terms, we also report the results in terms of the change in the predicted probabili-
ties (see figures in the main text), and we apply the Wald test to formally assess whether they 
are statistically different from each other, instead of focusing exclusively on whether the 
effects are statistically significant in the regression models. In fact, in the case of nonlinear 
models (here logit models), the interpretation of nonlinear interaction effects among categori-
cal variables, when based solely on the significance of the effect, might be misleading (Mize, 
2019). Moreover, directly statistically testing the difference in the predicted probabilities 
across sub-groups via the Wald test allows us to avoid relying on visual inspection of such 
differences based on the overlap of 95% confidence intervals, a practice that could be mis-
leading as well (Goldstein and Healy, 1995; Knol et al., 2011). We also conduct several 
robustness checks to ensure that our results remain consistent across different statistical mod-
els. These include variations in the scale of the outcome variable, using both the original 
five-point scale (with an ordinary least squares (OLS) model or an ordinal model) and a 
dichotomised version with a logit model (our preferred specification). Additionally, our find-
ings hold when applying a country fixed-effects model instead of a multilevel model. Further 
details can be found in the Supplemental Material and the Robustness Checks sections.

Results

Descriptive overview

Our descriptive results (Table 3) show generally high levels of approval of women’s volun-
tary childlessness (75.06% of respondents), with women showing more favourable attitudes 
than men (76.13% approval among women and 73.92% among men; p-value of chi-squared 
test < 0.001). Examining sex-typed occupations, the highest approval rate in the general 
sample is in gender-neutral jobs (76.56%), whereas the lowest is in male-dominated occupa-
tions (73.75%), with female-dominated occupations in between the two (74.67%). However, 
we observe interesting gender differences among workers in male-dominated occupations. 
Whereas among women the level of approval is higher when they work in male-dominated 



12 Work, Employment and Society 00(0)

occupations than for those working in gender-neutral or female-dominated occupations 
(78.50% compared with 76.78% and 74.86%, respectively), the contrary is true for men: men 
in male-dominated occupations show a lower level of approval than men in gender-neutral or 
female-dominated occupations (72.54% compared with 76.26% and 73.98%, respectively). 
High-status workers report higher levels of approval than low-status workers, among both 
men and women. In all these cases, the difference in the level of approval between high-status 
and low-status workers is greater in gender-neutral and male-dominated occupations, while 
no statistically significant differences were found among individuals in female-dominated 
occupations (p-value from chi-squared test = 0.232).

Table 3. Aggregate share of approval of voluntary female childlessness by sex, sex-typed 
character of the occupation and occupational status.

Sex Sex-typed character 
of occupation

Occupational status Share of approval of 
female childlessness (%)

General 
sample

Gender-neutral Low to medium status 69.87

High status 82.00

Total 76.56

Female-dominated Low to medium status 74.24

High status 75.66

Total 74.67

Male-dominated Low to medium status 67.75

High status 84.27

Total 73.75

Grand total 75.06

Woman Gender-neutral Low to medium status 69.86

High status 83.05

Total 76.78

Female-dominated Low to medium status 74.59

High status 75.50

Total 74.86

Male-dominated Low to medium status 69.64

High status 88.33

Total 78.50

Grand total 76.13

Man Gender-neutral Low to medium status 69.87

High status 80.71

Total 76.26

Female-dominated Low to medium status 72.94

High status 76.17

Total 73.98

Male-dominated Low to medium status 67.38

High status 82.81

Total 72.54

Grand total 73.92
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Multivariate analysis

The results from our multilevel logistic model (Model 1 in Table 4) confirm that  
women are more likely than their male counterparts to approve of women’s voluntary 
childlessness (odds ratio = 1.334, p < 0.01). Moreover, the chances of approving women’s 
voluntary childlessness are lower among individuals in male-dominated occupations (odds 
ratio = 0.846, p < 0.01) and in female-dominated occupations (odds ratio = 0.952, not 
statistically significant) than among those in gender-neutral occupations. However, when 
examining the interaction term between sex and the sex-typed character of the occupation, 
we find a higher likelihood of favourable attitudes among women in male-dominated occu-
pations compared with men (odds ratio = 1.238, p < 0.05), whereas no significant effect 
is found for women in female-dominated occupations.

Table 4. Approval of voluntary female childlessness. Multilevel logit model.

Model 1
OR [95% CI]

Model 2
OR [95% CI]

Individual-level variables  

Sex (Ref. Man)

Woman 1.334*** 1.518***

 [1.178–1.511] [1.240–1.859]

  

Sex-typed occupation (Ref. Gender-neutral)  

Female-dominated 0.952  

 [0.805–1.126]  

Male-dominated 0.846***  

 [0.753–0.950]  

Sex and sex-typed occupation – interaction term  

Woman in female-dominated 1.011  

 [0.828–1.234]  

Woman in male-dominated 1.238**  

 [1.01–1.517]  

  

Occupational status (Ref. Low–medium status)  

High status 1.538***

 [1.285–1.840]

Sex and occupational status – interaction term  

Woman in a high-status position 1.230

 [0.868–1.744]

CONTROL VARIABLES  

Age group (Ref. 35–44)  

Age 20–24 0.643*** 0.586***

 [0.540–0.767] [0.438–0.785]

Age 25–34 0.918 0.809**

 [0.815–1.035] [0.659–0.993]

Age 45–54 1.003 0.961

 (Continued)
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Model 1
OR [95% CI]

Model 2
OR [95% CI]

 [0.901–1.115] [0.801–1.152]

Age 55+ 0.772*** 0.798**

 [0.692–0.861] [0.661–0.963]

Educational level (Ref. Tertiary ISCED 5+)  

Lower secondary and below (ISCED 0–2) 0.498*** 0.692***

 [0.443–0.560] [0.546–0.877]

Secondary (ISCED 3–4) 0.747*** 0.922

 [0.682–0.820] [0.755–1.124]

Not available 1.692 1.522

 [0.701–4.085] [0.290–7.977]

Currently in paid job 1.061 1.183**

 [0.971–1.160] [1.01–1.387]

Marital status (Ref. Married)  

Separated/divorced 1.258*** 1.205*

 [1.116–1.418] [0.971–1.496]

Widowed 0.849* 1.014

 [0.703–1.026] [0.677–1.516]

Never married or civil partnership 1.337*** 1.192

 [1.180–1.516] [0.965–1.473]

Ever had children 0.613*** 0.555***

 [0.544–0.691] [0.454–0.678]

Level of religiosity (0–10 scale) 0.893*** 0.876***

 [0.881–0.905] [0.856–0.897]

Year of interview (Ref. 2005)  

2017 1.270*** 1.170

 [1.06–1.521] [0.894–1.530]

Country-level variables  

Gender Equality Index 1.105*** 1.077***

 [1.070–1.14] [1.03–1.124]

Childcare share. Less than 3 years old 0.990** 1.000

 [0.980–0.999] [0.984–1.016]

  

Constant 0.027*** 0.071**

 [0.004–0.170] [0.006–0.837]

Intraclass correlation coefficient 0.183 0.155

Conditional R2 0.239 0.211

Marginal R2 0.119 0.103

Observations 21,303 7077

Number of countries 23 23

Notes: Conditional and marginal R2 are based on Nakagawa approximation for linear mixed models. Model 
1 reports the results including an interaction term between sex and the sex-typed character of the oc-
cupation. Model 2 reports the results for individuals in male-dominated occupations only and includes an 
interaction term between sex and occupational status. ***p < 0.01, **p < 0.05, *p < 0.1.

Table 4. (Continued)
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For a better understanding of the relationship between respondent’s sex, sex-
typed occupations and attitudes towards voluntary childlessness, we estimated the 
predicted probabilities of approving female childlessness according to the sex-typed 
character of an individual’s occupation, by sex. Results (Figure 1) confirm that gen-
der differences clearly increase in male-dominated occupations. Whereas the differ-
ence in the probability of approving female childlessness between men and women 
is approximately four points in gender-neutral (predicted probability of 74.49% 
among men and 78.50% among women) and female-dominated sectors (predicted 
probability of 73.76% among men and 77.99% among women), it almost doubles 
among workers in male-dominated sectors (71.98% among men and 79.11% among 
women). In all three cases, the observed differences in probabilities are statistically 
significant4 (p-value of Wald test < 0.001). Overall, the results support Hypothesis 

1, and show that women in male-dominated occupations (i.e. women whose job roles 
are incongruent with gender norms) express more favourable attitudes towards 
female voluntary childlessness.

Figure 1. Approval of female childlessness. Predicted probabilities according to the sex-typed 
character of the respondent’s occupation, by sex.
Notes: 95% Confidence intervals reported. Multilevel logit model controlling for age, level of education, 
employment status, marital status, having children or not, level of religiosity, year of interview, country-level 
Gender Equality Index, and share of childcare use. Includes an interaction term between sex and sex-typed 
character of occupation. Full results in terms of odds ratios are reported in Table 4, Model 1. To test the 
differences in predicted probabilities across groups, we use the Wald test rather than relying on a visual 
inspection of overlapping confidence intervals (see note 4).
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To further investigate our research hypotheses, we stratify the analysis by sex-typed 
occupations to look exclusively at individuals in male-dominated occupations and introduce 
into our models an interaction term between the sex of the respondent and the respondent’s 
occupational status (i.e. skill level). Regression results (Model 2 in Table 4) show that 
among individuals in male-dominated occupations, those who hold high-status positions are 
more likely to accept female voluntary childlessness (odds ratio = 1.54, p < 0.001). This is 
in line with other studies that indicate that individuals in high-status positions tend to show 
more progressive attitudes (Craig and Mullan, 2011; Eicher et al., 2016; Merz and Liefbroer, 
2012). However, the interaction term between the respondent’s sex and occupational status 
is not significant, suggesting that men and women do not differ in this regard.

Though the interaction term is not statistically significant, a closer look at differences by 
occupational status within male-dominated occupations in terms of predicted probabilities 
(Figure 2) shows that there are variations within gender groups. Women in high-status posi-
tions have a predicted probability of approving female voluntary childlessness (0.852) that is 
higher than, and statistically different from, that of women in low-status positions (0.773; 
p-value of t-test < 0.001). This suggests that if women’s incongruence with respect to their 
occupational domain (working in a male-dominated occupation) contributes to differentiat-
ing attitudes between men and women, women’s further incongruence in terms of their occu-
pational attainment (holding a high-status position within male-dominated occupations) 
contributes to differentiate attitudes within women. Accordingly, results from the regression 
model do not support Hypothesis 2, but the results in terms of predicted probability suggest 
that, when occupational status is considered, heterogeneity among women is more relevant 
than gender differences in predicting which groups are most likely to have favourable atti-
tudes. For this reason, we can say that women showing more favourable attitudes are those in 
male-dominated occupations, especially those holding high-status positions.

The effects of the control variables in both models are broadly consistent with findings 
from previous research (Koropeckyj-Cox and Pendell, 2007b; Merz and Liefbroer, 2012; 
Rijken and Merz, 2014). The likelihood of approving a woman’s choice not to have children 
is lower among parents, older respondents, those with a lower level of education, and reli-
gious individuals. Interestingly, younger respondents (under the age of 24 years), though 
less likely to be parents than older individuals, tend to be less inclined to approve of female 
childlessness. Respondents who live in more egalitarian countries – measured in terms of 
the Gender Equality Index – are more likely to approve of a woman’s choice to remain 
childless. The same holds for individuals interviewed in 2017 rather than in 2005, consistent 
with previous research showing that non-normative demographic behaviours have become 
increasingly accepted over time due to the secularisation of contemporary societies.

Finally, we employed a multilevel modelling approach to account for country differ-
ences. For both models, the relatively low intraclass correlation coefficients (ICC = 
0.183 for Model 1, and ICC = 0.155 for Model 2; Table 4) – which represent the propor-
tion of between-country variation in the total variation (i.e. 18.3% and 15.5%, respec-
tively), or, in other words, the extent to which observations on the outcome variable 
depend on country-level differences – suggest that this pattern is consistent across coun-
tries despite contextual variation.
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Figure 2. Approval of female childlessness by sex-typed character of the respondent’s 
occupation. Individuals in male-dominated occupations. Predicted probabilities for occupational 
status by sex.
Notes: 95% Confidence intervals reported. Multilevel logit model stratified by sex-typed character of occu-
pation. Models are controlled for age, level of education, employment status, marital status, having children 
or not, level of religiosity, year of interview, country-level Gender Equality Index, and share of childcare 
use. Includes an interaction term between sex and occupational status. Full results in terms of odds ratios 
are reported in Table 4, Model 2. To test the differences in predicted probabilities across groups, we use 
the Wald test rather than relying on a visual inspection of overlapping confidence intervals (see note 4).

Robustness checks

We ran several robustness checks (available in the Supplemental material). Instead of 
using a dichotomous indicator of voluntary childlessness approval, we estimated both a 
linear and an ordinal model using the original five-point scale (from ‘strongly disapprove’ 
to ‘strongly approve’) (Supplemental Tables A1 and A2), and the results remain substan-
tively unchanged. We also tested alternative approaches to coding the neutral category 
(‘neither approve nor disapprove’) from the original five-point scale when dichotomising 
our outcome variable. First, by excluding it from our dichotomous indicator, which again 
led to substantively unchanged results (Table A3). Second, by retaining it versus all other 
points (collapsing ‘approve’, ‘strongly approve’, ‘disapprove’ and ‘strongly disapprove’), 
which led to insignificant results on our main independent variables (Table A4), suggest-
ing that our choice to bundle it with the approval category is unlikely to have affected our 
findings. We tested a more fine-grained coding of occupational status, distinguishing 
among three groups: high-, medium- and low-status jobs. Results (Figure A1) confirm 
that for both genders the most relevant difference is between high-status jobs versus all 
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other jobs, as we observed no differences between low and medium status among women, 
and only a slight gradient by occupational status among men. Since educational level 
might be correlated with selection into sex-typed occupation and occupational status, 
potentially causing estimation bias, we excluded education as a control variable (Tables 
A5 and A6) and again observed no substantial variations in our main results. Diverging 
levels of occupational sex segregation across countries may act as confounders, with 
some countries driving the observed effect of segregation on the gender gap in attitudes. 
We therefore re-ran the analysis, including the Moir and Selby-Smith indicator of gender 
segregation (WE index), as a country-level control variable (Tables A7 and A8). In this 
case as well, the estimated coefficients of our key independent variables remain virtually 
unchanged, which indicates that the relationship we find between these variables and 
attitudes towards female voluntary childlessness reflects a pattern shared by the European 
countries included in our study regardless of their specific levels of segregation. Different 
fertility levels across countries may affect between-country variation; hence, we included 
in our models the total fertility rate (TFR) in each country as an additional country-level 
control variable. Once more, results remained virtually unchanged (Table A9). Finally, we 
ran country-level fixed-effects models as an alternative empirical strategy to multilevel 
modelling in order to more generally control for the effect of unobserved characteristics 
that are fixed within each country, such as cultural beliefs. Our results again remained 
unchanged (Tables A10 and A11). Accordingly, we retained the multilevel modelling 
approach to remain consistent with existing literature on this topic.

Discussion and conclusion

This study focuses on attitudes towards female voluntary childlessness and examines the 
occupational dynamics behind women’s more favourable attitudes, analysing how such 
attitudes vary across sex-typed occupations. The crux of the argument is that sex-typed 
occupations exert gender-specific pressures, which expose women and men differently to 
the risk of incongruence between their job roles and stereotypical gender roles in society, 
depending on the worker’s occupational domain and status. Such pressures and the risk of 
incongruence they generate are likely to shape perceptions of the disadvantages associated 
with motherhood, thereby influencing attitudes towards female voluntary childlessness.

Consistent with our expectations, we found that women who are incongruent in their 
job roles show more favourable attitudes. This is particularly true for women working in 
male-dominated occupations, especially those holding high-status positions. We argue 
that this reflects the costs associated with hegemonic gender beliefs experienced in their 
occupational context. These women are expected to perform like men in order to succeed 
in their job role and are exposed to the belief that motherhood can undermine their legiti-
macy in that role, potentially making motherhood less salient for their identity and more 
costly for their careers. This interpretation is supported by scholarship examining how 
occupational structures convey hegemonic beliefs about which gendered traits are seen 
as necessary for success, and how this leads to sanctions against those who challenge 
them (Cejka and Eagly, 1999; Cutcher, 2021; Heilman, 2012). Research on role traps 
shows how women in male-dominated and high-status positions adapt to and survive the 
pressures in their occupational environments by distancing themselves from expected 
stereotypical feminine traits (Kanter, 1977; Wajcman, 2013; Wood and Newton, 2006) 
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– in this case, those related to motherhood. This reflects a strategy women adopt to suc-
ceed in their job role and reduce the risk of being judged as incongruent, which could 
jeopardise their legitimacy in that role and, consequently, their careers. This explanation 
also aligns with research on occupational minorities (Taylor, 2010), tokenism (Kanter, 
1977) and studies in social psychology highlighting women’s awareness of how gender 
salience contributes to the disadvantages they are more likely to experience in the work 
domain (Gutek et al., 1996). As a numerical rarity in sex-segregated occupations, and 
due to the workplace effects of the dominant gender beliefs associated with those occu-
pations, women are more likely to recognise areas of collective disadvantage linked to 
gender-based stereotypes and mistreatment – particularly those related to motherhood.

These findings hold important implications as they highlight the enduring force and 
differentiated saliency of gender beliefs across sex-typed occupations and the ways they 
sustain occupational sex segregation (Ridgeway and Correll, 2004). If women who show 
more favourable attitudes towards female voluntary childlessness are those who are 
highly incongruent in their job role – which we interpret as the result of their having to 
endure the negative costs associated with the hegemonic gender beliefs they experience 
in their male-dominated occupational contexts – can we consider that such favourable 
attitudes embody the potential to break the stereotypical representations of female roles 
and identities that undermine the valuation of women’s work and sustain the reproduc-
tion of occupational sex segregation?

We suggest that the answer to this question is no. In light of our findings and argu-
ments, such favourable attitudes appear to reflect hegemonic gender beliefs and stereo-
typical models of gender identity that permeate contemporary male-dominated 
occupations. Because exhibiting masculine traits is expected for advancement in most 
male-dominated, high-status jobs, women who hold positive views of the choice not to 
engage in motherhood – the most stereotypically feminine trait – do not necessarily chal-
lenge the hegemonic male culture in such jobs; rather, their attitudes may conflate with 
it, reflecting alignment rather than resistance. In this sense, the stereotypic construction 
of womanhood as based on motherhood emerges as a persistent focal point in women’s 
work experiences in male-dominated occupations, where the need to distance themselves 
from it likely stems from the tensions created by women’s involvement in job roles that 
do not align with feminine, mothering aspects. To break such stereotypical representa-
tions, which are detrimental to women’s work and sustain occupational sex segregation, 
women must be granted full legitimacy to pursue jobs and high-status positions in male-
dominated occupations, and stereotypical gender beliefs and self-conceptions need to be 
systematically targeted. This also involves men, whose dominance and performance in 
positions of power contribute to upholding male occupational cultures.

This question and these reflections are especially relevant, considering that although 
women are gaining entry into male-dominated occupations in increasing numbers and 
are expected to expand their presence in high-status masculine domains, women in these 
fields still represent a numerical minority in the labour market due to the persistent 
dynamics of devaluation, discrimination and social control, which make it difficult for 
them to remain in such fields over the course of their careers, as shown by research on 
occupational mobility (Torre and Jacobs, 2021), on occupational sex segregation over 
the life course (Guinea-Martin et al., 2018) and on closure mechanisms across a number 
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of male-dominated occupations (Glass et al., 2013; Ibáñez and García-Mingo, 2022; 
Thébaud and Taylor, 2021).

These issues call for future research avenues, as also highlighted by some limitations 
of our study. Scholarship on gender-stereotypical career decisions prior to entering 
employment suggests that not having feminine-typed self-conceptions may be more rel-
evant to women who choose male-dominated occupations than low adherence to tradi-
tional gender beliefs per se (Cech, 2013). We cannot assess whether this is also the case 
for the attitudes of people who already are in employment as our data do not include 
detailed information about individual preferences and gender self-conceptions, nor do 
they contain retrospective information about individual gender attitudes. As a result, we 
cannot establish if and to what extent attitudes towards women’s voluntary childlessness 
may convey women’s personal gendered self-conceptions. However, this reflects a 
broader limitation in the current state of research, which is the lack of a comprehensive 
understanding of self-expression as a mechanism of sex segregation (Cech, 2013; Charles 
and Bradley, 2009) – that is, the extent to which gender-stereotypical self-conceptions 
and their interaction with cultural gender beliefs translate into self-expressive choices 
that reproduce occupational sex segregation. Yet, our findings remain significant despite 
this limitation, as they establish a pattern showing that women’s more favourable atti-
tudes towards female voluntary childlessness align with stereotypical gender identity 
models and hegemonic gender beliefs embodied within specific sex-typed occupations 
(i.e. male-dominated occupations), hence providing a significant step forward in the 
debate. In this regard, they indicate directions for future research, which should further 
explore the interactions between gendered self-conceptions and dominant gender norms 
within sex-typed occupations, by collecting and analysing data containing a broad array 
of indicators on gender roles and attitudes at both the individual and the occupational 
levels, especially from a longitudinal perspective. Likewise, the lack of detailed informa-
tion in our data regarding respondents’ career trajectories and workplace practices means 
we can only observe the current, or most recent, occupation. Future research should 
examine potential variability in attitudes due to mobility across sex-typed occupations 
and organisational structures throughout individuals’ careers. Finally, we examine the 
European situation at the aggregate level; however, changing gendered parenthood 
norms may co-occur with other cultural developments that vary across societal contexts. 
Future research should address the role of unobserved country-level characteristics 
related to gender culture, which may influence individuals’ gender attitudes over time.

Despite these limitations, our study contributes significant insights to the debate on 
gender attitudes and the reproduction of occupational sex segregation. It underscores the 
importance of further inquiring into the relationship between gender role attitudes and 
the reproduction of occupational sex segregation by focusing not only on how attitudes 
formed during socialisation affect occupational orientations and choices at labour market 
entry – as most existing research has done – but also on how individuals’ attitudes 
respond to work experiences across sex-typed occupations that differently endorse the 
saliency of hegemonic gender beliefs, and on how these two aspects interact. Likewise, 
our study highlights the importance for future research of disentangling the multiple 
imbrications between hegemonic gender beliefs and individual self-conceptions that 
may sustain the reproduction of occupational sex segregation. Occupational sex 
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segregation is an enduring system of inequality in which cultural and structural aspects 
overlap greatly; the insights provided by this study underscore the complexity and 
importance of inquiring into these imbrications.
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Notes

1. The terms childless and childfree are both used in the literature to designate women who do 
not become mothers, with the latter preferred when the absence of motherhood is framed as 
an active and fulfilling choice (Gillespie, 2003). In this article, we prefer the term voluntary 

childlessness, as we focus on attitudes towards the absence of motherhood as a chosen status 
but do not inquire into the nature or process of women’s choice in this regard (i.e. whether it 
is explicit and intentional), referring, hence, to a status in which a woman does not expect to 
have children, although she has the biological ability to conceive (Blackstone, 2019).

2. As a robustness check, we also ran the analysis by extending the threshold to include those 
who had left the labour market up to 10 years ago (N increased to 23,061), and the results 
remained substantially the same (results available upon request from the authors).

3. The countries included in the analysis are Austria, Belgium, Bulgaria, Cyprus, the Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Latvia, the 
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and the United 
Kingdom.

4. In Figures 1 and 2, we plotted our results in terms of predicted probabilities, reporting the 
95% confidence intervals, as is commonly done. However, using 95% confidence intervals 
to visually inspect statistical differences (at the 5% significance level) across groups can be 
misleading. According to Goldstein and Healy (1995) and Knol et al. (2011), for correct pair-
wise comparisons at the 5% significance level, the confidence intervals should be estimated at 
83.4%. In other words, an overlap of the 95% confidence intervals does not necessarily mean 
that the differences are statistically insignificant. For this reason, we directly test and report 
any statistically significant differences in predicted probabilities using the Wald test.
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