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ABSTRACT

This paper investigates the causal effect of motherhood on women's occupational class trajectories—the Motherhood Class

Penalty—using data from the 1970 British Cohort Study. We apply sequence optimal matching alongside other matching

techniques to construct counterfactual class trajectories for mothers in the UK. Our results show that motherhood significantly

increases downward mobility and limits access to professional occupations. Low professional women face an estimated 15%

penalty, while high professional women experience a 5% penalty compared to their childless counterparts. We find that

professional-class women are more likely to remain attached to the labour market after childbirth, whereas working-class

mothers are at greater risk of permanently exiting the workforce. Among all groups, low professional women experience the

most significant forgone upward mobility, highlighting how motherhood penalties vary across the class spectrum. These

findings stress the substantial human capital loss associated with motherhood in the UK and suggest that occupational penalties

are shaped by existing socio-economic hierarchies, potentially reinforcing broader patterns of inequality.

1 | Introduction

The transition to parenthood has far-reaching consequences for
women's careers. Even among those in high-status occupations,
many experience a decline in wages; this effect is known as the
Motherhood Penalty (Waldfogel 1997). While a substantial body
of research has examined the economic costs of motherhood, such
as reductions in wages (Budig and England 2001), individual
earnings (Kleven et al. 2019), and household income (Musick
et al. 2020), its impact on social class mobility has received less
attention. This paper seeks to fill that gap by estimating the effect
of motherhood on women's class trajectories in Britain.

Analysing the motherhood penalty through the lens of occu-
pational class offers a rich understanding of the structural

barriers women face in the labour market. Career advancement
is rarely linear and is often shaped by class-based boundaries
and mechanisms of social closure (Erikson and Gold-
thorpe 1992; Weeden and Grusky 2005). Social class captures
dimensions of work not fully reflected in earnings—such as
long-term security, opportunities for progression, autonomy,
and the transmission of status and capital (Bukodi and Gold-
thorpe 2018; Rose et al. 2005; Wright 2005). A class-based
perspective, therefore, provides a deeper sociological frame-
work for understanding women's career patterns, which are
central to both the motherhood penalty and the gender pay gap
(Goldin 2006, 2014).

This paper employs a novel methodology that combines sequence
analysis with causal inference to estimate counterfactual
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occupational class trajectories and quantify what we call the
Motherhood Class Penalty (MCP) for British women born in 1970.
The MCP represents the causal effect of motherhood on a wom-
an's occupational mobility, which we conceptualise as her entire
occupational class trajectory from age 16 to 42. The MCP is
calculated as the difference between a mother's observed trajec-
tory following childbirth and the counterfactual trajectory she
likely would have experienced during the same period had she
remained childless.

To achieve this, we develop and apply a novel method we call
Individual Synthetic Sequence Matching (ISSM). As a method-
ological contribution, ISSM represents an advance for esti-
mating causal effects with longitudinal categorical data such as
occupational histories. The method is highly flexible, enabling
researchers to formally incorporate rich pre-treatment sequence
information into the matching process to analyse the complex
dynamics of life course trajectories.

Our analysis shows that motherhood substantially reduces up-
ward women's occupational mobility, particularly their likeli-
hood of attaining or remaining in professional and managerial
roles. Specifically, we find that motherhood decreases the
probability of occupying lower professional positions by around
15 percentage points, and higher professional positions by 5
percentage points. This 20-point shortfall is largely driven by
mothers exiting the labour market into family care, women
who, counterfactually, may have sustained or achieved profes-
sional status.

The UK presents a compelling case study because its political
economy is situated between the liberal welfare regime of the
United States and the more 'decommodified’ models of conti-
nental Europe (Esping-Andersen 1990; Schmidt 2002). While
the UK labour market is more regulated than that of the US, it
remains far more liberalised than its European counterparts.
The same applies to family policies: although some protections
for working mothers exist, unlike at the federal level in the US,
they are considerably more limited than those found across the
rest of Europe. These features make the UK a key intermediate
case for understanding how a hybrid market model shapes the
occupational penalties of motherhood.

The paper is structured as follows. We first review the literature
on motherhood, employment, and social mobility, then present
our data and analytical strategy. We then detail the results on
class mobility and penalty estimates, and conclude with a dis-
cussion of the findings, their implications, and limitations.

2 | Background
2.1 | Women's Occupational Mobility in Britain

Recent studies on social mobility show an important increase in
both absolute and relative mobility for women born in the 1970s
compared to those born immediately after World War II
(Bukodi et al. 2017). In the latter half of the 20 century, each
new cohort of women showed higher levels of social mobility
than previous generations. This upward trend is attributed to a
combination of factors, including anti-discrimination laws,

parental leave policies, the rise of female-dominated white-col-
lar occupations, and increased access to education (Bryson
et al. 2020; Bukodi et al. 2016; Dex et al. 2008). Women's rep-
resentation in high-status occupations has also increased, from
just 4%-5.3% in 1980/81% to 11.1% in the 2000s (Dex et al. 2008).

Despite these advances, significant gender disparities remain,
particularly in the managerial class, where women are still
underrepresented. For example, the 2021 UK Census revealed
that men held 7% more higher managerial roles than women
(Office for National Statistics 2023). Additionally, women are
more likely than men to begin their careers in lower-level oc-
cupations (48% of women vs. 30% of men in the 1970 cohort)
and are less likely to experience upward mobility (Bukodi
et al. 2017).

The changes in women's occupational structure and mobility
are complex because the trajectories of women in full-time oc-
cupations and those in part-time occupations are different, and
women's career trajectories are more affected by life course
events, such as parenthood, than those of men. In other words,
there is greater heterogeneity in women's occupational trajec-
tories, and this heterogeneity is likely to be socially stratified
(Office for National Statistics 2023). For instance, women in
working-class occupations are much more likely to have spells
of part-time employment (Dex and Bukodi 2012). This is
consequential because spells of part-time employment, due to,
for instance, the transition to parenthood, hinder career growth
and, ultimately, occupational mobility (Costa Dias et al. 2020;
Dex and Bukodi 2012). Therefore, the social fluidity of women
(relative social mobility) of full-time versus part-time women is
different and appears to have different generating mechanisms
(Bukodi et al. 2017). It is not surprising that part-time status is
associated with lower-status occupations, non-standard working
schedules, lower pay, and is generally more precarious (Leon-
cini et al. 2024). For reference, in 2024-2025, it is estimated that
about 36% of women work part-time compared to 15% of male
employees (Francis-Devine et al. 2025).

2.2 | Motherhood Penalty in Pay and Occupations
2.21 | Wages and Earnings

The ‘Motherhood Penalty’ refers to the negative impact that
having children has on women's wages and earnings, a phe-
nomenon well-documented in sociological and economic litera-
ture (Budig and England 2001). The birth of a first child is often
the key factor leading to a long-term decline in women's wage
trajectories (Anderson et al. 2002; Budig and England 2001;
Waldfogel 1997). Studies estimate that the wage penalty for
women in Britain ranges from 7% to 15%, depending on their
employment status (Davies and Pierre 2005; de Linde Leonard
and Stanley 2020; Gangl and Ziefle 2009; Kalabikhina et al. 2024).

Overall, earning penalties are higher when accounting for the
non-working women in the population. A comparative study by
Kleven et al. (2019) shows a penalty of around 20% in Denmark,
44% in Britain, and 61% in Germany. In contrast, the birth of a
child typically has little to no effect on fathers' earnings
(Andrew et al. 2021; Icardi et al. 2022; Mari 2019).
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2.2.2 | Occupational Class Penalty

Dex first investigated the occupational penalty of motherhood in
her monograph Women's Occupational Mobility (1987). She
noted that ‘women with children have had more experiences of
downward mobility than childless women’ (Dex 1987, 71). She
also points out that returning to employment after birth in a
part-time position increases the probability of downward
mobility (Dex 1987, 83). A series of research on this topic
generally confirmed the association between motherhood and
occupational mobility patterns (Abendroth et al. 2014; Dex
et al. 2008; Jacobs 1999).

Abendroth et al. (2014), using a comparative framework of 13
countries, show an average negative effect of first and second
births on occupational status. They find evidence of cumulative
penalties on occupational status persisting years after the first
birth. Similarly, Aisenbrey et al. (2009) show that short work
interruptions in liberal welfare regimes increase the likelihood
of downward mobility.

Specific to the UK context, Harkness et al. (2019) report that 77%
of mothers return to jobs with the same occupational status after
childbirth. Over 5 years, 13% of mothers achieved upward
mobility, while 18% of mothers experienced downward mobility.
Joshi and Hinde, studying the 1946 cohort, present some
descriptive statistics on occupational downgrading after giving
birth (1993, p. 222). They found that 36% of mothers re-entered a
lower occupation (downward mobility), and 12% re-entered a job
at a higher level (upward mobility). Dex et al. (2008) further
explored cohort differences, finding that mothers born in the
1958 cohort had a 28.5% likelihood of downward mobility,
compared to approximately 34% for those born in earlier cohorts.
Comparing the first to the most recent job for women with and
without children, they offer the following findings. Regarding
occupational immobility (no change in social class over time),
they find that non-mothers are 11-13 percentage points more
likely to remain in the same occupational class compared to
mothers. In terms of downward mobility, the most recent cohorts
in their study (the 1956 cohort) indicate that mothers are 12
percentage points more likely than non-mothers to transition
into lower-class occupations compared to their first job.

2.2.3 | Motherhood Penalty Heterogeneity

The impact of the motherhood penalty varies significantly
across social classes and income levels. Joshi and Hinde (1993)
observed that women in professional occupations were more
likely to return to the same occupational class after motherhood,
with only 20% facing downward mobility. In contrast, mothers
in lower occupational classes had only a 50% chance of staying
in the same group. For instance, women in office work had a
42% chance of remaining in the same group, a 45% chance of
downward mobility, and little chance of upward mobility.

However, this dynamic becomes more complex when consid-
ering whether mothers return to full-time or part-time work.
Dex and Bukodi (2012) found that women in high-status jobs

were more likely (70%) to experience downward mobility if they
shifted to part-time work after childbirth. This is also consistent
with the findings from Abendroth et al. (2014) that reductions in
work hours and career interruptions around the time of birth
account for the immediate decline in occupational status.

The penalty's distribution across income levels is mixed. Some
studies find that women at the bottom of the income distribu-
tion face higher penalties (Cukrowska-Torzewska and Maty-
siak 2020; Vagni and Breen 2021), while others suggest that the
penalty is more severe for higher earners. England et al. (2016)
found that highly skilled, high-wage white women experience
the largest motherhood penalties (10% per child), a greater
penalty than low-skill, low-wage women, whose penalties were
closer to 5%-7%. This disparity is attributed to the steep wage
growth trajectories of highly skilled women, making even brief
interruptions particularly costly (Albrecht et al. 2003; Costa Dias
et al. 2020; Wilde et al. 2010).

2.3 | Theories and Empirical Hypotheses

The motherhood penalty can be explained by both supply-side
and demand-side theories. Demand-side theories focus on
employer biases and institutional structures that perpetuate the
penalty. Employer discrimination arises from stereotypes that
mothers are less committed or productive workers, leading to
fewer promotions and exclusion from high-status roles (Gough
and Noonan 2013; Ishizuka 2021). Statistical discrimination
exacerbates these biases, as employers may generalise perceived
inefficiencies of motherhood to all women of childbearing age
(Correll et al. 2007; Ishizuka 2021). Institutional discrimination
further entrenches penalties through workplace norms that
favour continuous trajectories (Bukodi and Dex 2010; Costa
Dias et al. 2020). Mothers who take breaks or work part-time
face structural disadvantages in promotions and seniority. The
broader policy, institutional and cultural context can moderate
these effects (Abendroth et al. 2014; Aisenbrey et al. 2009;
Harkness and Waldfogel 2003; Kalabikhina et al. 2024).

Supply-side theories emphasise how mothers' characteristics,
behaviours, as well as constraints, contribute to occupational
penalties. For instance, Becker's human capital theory (1985)
argues that career interruptions for childcare reduce work expe-
rience and skill accumulation, leading to occupational down-
grading and wage stagnation. Mothers who take extended leave or
transition to part-time work face depreciation in job-specific
skills, limiting their ability to compete for higher-status roles
(Bukodi and Dex 2010; Goldin 2021). The self-section of mothers
into certain occupations plays an important role in explaining the
penalty (Wilde et al. 2010). Mothers often self-select into jobs with
flexible hours or reduced demands to accommodate unequal
caregiving responsibilities (Altintas and Sullivan 2017; Davies
and Pierre 2005; Gough and Noonan 2013). These adjustments
frequently entail trade-offs, such as lower wages or diminished
occupational prestige, reinforcing long-term career penalties.

Based on the literature and theoretical considerations, we make
a first general hypothesis:

The British Journal of Sociology, 2025

85U80|7 SUOWIWOD 8AIeaD 3ol |dde ay) Aq peusenoh ae Sapife VO ‘8sn Jo sa|n. 10} AriqiT8uIIUO 8|1 UO (SUORIPUOD-PUB-SWLBIWI0D A8 | 1M AeIq Ul U0//:SANY) SUORIPUOD Pue SWid | 8U1 88S *[S20z/TT/¥0] uo AriqiTauliuo A8 |IM ‘X3SST 40 A LISHIAINN Ad 6E00L 9vY-89T/TTTT OT/I0p/L0D A8 | Afeiq1jeuljuo//sdny wiouy pepeojumod ‘0 ‘Oii8arT



Hypothesis 1. Women who become mothers will be more likely
to experience downward occupational mobility, are less likely to
remain in the same occupational class, and are less likely to
experience upward mobility over the course of their careers.
Motherhood is thus expected to limit opportunities for upward
movement across the occupational hierarchy, and to reinforce
downward movement.

This leads to the following hypothesis regarding which women
are most heavily penalised by motherhood. The motherhood
penalty is not uniform but is instead deeply stratified by occu-
pational class, reflecting the unequal distribution of job security,
contractual protections, and career trajectories available to
women in different social positions. Professional and manage-
rial occupations—typically characterised by salaried contracts,
benefits, and formal career ladders—offer greater structural
protections against the immediate financial shocks of maternity
leave. However, these same occupations often impose severe
long-term penalties for career interruptions, as their advance-
ment systems are built on assumptions of continuous, full-time
commitment. In fields such as law, finance, and corporate
management, the expectation of uninterrupted productivity
means that even brief career breaks can derail promotion
timelines, pushing mothers onto slower, often dead-end tracks
(Goldin 2021).

By contrast, working-class occupations—frequently structured
around hourly wages, temporary contracts, and minimal
benefits—offer little protection against the economic conse-
quences of motherhood. While these jobs may not penalise
intermittent employment in the same way (since turnover is
already high), they provide almost no safeguards for pregnant
workers or new mothers. Precarious scheduling practices that
make balancing childcare very difficult, often forcing mothers
into involuntary part-time work or job loss. The lack of paid
leave, unpredictable hours, and employer retaliation for
pregnancy-related absences mean that working-class mothers
face immediate economic instability rather than gradual career
stagnation.

Based on these considerations, we formulate the following
hypotheses:

Hypothesis 2. Women in professional-class occupations prior
to motherhood will incur larger long-term occupational penalties,
specifically driven by greater forgone upward mobility, compared
specifically to women in working-class occupations. Because their
counterfactual career paths often involve steeper advancement,
interruptions due to motherhood lead to larger cumulative deficits
in occupational attainment over the long term.

Hypothesis 3. Women in working-class occupations prior to
motherhood Wwill experience greater short-term occupational
instability following childbirth, marked by a higher probability of
exiting the labour market entirely, compared to women in
professional-class occupations. Because they face more precarious
employment conditions with fewer supports, they are more
vulnerable to job loss or disruption, making complete withdrawal
from employment a more likely outcome of the instability induced
by the transition to motherhood.

3 | Data and Methods
31 | Data

We use the British Cohort Study 1970 (BCS70) to estimate the
MCP in Britain. The data is curated by the UCL Centre for
Longitudinal Studies (UCL Social Research Institute 2025).

We focus on occupational social class from age 16 to age 42,
which corresponds to Sweep 9 of the BCS70. However, we use
Sweep 10, which corresponds to age 46, to check if a woman
ever had a child. Unfortunately, we were not able to construct a
comparable social class variable for age 46 (see Supporting
Information S1: Appendix A). But by the age of 42, most women
will have attained a stable class position. We used both the
Activity and Partnership datasets (University College London
et al. 2023) and the BCS Sweeps.

The analytical sample was derived starting with 18,037 in-
dividuals from the British Cohort Study 1970 (BCS70) activity
and partnership datasets. The sample was first restricted to the
9811 participants who completed Sweep 9 (age 42), excluding
8226 individuals. After removing 1226 individuals with missing
or incomplete activity histories, the sample was reduced to 8585.
Following the merge with the main BCS dataset, 1018 in-
dividuals were lost due to missing data across key variables,
resulting in 5726 complete cases. The sample was then restricted
to women only, excluding 2645 men, yielding 3081 women. An
additional 146 women who had their first birth before age 20
were excluded to ensure adequate pre-treatment observation
periods for controlling for pre-birth employment trajectories,
resulting in 2935 women. Finally, to create a balanced panel
with annual employment observations from age 16 to 42 (26
time periods), 394 women with incomplete observation periods
were excluded, resulting in the final analytical sample of 2541
women. This approach of restricting the analysis to a balanced
panel with complete observation histories was chosen to avoid
the complexities of imputing missing person-year spells in the
trajectory data. Of these, 2017 (79%) had at least one child
during the observation period (treated group) and 524 (21%)
remained childless (control group).

While there is important attrition in the cohort study, we con-
ducted robustness checks using the British Household Panel
Survey (BHPS) and found very similar motherhood class penalty
patterns, suggesting our main findings are not driven by selec-
tive attrition in the BCS70 (Supporting Information S1: Ap-
pendix F).

The outcome of interest is social class as measured by the Na-
tional Statistics Socio-economic Classification (NS-SEC). We
recoded this variable into seven main social class categories. The
first class contains the Higher managerial occupations (NS-SEC
1.1) and Higher professional occupations (NS-SEC 1.2) (Class I).
The second class contains the Lower professional occupations
(Class II). The term 'professional occupations' is generally used
as a collective term for both high professional (Class I) and low
professional (Class II) occupations. Where results pertain only
to one of these specific classes, we use the distinct terms 'high
professional’ or 'low professional’ accordingly.
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We then have the intermediate occupations (Class III), the self-
employed class (Class IV), the lower supervisory (Class V), the
semi-routine occupations (Class VI) and the routine occupations
(Class VII). Finally, we added three additional categories to this
measure of social class: Education, Family care (looking after
home and maternity leave) and a broad category called ‘Not
working’, capturing the unemployed, the disabled, retirees, etc.

For some of our analyses, we combined Class V, Class VI, and
Class VII in a broad Working class, as is generally done (Rose
etal. 2005). For the transition matrices and sequence plots shown
in Figures 3 and 4, we combine the intermediate and self-
employed classes, and we group Education, Family care, and
Not working into a single 'Not in the labour market' category.

We compared the distribution of social class in our analytical
sample at age 42 to the class distribution of women aged 40-
44 years old in the Annual Population Survey and in Under-
standing Society, and we found a very high level of compara-
bility and consistency between the class distribution of women
in our sample and the distribution of these two surveys (see
Online Appendix, Section A). This gives us confidence about the
representativeness of our analytical sample for the 1970 cohort
of mothers in Britain.

Table 1 shows the distribution of social class comparing mothers
and childless women in three age groups: 16-24, 25-39 and 40-
42. We see that class differences between mothers and childless
women are almost non-existent before 25 years old. However, in
the age Group 25-39 years old, we see that childless women are
already in greater numbers in high professional positions, 12.7%
compared to 8.1% for mothers. This is also true for low profes-
sional positions; the proportion is 39.7% for childless women
compared to 30.1% for mothers. We also see that mothers are
more likely to be found out of the labour market doing family
care, 18.2% versus 1% for childless women. A very similar
pattern appears for the age Group 40-42 years old.

The two most prevalent occupational classes of women in
Britain are low professional and intermediate classes. Profes-
sional occupations generally require an advanced degree and
demand specialised skills. There is often a high degree of social
closure and credentialism in professional occupations (Grusky
and Serensen 1998). High professional occupations have the

highest level of responsibility and authority (Wright 2005).
Looking at the occupations subsumed in the high professional
class, we find, among other occupations, solicitors (lawyers),
medical practitioners, engineers, government officials, and
professors. In low-professional occupations, we find nurses,
schoolteachers, journalists, and various types of low-level
management occupations. Intermediate occupations are
mainly clerical jobs (office work), white-collar occupations with
a low degree of supervision and authority and without advanced
degrees required.

Lower supervisory, semi-routine and routine social classes
generally constitute what is understood to be the working class.
Routine occupations are the occupations at the extreme pole of
the labour contract described above, made up of cleaners, do-
mestics, packers, warehouse workers, and waitresses. Semi-
routine occupations are made up of assistants, such as educa-
tional or care assistants, and various receptionists. The lower
supervisory constitutes much of the same working-class occu-
pations but with a degree of supervision.

It is worth saying something about the concept of penalty in the
context of social class. In the motherhood wage or earning
penalty studies, the idea of penalty is straightforward because
wage is a simple unidimensional scalar, low versus high penalty.
However, social class is a categorical variable. The main issue is
that the space becomes relative to each category (methodology
detailed below). In that sense, there is no single number that
could sum up the average or overall class penalty. Therefore, the
penalty will be relative to each class of reference. As detailed
below in the 'Regression Estimates’ section, this is implemented
empirically by estimating a model for the probability of being in
each occupational class.

3.2 | Analytical Strategy

To analyse the complexity of the effects of motherhood on
women's social class mobility, we turn to Sequence Analysis.
Sequence Analysis has been growing in popularity in sociology
and has been applied to a variety of topics involving trajectories
such as employment, fertility, and time use patterns (Bukodi
et al. 2016; Lesnard 2008; Vagni and Cornwell 2018; Van
Winkle 2018; Widmer and Ritschard 2009). It is a method well-

TABLE 1 | Social class distributions by age for mothers and childless women (percentages). All figures are expressed in percentages.

Professional/

Managerial Working class Out of labour market
Age 6. Semi 10. Not
group 1. High 2. Low 3. Interm 4. Self-Emp 5. Lower S routine 7. Routine 8. Edu 9. Care working
16-24 Childless 2.6 16.7 19.6 1.4 4.5 11.5 7.9 29.1 0.3 6.4
16-24 Mothers 2.3 16.7 20.6 1.1 5.4 11.3 8 25.2 4.7 4.6
25-39 Childless 12.7 39.7 17.9 4.4 4.9 8.4 3.8 2 1 5.3
25-39 Mothers 8.1 30.1 16.1 4.7 4.3 10.7 3.9 1.4 18.2 2.6
40-42 Childless 14.6 39.7 14.8 6.6 4.2 8.5 3.2 0.5 1.4 6.5
40-42 Mothers 9.1 30.6 14.5 6.2 4.1 13.3 3.6 0.6 14.7 34

Note: Expressed in percentages. 1. High Professional, 2. Low Professional, 3. Intermediate, 4. Self-Employed, 5. Lower Supervisory, 6. Semi-Routine, 7. Routine,

8. Education, 9. Family Care, 10. Not working/Out of the Labour Market.
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suited to the study of categorical longitudinal data (Billari 2001;
Billari and Piccarreta 2005). Sequence Analysis has traditionally
been a descriptive methodology based on a ‘holistic’ under-
standing of the life course (Billari 2001). In this paper, we adopt
a different framework, merging sequence analysis and causal
inference techniques to produce counterfactual sequences. This
framework builds on earlier work about causal sequences and
individual causal effects (Barban et al. 2017; Vagni and
Breen 2021).

The method we propose and apply here, Individual Synthetic
Sequence Matching (ISSM), builds on this tradition by inte-
grating sequence analysis directly into a causal framework. Its
name and conceptual foundation are drawn from the Synthetic
Control Method developed by Abadie and Gardeazabal (2003),
to estimate the aggregate counterfactual average effect where
one case is treated (generally a country or region). The 'Indi-
vidual' component follows the adaptation of this logic to esti-
mate person-specific causal effects in large surveys with many
treated cases, as proposed by Vagni and Breen (2021).

Building on these foundations, ISSM offers several key advan-
tages for life course researchers. It captures temporal specificity
by accounting for the complex timing and ordering of career
patterns before treatment, which in turn helps control for un-
observed characteristics. Furthermore, it offers methodological
flexibility, allowing researchers to leverage the vast toolkit of
sequence analysis, such as dissimilarity matrices, entropy, and
transitions, and combine them with traditional covariate
matching for robustness. The ISSM procedure in this study is
detailed below.

3.2.1 | Target Trial Emulation

We follow the Target Trial Emulation (TTE) framework of
Hernan and Robins (2016) to enhance the transparency and
rigour of our causal inference strategy. The motivation behind
the TTE approach is to improve causal inference from obser-
vational data by explicitly specifying design elements commonly
found in randomised controlled trials (Fu 2023).

This approach is particularly valuable when randomised
controlled trials are impractical or unethical, allowing re-
searchers to emulate the design of such trials using observa-
tional data. While TTE does not eliminate confounding bias, it
addresses design-related biases—often termed ‘self-inflicted
biases’—that can arise from ambiguous study protocols, un-
specified design, or misaligned temporal frameworks (Fu 2023).
The framework has demonstrated success in fields like epide-
miology and is increasingly being applied in sociological
research (Dickerman et al. 2019; Vagni and Breen 2021).

Traditional studies on the motherhood penalty often aggregate
all childbirth events and use fixed-effects models to estimate
their impact. These studies typically analyse data spanning 1-
10 years before and after childbirth, encompassing a broad age
range of mothers from 16 to 50 years old.

In contrast, our study follows the TTE protocol by explicitly
defining the following components: Eligibility Criteria, Outcome,

Treatment Strategies/Time Zero, and Causal Contrast and Anal-
ysis. By structuring our study within the TTE framework, we aim
to produce credible quasi-experimental causal estimates
regarding the impact of motherhood on women's occupational
trajectories.

3.2.1.1 | Eligibility Criteria. Our study uses data from a
British cohort study that selected all children born in a specific
week across Britain (see the BCS documentation for more infor-
mation). Non-participation was addressed through appropriate
weighting. All women within this cohort are included in our
analysis.

3.2.1.2 | Outcome. The primary outcome is occupational
social class, measured using the National Statistics Socio-
economic Classification (NS-SEC).

3.2.1.3 | Treatment Strategies and Time Zero. The
‘treatment’ is defined as the occurrence of a first birth. Subse-
quent births are not modelled separately, as the core interest
lies in the initial transition to motherhood. Consequently, any
effects from higher-order births are considered part of the total
causal effect stemming from this first event. This approach
frames the first birth as the start of a new causal pathway
that shapes a woman's subsequent career, a pathway which
includes an altered propensity to have more children.

Women who have at least one child constitute the treated group,
while those who remain childless by age 46 serve as controls.
The treatment period starts in the year of the first birth, with
women remaining in the treated group thereafter. For each
mother, we identify a control woman with matching pre-
treatment characteristics and occupational trajectories using
the statistical methods detailed below. This control serves as the
counterfactual trajectory, representing what would have
occurred had the mother not had a first child. The treated and
control units are aligned by age (by design), and the control unit
is assigned a pseudo-treatment year corresponding to the treated
unit's treatment year. We explain this procedure in detail in
Section C of the Online Appendix.

3.2.2 | Potential Outcomes Framework and Estimand

We aim to estimate the Average Treatment effect on the Treated
(ATT) within the Neyman-Rubin framework (Imbens and
Rubin 2015), defined as follows:
E[6;|D;=1]=E[Y] |D;=1| - E[Y] | D; =1]

Here, D; represents the treatment condition (childless vs. having
a child) and Y; is the outcome (i.e., the career or class trajectory).
The individual causal effect is denoted by §; and the parameter
of interest is its average among the treated. The fundamental
identification issue is that E[Y? | D; = 1] is counterfactual and
must be estimated. Conceptually, this term reflects the career
trajectory that treated mothers would have experienced had
they remained childless.
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If treated women were identical to childless women in all
relevant respects, we would have:

E[¥! |Di=1] = E[¥! | D, =]

allowing us to directly compare the observed trajectories.
However, because mothers and childless women may differ
in ways that affect career trajectories (ie., E[Y)|D; = 1] #
E[Y?|D; = 0]), the raw outcomes of the childless group might
not serve as a valid counterfactual. We, therefore, apply
matching methods to select from the D; = 0 pool a subset of
‘matched’ non-mothers for whom

E[Y}] | D; =1] ~ E[Y} | D; = 0, matched]

We then use the observed trajectories of this matched control
group to estimate the counterfactual term E[Y? | D; = 1].

Because our outcome is categorical (occupational class) we
operationalise the estimand as the difference in the probabilities
of being in a given occupational class c at time ¢, conditional on
treatment status. Under identification assumption, we have

ATT.; =Pr(Yy;=c|D;=1) - Pr(Y;; =c|D; =0)

where Y, denotes the occupational class of individual i at time ¢
and D; is defined such that D; = 1 if individual i had a first child
and D; = 0 otherwise. ATT,, thus captures the average differ-
ence in the proportion of women in class c at time ¢t between
mothers and their counterfactual selves had they remained
childless.

3.2.21 | Empirical Estimation With Sequence Analysis.
Sequence analysis is fundamentally a matching procedure that
quantifies dissimilarity between sequences through operations
such as insertions, deletions, and substitutions. For example,
transforming the sequence ‘AAA’ into ‘AAB’ can be done by
either substituting the third character or by a combination of
deletion and insertion. Each operation is assigned a cost
informed by social theory (Lesnard 2010). Algorithms like
Optimal Matching then seek to minimise the total cost required
to transform one sequence into another, thereby generating a
distance measure between pairs of sequences (Studer and
Ritschard 2016).

Once we compute the sequence distance between cases, we
combine this measure with other fixed covariates (e.g., social
origin) in a Mahalanobis matching estimation to recover valid
counterfactuals (Barban et al. 2017; Ho et al. 2011).

3.2.3 | Two-Stage Matching

3.2.3.1 | Stage One: Sequence Matching. We first use the
Optimal Matching algorithm to compute a sequence distance
score between each treated unit (mothers) and each control unit
(childless women). Let's denote this OM distance score S;. We also
calculate two key characteristics for each individual sequence (i):
the within-sequence entropy (R;) and the number of sequence
transitions (E;). The within-sequence entropy quantifies the

diversity or unpredictability of the different states observed
within that single sequence over its duration. The number of
sequence transitions provides a measure of volatility by simply
counting the total number of times the state changes from one-
time point to the immediate next within that same sequence.
All sequence analyses were computed using TraMineR
(Gabadinho et al. 2011). These three measures quantify the
similarity in life course trajectories between individuals.

3.23.2 | Stage Two: Covariate Matching. These
sequence-derived measures are then combined with a set of
covariates (denoted X) considered as potential confounders.
The identified covariates include:

e A dummy variable for social origin (indicating if the
respondent grew up in a professional-class household, i.e.,
at least one parent in a professional occupation),

e A dummy variable indicating whether the respondent's
mother was working during the respondent’s childhood,

e A categorical variable for the region of birth.

We also include work and family preferences at age 16 as a
sensitivity analysis. Summary statistics for these variables can be
found in the Online Appendix, Section A. Matching is per-
formed using 1:1 Mahalanobis distance nearest neighbour
matching, using the Matchlt package (Ho et al. 2011). The
Mahalanobis distance between treated and control units was
calculated directly using the vector of variables containing the
sequence metrics (S;; R;; E;) and the other covariates (X) for
each individual.

A detailed account of the matching procedure is provided in
Online Appendix, Section D. In the Online Appendix, we
compare several matching estimations, and we show that the
model including the sequence Optimal Matching distance, the
within-sequence entropy, the number of transitions, and
the covariates described above (mother at work during child-
hood, social origin and region) performed best. However, we
should note that we found little evidence that mothers and
childless women differ in major ways regarding potential con-
founders. We conclude that selection into motherhood is not a
major source of bias.

Table 2 displays the balance—raw average and standardised
differences—of the confounders and sequence indicators. Both
the sequence matching and the Mahalanobis matching pro-
cedures effectively rebalance the dataset, and no treated units
were discarded, thus allowing for a valid ATT estimation.

3.2.4 | Regression Estimates

After matching, each treated unit (mother) is paired with a
matched control (childless woman), and we estimate linear
probability models (LPMs) on the matched dataset. These
models predict the probability that an individual belongs to
occupational class c at time t. Time is explicitly incorporated
into the model both as a main effect and in interaction with the
treatment indicator, allowing us to examine whether the effect
of motherhood on occupational outcomes varies over time.
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TABLE 2 | Covariate balance between treated (mothers) and control groups (childless women): Raw and standardised differences post-matching.

Treated Controls Avr. Diff Std Avr. Diff

Origin professional 0.308 0.297 0.011 0.023
Mother working (age 16) 0.458 0.475 —-0.017 —-0.034
North 0.166 0.164 0.001 0.004
South East® 0.303 0.319 —0.017 —0.036
Optimal matching (normalised over 2) 0 0.412 —0.412

Transitions 1.894 1.904 —-0.01 —0.007
Within entropy 0.285 0.298 —0.013 —0.083

#Other regions omitted (see Supporting Information S1: Appendix A).

We specify the following regression model:
Pr(Y;, =c)=a+6D; + 1t + y(D; X t) +¢

Y;; is a binary indicator equal to one if individual i belongs to
occupational class c at time ¢, and 0 otherwise, dD; is the
treatment indicator (1 = mother, 0 = childless), 7t is a set of time
fixed effects, D; X t is an interaction term to test whether the
effect of motherhood varies over time, ¢; is the error term.
Standard errors are clustered at both the matched pair level and
the individual level (see Online Appendix, Section C). This
model is run separately for each occupational class ¢, with a
dummy variable for each class, with the interaction term (y)
testing whether the motherhood penalty changes over time
post-treatment. The predicted probabilities from these dynamic
models are what are visualised in Figure 2. This model allows us
to estimate both the overall effect of motherhood on class tra-
jectories and the dynamics of this effect across different time
periods.

4 | Results

Figure 1 provides a descriptive overview of the data. Panel A
illustrates the timing of first births, showing a steady increase
for mothers from their late teens to age 40, while childless
women remain at zero. Panel B displays the aggregate distri-
bution of social classes over the life course for both groups,
hinting at the diverging trajectories that emerge in young
adulthood, which our causal analysis aims to estimate.

Figure 2 presents the predicted probabilities from our linear
probability models, following the impact of motherhood on
occupational class trajectories from 10 years before to 10 years
after birth. The x-axis indicates time relative to birth, while the
y-axis displays the proportion of individuals in each social class
—blue lines represent observed probabilities for mothers, and
red lines depict the estimated counterfactuals. The figure
highlights that the most pronounced penalties occur in both the
high professional and low professional categories.

Table 3 provides the average estimates of the post-birth pen-
alties for each social class. These average effects are derived
from a series of linear probability models estimated on the
matched dataset. For each of the occupational and non-work
categories, we estimate a separate model where the dependent

variable is a binary indicator for being in that class (e.g., High
professional = 1), and the key independent variable is the
treatment status (treated = 1 for a mother). The coefficient on
the treated variable in each model thus represents the Average
Treatment effect on the Treated (ATT), or the MCP, for that
specific class.

Confirming the visual pattern, the largest MCP is found for the
low professional group. Motherhood is linked to a substantial
reduction, around 15 percentage points, in the likelihood that
women remain in low professional occupations after birth
(p <0.001). This figure represents the net effect of motherhood on
outcomes related to this class. It means that, overall, 15 percent-
age points fewer mothers are found in low professional roles
compared to where they likely would have been without having
children. This net difference arises from a combination of un-
derlying shifts in mobility, such as a decrease in upward mobility
into this class from lower origins, an increase in downward
mobility out of this class (often into non-employment or lower-
status work), and a reduction in the likelihood of staying within
this class for those who started there.

A significant, though smaller, penalty is also observed for the
high professional class, with motherhood reducing the proba-
bility of being in this top class by around 5 percentage points
(p < 0.05). Combined, women are roughly 20 percentage points
less likely to be in any professional role after becoming mothers
compared to their counterfactual trajectories. Conversely, the
most significant increase is seen for non-market activity, with
mothers being 26 percentage points more likely to be primarily
engaged in ‘looking after home’ (p < 0.001) than their coun-
terfactual selves. Other occupational classes show less pro-
nounced average effects.

4.1 | Transition Probabilities

To understand how these net penalties, particularly the sub-
stantial 15 percentage points reduction for the low professional
class, accumulate, we now turn to a more detailed analysis of
mobility patterns. Figure 3 presents transition matrices that break
down the movement between specific social class categories,
comparing women's status 3 years before their first birth (Pre) to
their status 5 years after (Post). This allows us to directly observe
how motherhood alters the probabilities of upward mobility,
downward mobility, and occupational stability for women
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FIGURE 1 | First birth timing and social class distribution by age (16-42). Panel (a) displays the timing and proportion of first births for both

childless women and mothers, with age on the x-axis and the proportion of first births on the y-axis. Panel (b) illustrates the distribution of social

classes by age, where the x-axis represents age (from 16 to 42) and the y-axis indicates the proportion (or frequency) of individuals in each social class.

starting from different class positions. For interpretability, we
adopt a reduced class schema, grouping occupations into five
broad categories: high professional, low professional, intermedi-
ate, working class, and not working, as defined in Table 1. In
particular, the more granular categories, such as lower supervi-
sory, semi-routine, and routine occupations, are grouped under
working class, following standard conventions in the reduced NS-
SEC schema.

Panel A shows the observed transitions of mothers (treated),
Panel B shows the transitions for their counterfactuals (what
would have happened without treatment), and Panel C high-
lights the difference between the two.

First, we note the high probability of the diagonal, which indicates
that once a person is engaged in a class trajectory, they have a high
likelihood of staying in this trajectory. This is particularly true
for women engaged in professional occupations. However,
comparing panel A and panel B, we see that the strength of this
association is even stronger in mothers' counterfactual status.

The counterfactual immobility, staying in the same class (Panel B
diagonal), shows that 70% of women starting in low professional
roles would have remained there, compared to only 56% who
actually did (Panel A). The difference (Panel C) is —14 percentage
points, indicating reduced stability. Similarly, stability in high

professional roles is reduced by 11 percentage points. This
reduced stability within professional classes, especially the 14
percentage points decrease for low professionals, is a key
component contributing to the overall penalties identified earlier.

Downward transitions, particularly exits from the labour market
(Not Working' - Column 5), are substantially increased by
motherhood. Mothers starting in working class (+29pp), inter-
mediate (+23pp), and low professional (+20pp) occupations
were significantly more likely to be Not Working' five years
post-birth compared to their counterfactuals. These increased
exits directly correspond to the reduced probabilities of
remaining in or moving up into higher occupational classes.
Conversely, counterfactually, about 20 percentage points more
women who were 'Not Working' pre-birth would likely have
entered the labour market (indicated by negative values sum-
ming across working categories in Row 5, Panel C).

Panel C shows that motherhood acts as a significant barrier to
upward social mobility. Compared to the counterfactual,
motherhood reduced the probability of women in intermediate
occupations reaching low professional status by 20 percentage
points (Panel C: —0.20), women in working-class roles reaching
low professional status by 14 percentage points (Panel C: —0.14),
and women in low professional roles reaching high professional
status by 8 percentage points (Panel C: —0.08).
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FIGURE 2 | Predicted probabilities from linear models for social class trajectories. The figure displays predicted probabilities over time, ranging

from 10 years before to 10 years after the first birth, based on linear probability models with clustered standard errors. The x-axis shows the timing

relative to the first birth, while the y-axis presents the probabilities of being in each social class. Blue lines correspond to the observed trajectories of

treated individuals (Treated 1), and red lines represent their estimated counterfactual trajectories (Treated 0).

TABLE 3 | Average post-treatment effects on occupational class trajectories. Estimates averaged from linear probability models with clustered

standard errors across post-treatment periods.

Social class Estimate/Average (%) Std error p value
High professional —0.048 0.016 0.0026
Low professional —0.158 0.026 0.0000
Intermediate —-0.027 0.017 0.1191
Own account 0.007 0.01 0.4724
Lower supervisory —0.02 0.016 0.1948
Semi-routine 0.015 0.015 0.3097
Routine 0.001 0.008 0.8847
Education —0.012 0.004 0.0039
Looking after home 0.261 0.008 0.0000
Not working —0.02 0.009 0.0201

Note: Clustered Standard Errors (see Supporting Information S1: Appendix C).

4.2 | Individual Variation by Social Class

Sequence index plots (Gabadinho et al. 2011) reveal the hetero-
geneity of women's occupational pathways that would otherwise
be obscured by only looking at average effects. Figure 4 displays
the individual-level class trajectories for mothers, stratified by
pre-birth social class (again using the reduced schema). Each row

(horizontal line) represents one woman's social class sequence
from 10 years before to 10 years after birth, showing both the
observed trajectory and her counterfactual. In other words, each
horizontal line represents one mother's observed trajectory (right
panel) shown alongside the trajectory of her unique counterfac-
tual match (left panel), allowing for a direct, line-by-line com-
parison between an individual and her estimated counterfactual.

10
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FIGURE 3 | Counterfactual transition probabilities around first birth. Panel (a) displays the transition probabilities for the treated group (mothers),

estimated 3 years before and 5 years after the first birth. Panel (b) shows the corresponding transition probabilities for the control group (childless

women). Panel (c) presents the difference between the treated and control probabilities. In each heatmap, a darker colour indicates larger

probabilities or greater differences, showing the magnitude of causal effects in transition probabilities. The probabilities are generated using the

probability models as specified.

Among women who began in high professional positions,
motherhood creates a visible divergence from the counterfactual
trajectory. Following childbirth, we observe a shift in the treated
group, with fewer women maintaining their high professional
status compared to their counterfactual counterparts. Some new
mothers transition to lower professional roles or intermediate
positions, represented by the lighter blue. Some exit the work-
force entirely, indicated by the green areas absent in the coun-
terfactual scenario.

Women in low professional positions demonstrate similar but
somewhat more pronounced post-birth transitions. There's a
more substantial shift towards intermediate positions and non-
working statuses compared to high professionals. The sequence
plot suggests that this group faces greater challenges in main-
taining their pre-birth occupational status, with more pro-
nounced transitions to non-working classifications after
becoming mothers.

The intermediate group shows important contrasts between
treated and counterfactual scenarios. Post-birth, the treated
panel shows a substantial increase in green areas (representing
‘Looking after home’ status), indicating that many women in
intermediate occupations exit the workforce after childbirth.

The counterfactual panel suggests that without motherhood,
these women would have maintained more stable employment
trajectories, potentially even transitioning to higher-status po-
sitions. This group appears to experience significant occupa-
tional disruption following childbirth, with fewer returning to
their previous occupational status compared to women in pro-
fessional categories.

Among working-class women, the MCP appears particularly
pronounced. The post-birth period in the treated panel shows a
dramatic increase in red and green areas (representing routine
work and looking after home), suggesting substantial workforce
exits or downward occupational mobility. The counterfactual
scenario indicates that without motherhood, these women
would have maintained more consistent employment patterns.
For women who were not working before childbirth, mother-
hood appears to extend their period of non-employment. While
their counterfactual matches show gradual transitions into
employment over time (represented by shifts from yellow/green
to blues and reds), the treated group demonstrates more
persistent non-working status after childbirth.

The figure highlights class-based disparities in post-birth labour
market attachment. Across all groups, time spent in the ‘looking
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FIGURE 4 | ISSM sequence index plots of individual social class trajectories for treated mothers and their counterfactuals. The figure shows the

heterogeneity of women's occupational pathways beyond average effects. This plot displays individual social class sequences for treated women and
their counterfactual matches, from 10 years before to 10 years after the first birth. Each horizontal line represents an individual's social class trajectory
over time, showing the comparison between the observed paths of mothers and the estimated counterfactual paths of what their trajectories would
have been had they remained childless. To facilitate a clear comparison, both treated mothers and their matched controls are classified according to
their occupational status 3 years before the actual or assigned year of childbirth.

after home/family’ state declines over time, but high-professional
women exit this state more quickly and often avoid it altogether.
By contrast, women in low-professional and intermediate occu-
pations frequently experience downward mobility or prolonged
exits from the labour market. A particularly large share of
working-class women become, and remain, out of the labour
market after childbirth.

4.3 | Explaining Class-Based Heterogeneity

To better understand these trajectories, Table 4 compares the
background characteristics of mothers by their pre-birth occu-
pational class. Women in high-professional occupations have an
average age at first birth of 33 years, compared to 26 among

working-class women. We also observe strong social origin ef-
fects: about 50% of women in the high professional group had a
parent in a professional occupation, compared to 20% in the
working class. They were also more likely to have grown up
with a working mother.

Regionally, high professionals are disproportionately from the
South East of England, a more affluent area. Looking at long-
term labour force attachment, the last two columns of Table 4
show stark differences at age 42: high-professional mothers
are far more likely to be working full-time, while working-
class mothers are much more likely to be in part-time
employment (32%) or out of the labour market entirely.
Virtually no mothers in the high-professional group are
employed part-time.
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TABLE 4 | Characteristics of mothers (treated) by social class status.

Class pre-treatment  Age at first Social origin Mother South FT at PT at
(3 years before birth)  birth (avr) professional (%) working (%) East (%) 42 years (%) 42 years (%)
1 High professional 33 0.489 0.516 0.388 0.991 0.009
2 Low professional 31 0.376 0.495 0.309 0.884 0.116
3 Intermediate 29 0.277 0.496 0.318 0.795 0.205
4 Working class 26 0.194 0.377 0.253 0.677 0.323
5 Not working 26 0.281 0.377 0.299 0.689 0.311

Note: Full-time and Part-time are calculated for employed workers.

4.4 | Sensitivity Analysis

We performed several sensitivity and robustness checks. All are
presented in the Online Appendix F. The first major check was to
reproduce our analysis on another dataset. We reproduced our
analyses on the British Household Panel and found a very high
degree of consistency with the results we have presented here (see
Section F of the Supporting Information S1: Appendix). We find
remarkably similar penalties in the two datasets. In the BHPS, we
estimate the penalty for High Professional to be 3 percentage
points, while in the BCS, we estimate it at 5 percentage points. For
Low Professional, we estimate the penalty to be 14 percentage
points with the BHPS and 16 percentage points for the BCS.

We conducted further checks using another theoretically
important set of potential confounders: work preferences at age
16 and family preferences at age 16. The main reason this factor
is not included in our main analysis is that it was only collected
for a sub-sample of the cohort, thus dramatically reducing the
sample size (see Section D, Online Appendix). We replicated our
analyses on this sub-sample using work and family preferences
indicators (Hakim 2006). While we found that preferences had
explanatory power for predicting social class at age 42 years old,
they were not confounders (i.e., omitting them did not create
bias) but rather independent predictors. Therefore, the results
including preferences in the matching do not change the results
presented here (see Section D of the Online Appendix).

5 | Discussion

Our findings reveal a substantial and enduring motherhood
penalty in occupational trajectories in Britain. We estimate that
motherhood lowers women's chances of reaching professional-
class occupations by approximately 20 percentage points, mean-
ing that without this penalty, one in five more mothers would
attain professional-class status. This reflects a considerable loss of
human capital for society as a whole. Motherhood reduces
women's chances of advancing up the occupational hierarchy and
limits their ability to return to their pre-birth occupational class
status.

These findings generally offer support to Hypothesis 1, as across
all social classes, mothers are less likely to remain in the same
occupational class, less likely to experience upward mobility,
and more likely to experience downward mobility or exit the
labour market altogether. However, our findings show that
these patterns are not uniformly distributed across social

classes. While professional-class women are more likely to
remain employed and retain class stability after birth, mothers
in working-class positions face precarious trajectories in terms
of labour market exit and greater occupational instability,
particularly in the years immediately following childbirth.

What do our findings suggest about Hypothesis 2 (professional-
class mothers face greater long-term penalties in forgone up-
ward mobility) and Hypothesis 3 (working-class mothers face
greater short-term instability)? Regarding Hypothesis 2, it is
mothers in low professional occupations who appear to face the
most significant long-term penalties. These women incurred
large long-term losses in upward mobility, which we might
think of as foregone upward mobility. While high professional
mothers also experience penalties (an average of 5 percentage
points), these are smaller in magnitude and often mitigated by
stronger labour market attachment and faster return to work.
Moreover, low professional mothers also exhibit lower class
stability, suggesting they are less likely to return to their pre-
birth occupational status compared to mothers in other clas-
ses. Turning to Hypothesis 3, working-class mothers do show
pronounced short-term exits from employment around the time
of childbirth, with marked transitions into ‘not working’ and
‘looking after home’ categories. However, this instability is often
not only confined to the short term but has long-lasting effects
for these mothers. In contrast, high professional mothers show
much greater short-term stability and a quicker occupational
recovery. It is also important to note that a substantial share of
working-class women would have moved into low professional
occupations had they not become mothers. This further high-
lights the long-term opportunity costs of motherhood for
women across the occupational spectrum, particularly in terms
of forgone upward mobility.

In conclusion, we can say that Hypothesis 2 is partially supported
when focusing specifically on low professional women, who
demonstrate significant long-term penalties through substantial
foregone upward mobility compared to their counterfactual tra-
jectories. Hypothesis 3 is supported as working-class women
experience greater short-term occupational instability following
childbirth, with pronounced transitions to non-working statuses
and limited returns to previous employment levels.

We have shown that these class-based differences reflect deeper
structural inequalities in mothers’ life courses. Professional-
class mothers tend to be older at the time of first birth, better
educated, and more embedded in favourable regional labour
markets (such as the South East). They are also more likely to
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benefit from stronger intergenerational support, evidenced by
higher social class of origin and higher rates of maternal
employment in their family backgrounds. These cumulative
advantages appear to buffer them against some of the harsher
long-term occupational penalties associated with motherhood.
By contrast, working-class mothers are more likely to have
children at younger ages, to experience discontinuous employ-
ment histories, and to return to work in part-time jobs after
birth. They are also more likely to come from disadvantaged
social origins, further exacerbating the challenges they face in
maintaining or advancing their occupational status post-
childbirth. Overall, our findings support and extend earlier
work (e.g., Dex et al. 2008) by showing that motherhood plays
an important role in shaping women's long-term occupational
mobility, limiting the opportunities of those already in disad-
vantaged class positions prior to childbirth, and thus reinforcing
social inequalities.

Several limitations of this study should be acknowledged. While
we have employed the standard UK social class classification, its
broad level of aggregation may obscure important within-class
differences and other relevant dimensions of stratification.
Future research could explore alternative class schemas that
capture variations in authority, work schedules, or job prestige.
As with all longitudinal analyses, sample-related issues such as
attrition and censoring may introduce bias or limit the repre-
sentativeness of the results. Another key limitation is the
absence of partner trajectories. Decisions around employment
and caregiving are typically made within households, and future
work should incorporate partner careers to better understand
how couples navigate occupational trade-offs after childbirth.
Moreover, while this paper provides robust causal estimates of
the motherhood class penalty, it does not unpack the mecha-
nisms through which these penalties emerge. Future research
should investigate how individual preferences, occupational
structures, and institutional constraints interact to shape
mothers' career paths.

Another limitation is that our analysis, using the standard NS-
SEC classification, does not differentiate between full-time and
part-time employment. Methodologically, one cannot simply
control for post-birth employment status, as a switch to part-
time work is often a direct consequence of motherhood and
thus a central mechanism through which the class penalty
operates. Future work could address this by developing a form
of causal mediation analysis, which would enable the decom-
position of the total Motherhood Class Penalty and the quanti-
fication of the extent to which it is mediated by a transition to
part-time work versus other factors.

Finally, our findings are based on a single historical context, the
1970 British birth cohort. Future studies should examine
whether the magnitude and shape of the motherhood class
penalty differ across cohorts and countries. Patterns of class
mobility may look markedly different under varying welfare
regimes and labour market structures, such as those found in
Scandinavian countries, Germany, France, or the United States.

In this paper, using a novel method we call Individual Synthetic
Sequence Matching (ISSM), we introduced and documented
what we call the Motherhood Class Penalty (MCP), a persistent

and substantial occupational disadvantage experienced by
women following childbirth. Our findings show that the tran-
sition to motherhood imposes a significant cost on women's
long-term class mobility, primarily by restricting upward pro-
gression and increasing the likelihood of downward movement
or labour market exit. This penalty particularly hinders upward
mobility for working-class women and ultimately reinforces
intra-generational inequality.
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