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Abstract

This dissertation comprises three chapters in applied labour economics. The first
chapter studies the extent to which occupation flexibility explains the evolution of
the UK graduate gender wage gap. It documents that the share of graduate women
working in flexible occupations increased both over the life cycle and over time,
whereas men increased work in inflexible occupations at older ages. The wage
penalty associated with flexibility increased over time and over the life cycle. The
graduate gender wage gap is small at labour market entry and widens over the life
cycle. Quantile decomposition analysis shows that sorting into flexible occupations
explained between 15% to two-thirds of the life cycle increase in the gender wage
gap. The reduction in the gap would have been up to 150% larger across cohorts
if sorting into flexible occupations had not increased over time. The second chap-
ter estimates an equilibrium model to investigate how changes in labour demand
and supply explained patterns in flexibility and the gender wage gap. Higher rel-
ative demand for male labour at older ages, and in inflexible occupations, largely
explained the life cycle increases in the gender wage gap, whereas women's higher
preferences for working in flexible occupations drove the increases in sorting into
flexible occupations over time. The third chapter uses a difference-in-differences
strategy to evaluate the effect of declines in child malaria mortality on fertility and
female labour force participation in Tanzania. Exposure to the decline in child mor-
tality led to increases in extensive margin fertility for women aged 15-25 in areas

where malaria was not endemic, in line with reductions in malaria risk during first
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pregnancy, especially among adults with low levels of acquired immunity. Labour
force participation fell for mothers aged 2640, particularly those with children un-

der five in the household.



Introduction

This dissertation comprises three chapters in applied labour economics. Specifi-
cally, the three chapters are all concerned to different extents with the nature of the
relationship between fertility behaviour and gendered labour market choices, with
Chapters 1 and 2 looking at graduates in the UK and Chapter 3 using a development
economics lens to look at women’s fertility and labour market decisions in Tanza-
nia. First, Chapter 1 studies the extent to which sorting into flexible occupations
explained the change in the UK graduate gender wage gap across the distribution
over the life cycle and over time. Second, Chapter 2 examines the roles of labour
supply and demand in explaining this sorting into occupation by flexibility and its
evolution over time. Finally, Chapter 3 investigates the effect of an exogenous de-
cline in child malaria mortality on women’s fertility and labour force participation
in Tanzania.

The first chapter summarises stylised facts related to gender pay inequality and
occupation flexibility in the UK and uses quantile decomposition methods to under-
stand how changes in sorting behaviour contributed to the evolution of the wage
gap over the life cycle and over time. There is a large literature on the gender pay
gap in developed countries (see Blau and Kahn (2017) for a recent review) with more
recent research tying this to the gender divide at the top of the income distribution
(Atkinson et al., 2018; Fortin et al., 2017; Guvenen et al., 2014). The first stylised fact
states that while the graduate gender pay gap is small close to labour market entry,

it widens over the life cycle as women'’s earnings growth stagnate after childbirth,
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in line with existing research (Adda et al., 2017; Costa Dias et al., 2018; Cortés and
Pan, 2020), but also adds to this research in finding that there has been little change
over time in the magnitude of the gender wage gap over the life cycle (Kleven et al.,
2019b). Furthermore, women’s under-representation at the top of the male earnings
distribution was worse across occupations than within occupations, suggesting an
important role for occupational sorting in explaining gender inequality in top earn-
ings. Research on the gender differences of the drivers of occupational sorting has
previously considered a variety of factors including occupation-level differences in
social and cognitive skills requirements and degree of competitiveness (Buser et al.,
2014; Black and Spitz-Oener, 2010; Deming, 2017; Cortes et al., 2018), as well as
working long hours and part-time work (Wasserman, 2019; Cortés and Pan, 2016;
Denning et al., 2019; Manning and Petrongolo, 2008).

This chapter bridges strands of research on the motherhood penalty and occupa-
tional drivers of the gender wage gap by studying the evolution of the distribution
of the graduate gender wage gap over the life cycle and over time in the UK, and
how it relates to gender differences in sorting into flexible occupations. Following
Goldin (2014), and differing from most literature that has related flexible working
to the gender wage gap, flexibility is defined in this thesis as an occupation char-
acteristic that allows workers to choose their hours and location of work without
being penalised. Occupation flexibility defined in this way is especially important
for gender differences in labour market outcomes as women (especially graduate
women) tend to place a higher value on being able to balance work with childcare
responsibilities (Guryan et al., 2008). Graduate women increasingly worked in flex-
ible occupations over the life cycle and across successive cohorts over time, whereas
graduate men moved out of flexible occupations and did not change their partic-

ipation patterns over time. The final stylised fact documented in this chapter is



Introduction 5

that there is a significant wage penalty arising from working in flexible occupations,
conditional on education and age, for both graduate men and women (but not for
non-graduates). Putting these stylised facts together raises the question of the ex-
tent to which gender differences in working in flexible occupations contributed to
the evolution of the graduate gender wage gap in the UK. Using quantile decompo-
sition methods to answer this question, results show that between a third of the life
cycle change in the wage gap at the bottom of the distribution to 13% of the gap at
the 90th percentile can be explained by gender differences in sorting behaviour be-
tween ages 25 and 52. Similarly, the reductions in the gender wage gap over time for
graduates in any given age group would have been larger had it not been for partic-
ipation differences in flexible occupations. For instance, the wage gap for graduates
aged 25-34 would have reduced by between one and a half times as much more to
75% more over two decades were it not for gender differences in sorting behaviour.

Chapter 1 considers how gender differences in the share of men and women
working in flexible occupations matter for the gender wage gap without consider-
ing whether these arise due to differences in labour demand or labour supply be-
tween men and women. The second chapter, co-authored with my supervisor, Sonia
Bhalotra, and Manuel Fernandez, addresses this question using a model where indi-
viduals in the model are differentiated into types by sex, age, and cohort over time,
with each type having different labour market preferences and outcomes. Labour
demand is modelled using a nested constant elasticity of substitution production
function through which labour of different types are imperfectly substituted be-
tween flexible or inflexible occupations to produce output each year. Workers of
each labour type observe type-specific equilibrium wages in each year and choose
either labour supply in flexible or inflexible occupations or to be in home produc-

tion. Graduate men and women make these labour supply decisions in a random
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utility framework that allows preferences for working in occupations to vary over
the life cycle, over time, in response to life events such as marriage and fertility, as
well as in response to the levels of childcare costs and child-related policy bene-
tits. Model parameters are estimated using GMM estimation off the variation in the
wage structure and employment patterns outlined above in the stylised facts related
to the gender wage gap and flexibility.

Results show that the increase in the gender wage gap over the life cycle was pri-
marily driven by increased labour demand over the life cycle for men, particularly in
inflexible occupations and especially pronounced till about age 44, increasing their
wage premium from working in such occupations at older ages. This result aligns
with literature that has found an ‘age twist” in firm’s demand for men versus women
at older ages, as well as with widespread evidence on the glass ceiling that prevents
women from accessing top earning jobs (Helleseter et al., 2020; Bertrand, 2018). This
result could also arise if employers engage in taste-based or statistical discrimination
due to differences in preferences or expectations about productivity for men and
women (Cortés and Pan, 2020; Stillman and Fabling, 2017). The results also show
that more recent cohorts of women had higher preferences for working in flexible
occupations, and this largely drove the increase in women’s participation in flexible
occupations over time (at any given age), and contributed to increasing the flexibil-
ity wage penalty and the gender wage gap over time. These increases in women's
preferences for flexibility may have been driven by unexpected increases in the cost
of motherhood as parental time spent with children have been documented to have
risen especially for highly educated women in the US and UK (Guryan et al., 2008;
Kuziemko et al., 2018; Reland, 2017a; Altintas, 2016). These increases in parental
time spent with children have coincided with increased competition for university

places, suggesting that the value of human capital investment in children has risen
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prompting more intensive styles of parenting (Chiappori et al., 2017; Lundberg and
Pollak, 2014; Borra and Sevilla, 2019; Doepke and Zilibotti, 2017). Marriage was as-
sociated with women being less likely to work, so that reductions in marriage rates
over the period of analysis led to increases in women’s labour supply. On the other
hand, men were less likely to work in flexible occupations and more likely to work in
inflexible occupations after marriage. Results also show that women are less likely
to work, being more likely to exit flexible occupations than inflexible occupations
after becoming mothers, in line with evidence that selection into occupations arises
even before fertility (as suggested by Adda et al. (2017)). Fatherhood, on the other
hand, makes men more likely to work, in line with previous evidence (Lundberg
and Rose, 2002), especially in inflexible occupations, also in line with overworking
increasing in prevalence among older men (as opposed to younger men) in recent
years (Kuhn and Lozano, 2008).

Chapter 3 considers the relationship between fertility and women’s labour mar-
ket outcomes through a different perspective by examining responses to changes
in child mortality for a developing country context, in Tanzania. There is a long-
running literature investigating the nature of the causal link between child mortal-
ity and fertility, particularly with respect to the fertility transition in the context of
low levels of economic development (Galor and Weil, 2000; Galor, 2012; Doepke,
2005; McCord et al., 2017). This chapter follows on from Aaronson et al. (2014) and
Bhalotra et al. (2018) who situate this question in the context of Becker and Lewis’s
(1973) seminal theory of the quality-quantity trade-off in fertility, also considering
women’s labour market responses. Aaronson et al. (2014) found that reductions in
cost of child quality increased extensive margin fertility and reduced intensive mar-

gin fertility whereas Bhalotra et al. (2018) additionally consider fertility timing and
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find a decline in both extensive and intensive margin fertility as women delayed fer-
tility and increased labour force participation in response to a fall in child mortality.
However, both Aaronson et al. (2014) and Bhalotra et al. (2018) analyse this question
for mid-nineteenth century America, with limited existing research on how these
responses may vary in settings with high mortality rates, high cultural preferences
for fertility and low returns to education.

This chapter exploits the quasi-experimental decline in malaria mortality rates
among children under five in Tanzania resulting from national malaria control in-
terventions to investigate the effects on fertility and women’s labour force participa-
tion. Results show that fertility overall did not change in response to the decline in
child malaria mortality, but that labour force participation fell for women with chil-
dren, implying that increased child survival imposed additional opportunity costs
on women’s labour time. Separate results by women’s age finds that there was an in-
crease in extensive margin fertility for women aged 15-25, consistent with first-time
mothers being more vulnerable to malaria resulting in adverse birth outcomes. This
increase was also driven by women of this age group in areas where malaria was not
endemic, so that some of this increase would have been arisen mechanically as the
risk of malaria during pregnancy (which could lead to adverse obstetric and birth
outcomes) fell for mothers in this area with low levels of acquired immunity. On
the other hand, reduced malaria mortality led to reductions in higher order fertility
also among young women aged 15-25, in endemic areas with high levels of malaria
prevalence. This suggests that the reduction in malaria mortality rates led to a re-
duction in the need for child ‘hoarding” or precautionary childbearing behaviour,
especially in areas where such malaria mortality rates among children would have
been the highest prior to the interventions. Results also show that the decline in

under five malaria mortality reduced women’s labour force participation, driven by
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women aged 26—40 with children, particularly those with children under five in the
household. These reductions in labour force participation were driven by women in
non-polygamous households, who would have found it harder to access informal
sources of childcare (Angrist and Evans, 1998; Bhalotra and Clarke, 2019; Cudeville
et al., 2017), and by women in areas with low levels of labour force participation at

baseline, suggesting the importance of social norms in determining women’s work.
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Abstract

This chapter investigates how gender differences in sorting into occupations based
on flexibility affect changes in the gender wage gap over the life cycle and over time
in the UK. Although the average gender wage gap has declined by about 10% on
average between 1990 and 2015, women remain underrepresented in the the upper
part of the full-time male wage distribution (as they are 7% less likely than men to
earn more than the earnings of the 80th percentile man). When considering only
graduates, women’s under-representation at the 80th percentile is at 11.2%, though
this reduces to 4.9% when comparing women and men within the same occupa-
tion, indicating that sorting across occupations matters for gender pay inequality.
Although the graduate gender wage gap is small at age of labour market entry, it
widens over the life cycle, and the analysis considers how changes in patterns of
working in flexible occupations over the life cycle affects this. The share of grad-
uate women working in flexible occupations increased both over the life cycle and
over time, whereas men have tended to increasingly work in inflexible occupations
as they got older, but this has not changed over time. Furthermore, working in
flexible occupations imposes a wage penalty (for both men and women) and this
penalty has increased over time (and increases with age). Decomposition analysis
of the graduate gender wage gap over the life cycle as well as over time to explain
these descriptive trends shows that the proportion of the total increase in the grad-
uate gender wage gap over the life cycle explained by gender differences in sorting
into flexible occupations varies from a third at the 10th percentile to 13% at the 90th
percentile, and 40% at the median. Controlling for gender differences in sorting by
other occupation traits such as high levels of social skills and abstract task intensity
did not substantially affect the nature of these results. In the absence of differences

in occupation flexibility between the most recent and older cohorts of 25-34 year
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olds the fall in the gender wage gap would have been much higher - 3.2 log points
instead of 1.1 log points at the 20th percentile and 4.3 log points instead of reduc-
ing by only 2.6 log points at the 90th percentile. Similar patterns hold comparing

cohorts of the 35-44 and 45-55 age groups.
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1.1 Introduction

This chapter investigates whether gender differences in working in flexible occupa-
tions explain changes in the UK graduate gender wage gap over (a) the life cycle
and (b) over time. Flexibility is defined as an occupational characteristic that varies
over occupations in how they are structured differently to allow workers to choose
their time and place of work. Gender differences in sorting into occupations are
considered as a function of this occupational characteristic. Allowing occupation
sorting by flexibility to vary over the life cycle and across time, this chapter uses
decomposition analyses to understand how this affects the evolution of the gender
wage gap over the life cycle and across cohorts in time.

A significant gender wage gap persists in many developed economies (about
20% in the US in 2013 and 15.5% for the UK in 2020) (Blau and Kahn, 2017; Bertrand,
2018; Bailey and DiPrete, 2016; Francis-Devine and Ferguson, 2020), which is of con-
cern to policymakers and has received much press attention as it raises issues of
gender inequality in the workplace. Figure 1.1 shows that though the gender wage
gap in the UK has fallen since the 1970s, reductions have been slowest at the top of
the distribution, where wage convergence has stalled since the 1990s.! This chapter
documents how women’s under-representation in the male earnings distribution
has changed from 1993 to 2017. Although there was male and female wage con-
vergence in this period, it was slower for graduates and especially for the highest
paid workers. Research from the US has also found that despite improvements to
women’s earnings overall, at the top of the distribution women lag behind their
male counterparts and progress has been slow in recent decades (Guvenen et al,,

2014; Bailey and DiPrete, 2016; Bertrand, 2018).

IFamily Expenditure Survey data is used to show the long-term trends in the gender wage gap
across the distribution in the UK.
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Results show that there was greater convergence of male and female wages
within occupations than across occupations, suggesting that occupational sorting
is a key driver of the gender wage gap. This supports research that finds that dif-
ferences in occupation and industry account for up to a third of the gender wage
gap as previously important factors such as human capital differences between men
and women have become less important in explaining the persistence of the gender
wage gap (Blau and Kahn, 2017). A fairly large recent literature has documented
various dimensions along which occupational sorting drives women into occupa-
tions with lower returns, such as differences between occupations in competitive-
ness (Buser et al., 2014), family friendliness (Pertold-Gebicka et al., 2016; Felfe, 2012),
existing gender composition (Pan, 2015; Goldin, 2013; Goldin and Katz, 2011), non-
routine tasks or skills (Borghans et al., 2014; Black and Spitz-Oener, 2010) and espe-
cially social skills (Deming, 2017; Cortes et al., 2018). Flexibility is considered to be
especially important for gendered differences in outcomes as women tend to place
a higher premium on being able to work flexibly (Wiswall and Zafar, 2018; Mas and
Pallais, 2017; He et al., 2019) so as to be able to manage the greater burden of house-
hold responsibilities they bear alongside their careers (Bianchi et al., 2000; Ferrant
et al., 2014).

This chapter follows Goldin (2014) in defining flexibility as an occupational char-
acteristic whereby workers are more able to choose their hours and location of work
in occupations that are categorised as more flexible. Goldin’s definition of flexibility
incorporates a variety of temporal factors including the 'number of hours worked,
precise times, predictability, and ability to schedule [workers’] own hours” in de-

termining a non-linear relationship between hours worked and pay. Goldin’s 2014
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article illustrates the differences in occupation flexibility for high paying occupa-
tions in the US context, with the measure of flexibility taken from the O*NET Sur-
vey of occupation characteristics in 2000. Research by Bowlus and Grogany (2009)
suggests that there are substantial differences in women’s labour market attachment
and prevalence of part-time work across contexts, suggesting that longer maternity
leave periods in the UK may encourage stronger labour force attachment for women
working full-time in the UK compared to women in the US. Though the US and UK
both have steep penalties for part-time work, part-time work is more prevalent in
the UK than in the US (McGinnity and McManus, 2007). Moe than one in four work-
ers worked part-time in the UK compared to fewer than one in five in the US in 2005
with employed mothers in particular more than twice as likely to work part-time
in the UK than the US (Tomlinson, 2007). While this may result from more regula-
tory incentives for employers to provide part-time jobs in the UK than in the US,
this also has implications for the definitions of flexibility used here. Part-time work
in the UK is highly segregated, with employed mothers likely to concentrate in low
skilled and low-paid occupations resulting in the under-utilisation of women’s skills
and their occupational downgrading (Tomlinson et al., 2005). This aligns with the
hypothesis in this paper that women’s career and pay progression over the life cy-
cle is constrained by the degree to which their occupations are flexible. Part-time
work in the UK is less prevalent among graduates than among non-graduates, with
45% of female non-graduates working part-time in 2017 compared to 32% of female
graduates (Department for Education, 2021). While this occupational segregation in
part-time work may be less prevalent in the US, the minimal level of welfare sup-
port available is especially financially damaging for lone mothers who are therefore
more likely to be employed full-time, working more hours than they prefer (Tom-

linson, 2007). This paper shows that despite the differing levels of part-time work,
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the constraints placed by occupation flexibility on pay progression operate more
strongly in the UK than in the US, with Fagan (2001) arguing that women in the UK
have to choose between long full-time hours versus short part-time hours, so that
the prevalence of part-time work explains a substantial proportion of the gender
pay gap. Costa Dias et al. (2021) states that while the US gender earnings gap is
similar to the UK, the lower prevalence of women working part-time suggests that
participation and differences in wages play a more important role.

Flexibility is thus considered an occupational trait that is affected by both labour
demand, which may vary with technological change, as well as labour supply, which
is affected by workers” preferences for flexibility and their willingness to pay for it
(both of which are expected to vary by gender). For instance, Goldin and Katz (2011)
found that many occupations have increased in workplace flexibility partly due to
exogenous factors such as increases in the scale of operations, but also partly due
to increased shares of women working in them. Furthermore, changes in attitudes
towards work have meant that recent cohorts of workers have demanded flexibil-
ity, willing to accept pay cuts to be able to work flexibly (Mas and Pallais, 2017;
Wiswall and Zafar, 2018). The measure on flexibility used in this paper is static,
and therefore does not allow for a comparison of the changes in flexibility levels
in different occupations over time. Therefore, this analysis is not able to speak
to whether any of the observed changes in working in flexible occupations, par-
ticularly across cohorts, may result from changes in the nature of the occupations
in terms of flexibility or other characteristics. This may be especially relevant as
technological developments have made it so that work in white-collar professions
in particular can be conducted from home. However, evidence from the Covid-19
pandemic suggests that despite the higher prevalence of working from home, there

may still exist a "flexibility stigma” as working cultures in the UK value long working
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hours as signs of performance and motivation, suggesting that despite changes in
occupation flexibility, ‘presenteeism’ culture may still operate gendered constraints
on occupational choice and career progression. The static definition of flexibility
used here also therefore does not capture whether the degree of flexibility in these
occupations has changed over time, as well as whether preferences for the nature
of flexibility have changed over time. A further limitation arises from the fact that
the analysis compares changes in the gender wage gap for graduates over a period
where educational attainment had expanded rapidly for both men and women in
the UK. The increase in education levels was faster for women, who overtook men
in terms of educational attainment by the late 2000s and are more likely to have a
college degree than men. This has therefore also contributed to reducing the gender
wage gap as graduates earn more than non-graduates on average (Costa Dias et al.,
2021). Therefore some of the changes in working in flexible occupations for cohorts
over the analysis period seen in this chapter may be explained by changes in the
composition of graduates. It may be that graduates in earlier cohorts were concen-
trated among those who had higher levels of labour force attachment whereas as
college degrees became more prevalent in the population, more recent cohorts of
graduate women may be more likely to have weaker preferences for working long
and inflexible hours.

In this analysis, flexibility is treated as a characteristic intrinsic to occupations,
such that market forces of labour demand and supply for flexibility determine gen-
der differences in employment and wages in occupations based partly on how flex-
ible they are. This differs from much of the existing literature that considers vari-
ous channels through which flexibility may operate as a driver of sorting and gen-
der differences in wages, such as through overwork or working long hours (Felfe,

2012; Wasserman, 2019; Cortés and Pan, 2016; Cortes and Pan, 2017; Denning et al.,
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2019), part-time work (Ferndndez-Kranz and Rodriguez-Planas, 2011; Manning and
Petrongolo, 2008), or through selecting job amenities enabling flexible working such
as being able to work from home or cut one’s hours in occupation (where these
amenities are not characteristic to the occupation) (Goldin and Katz, 2011; Goldin,
2014; Herr and Wolfram, 2012), and working in the public sector (Pertold-Gebicka
et al., 2016). Manning and Petrongolo (2008) find that the majority of the part-time
pay penalty in the UK is explained by these workers segregating into low paying oc-
cupations, which aligns with the analysis in this paper that finds that a substantial
portion of the increase in the gender gap over time occurs due to sorting across oc-
cupations (as determined by flexibility). Denning et al. (2019) found for the US that
women sorting into occupations with lower average hours explained a large and
increasing share of the gender wage gap in the US, closely related to the findings in
this chapter. This chapter makes a contribution to this literature that relates occupa-
tional characteristics to gender differences in labour market outcomes by character-
ising occupation flexibility and demonstrating that graduates are under-represented
in the most flexible occupations, which is in line with previous evidence that flex-
ibility may be more binding as a constraint for highly educated women over their
life cycle, as they tend to spend more time at home with children than low-skilled
women (Guryan et al., 2008). This analysis concentrates on the graduate gender
wage gap, and finds that graduate women tend to increase their participation in
flexible occupations over the life cycle, as well as over time, whereas graduate men
tend to shift out of flexible occupations as they age, with no significant patterns over
time.

Previous research has found that the earnings premium for working long hours
has been rising consistently since the 1980s, with the largest increases taking place

for college-educated workers (Kuhn and Lozano, 2008; Cortés and Pan, 2018; Bertrand,
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2018, 2020). In line with this, this chapter documents that there is a wage penalty
associated with working in flexible occupations for both graduate men and women,
but largest for graduate women. This penalty has increased over time and increases
over the life cycle for both men and women, with changes over time and ages
slightly more pronounced for women than for men. For instance, a 40 year old
graduate woman born in 1975-1979 faced a flexibility wage penalty close to 30%
higher than a similarly aged graduate woman born in 1955-59, indicating changes
to the flexibility wage penalty over time. On the other hand, compared to a 25 year
old graduate woman, a 40 year old graduate woman from the 1975-79 cohort faced
a flexibility wage penalty that was 40% larger, which indicates changes to the flex-
ibility wage penalty over ages for the same cohort of individuals. Since jobs that
are more flexible are on average worse paid, women’s higher demand for flexibility
would prevent their wages from fully converging to those of men. This chapter adds
on to recent experimental evidence that shows that women have higher willingness
to pay for flexibility, as they are more likely to apply for flexible jobs conditional on
the offered salary, more willing to accept lower reservation wages in exchange for
flexibility (He et al., 2019; Wiswall and Zafar, 2018; Mas and Pallais, 2017), and es-
pecially valued avoiding irregular work schedules if they had young children (Mas
and Pallais, 2017).

This chapter also contributes to analysis of other occupational traits that the liter-
ature has considered in explaining trends in the gender wage gap and employment,
especially at the top of the distribution, such as social skills a