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Abstract

We study whether workplace flexibility is a key driver of the child penalty. We
exploit the sharp and heterogeneous diffusion of work-from-home (WFH) contracts
after COVID-19 in a difference-in-differences framework. Our analysis combines
administrative data on the universe of Italian WFH contracts with matched em-
ployer—employee records, administrative mother—father links, fertility records, and
firm-level balance sheets. Greater exposure to flexible work arrangements substan-
tially reduces mothers’ post-childbirth earnings losses, primarily through higher
weeks worked, lower part-time incidence, lower take-up of parental leave, and im-
proved career progression. The gains are larger among younger, lower-earning and
commuting mothers, consistent with flexibility relaxing time and contractual con-
straints where they are most binding. IV estimates indicate that holding a WFH
contract offsets a large share of the child penalty. While fathers’ own earnings
do not respond to flexibility around childbirth, fathers’ exposure to flexible work
reduces mothers’ earnings losses by a comparable magnitude. This pattern points
to household-level time constraints—rather than mother-specific constraints—as a
central mechanism for the child penalty, and suggests a more limited role for expla-
nations based primarily on employer discrimination or gender norms. Consistent
with this interpretation, fertility—a joint household decision—increases for mothers
more exposed to flexibility, because flexibility lowers the labor market cost of the
marginal child. A counterfactual exercise shows that the life-cycle widening of the
gender earnings gap would have been 13% smaller under current WFH diffusion
and up to 26% smaller if all remotable jobs had adopted flexible arrangements.
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1 Introduction

Despite major progress in women’s education and labor market participation, substantial
gender gaps in employment and earnings persist across advanced economies. A large
body of evidence attributes much of these gaps to the arrival of children, which triggers
a persistent divergence in men’s and women’s career trajectories—the so-called child
penalty (Angelov et al., 2016; Casarico and Lattanzio, 2023; Kleven et al., 2019). These
penalties partly arise from the difficulty of reconciling work and care within organizational
structures that rely on physical presence and rigid schedules (Goldin, 2014). Yet it
remains unclear whether the child penalty primarily reflects such contractual rigidities,
or instead stems from deeper forces such as gender norms, preferences over specialization,
or employer discrimination. In this paper, we investigate whether work flexibility is a
central driver of the child penalty and quantify the extent to which the recent expansion
of work-from-home (WFH) arrangements has mitigated it.

The rapid diffusion of WFH during the COVID-19 pandemic provides a unique oppor-
tunity to assess this question. By altering where and when work can be performed, remote
arrangements relax constraints embedded in traditional workplace organization. WFH
reduces commuting time (Le Barbanchon et al., 2020) and allows tasks to be completed
outside the physical workplace (Barrero et al., 2023; Basso et al., 2025; Harrington and
Kahn, 2025), potentially enabling parents—especially mothers—to remain more strongly
attached to their jobs around childbirth. At the same time, the implications of this shift
are theoretically ambiguous: remote work may also exacerbate gender asymmetries in
unpaid care or limit career advancement if physical presence remains valued (Cullen and
Perez-Truglia, 2023). Whether WFH ultimately narrows or reinforces the child penalty is
therefore an empirical question that speaks directly to the underlying sources of gender
inequality after childbirth.

This paper examines whether and to what extent access to WFH mitigates the child
penalty by exploiting variation in exposure to remote work across sectors and locations.
Beyond estimating the impact of a specific work arrangement, we use the diffusion of
WFH to assess whether rigid workplace organization is a central driver of the earnings
divergence that follows childbirth. In doing so, the paper connects two strands of litera-
ture—on the sources of the child penalty and on the labor market consequences of remote
work—and provides new evidence on the role of contractual flexibility in shaping gender
inequality.

Our analysis combines administrative data on the universe of Italian WFH contracts
with matched employer—employee social security records and administrative links be-
tween mothers and fathers. To our knowledge, this is the first paper to merge all these
sources. The richness of the data allows us to observe the exact timing of childbirth,
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cross-parent spillovers, future fertility, and measure how contractual arrangements and
firm-level outcomes evolve over time.

Our empirical strategy builds on recent studies that exploit the sharp post-COVID
diffusion of WFH (e.g., Barrero et al., 2023; Basso et al., 2025; Lee, 2023). We estimate a
difference-in-differences model on repeated cross-sections of mothers to identify how their
labor outcomes change in sector-locations that were more exposed to remotable jobs once
flexible arrangements became widespread. We measure this exposure using an index of
remotability that captures the pre-COVID share of jobs in each sector that could plau-
sibly be performed remotely, which we interact with pre-pandemic internet broadband
coverage to proxy for local exposure to WFH. Our identification relies on parallel trends
between more and less exposed sector-locations. We provide supportive evidence for this
assumption by looking at the pre-pandemic trends in mothers’ labor outcomes across dif-
ferently exposed sector-locations. Moreover, because our main focus is the medium-run
response of mothers’ outcomes rather than the short-term one, and because we find no
effect of exposure on firm-level performance, it is unlikely that contemporaneous COVID-
related sector-location shocks confound our results. A potential concern in our strategy
that relies on repeated cross-sections is, however, that the composition of mothers may
change over time as the availability of WFH affects fertility and career choices. To address
this, we use pre-birth earnings as a proxy for a mother’s earnings potential, allowing us
to net out selection effects and isolate the true reduction in the child penalty attributable
to flexible work.

We begin by documenting the reduced-form effects of exposure to remotable work on
mothers’ labor market outcomes. Moving from the 10*" to the 90" percentile of expo-
sure (equivalent to comparing a web-related job to a manufacturing one) raises mothers’
earnings in the year after childbirth by about 980 euros. This gain is accompanied by
an increase of 0.53 weeks worked and a higher probability of full-year employment, to-
gether with a decline in part-time work and in parental leaves. These patterns indicate
that greater flexibility expands mothers’ feasible labor supply set after childbirth, allow-
ing them to maintain stronger attachment along both intensive and extensive margins.
We do find some evidence that mothers in highly exposed sector-locations have higher
pre-birth earnings and weeks worked after 2020, consistent with mild changes in their
selection. However, when we net out these pre-birth gains, the increase in post-childbirth
outcomes remains positive and significant, implying that flexible arrangements attenuate
the earnings loss associated with childbirth rather than merely reshuffling who becomes
a mother.

Next, we translate the exposure estimates into the causal effect of holding a WFH
contract by instrumenting the probability of having such a contract with sector-location
exposure. The first stage is strong: moving from the 10" to the 90" percentile of exposure

increases the likelihood of having a WFH contract by 13 percentage points. Holding a



WFH contract reduces the average earnings drop around childbirth by 87% of the average
drop or by 27% of the average earnings before childbirth. Using pre-birth earnings as
a measure of potential earnings, we compute the implied reduction in the child penalty
that accounts for changes in the selection of mothers. Depending on the calibration of
the baseline penalty, WFH contracts reduce the percentage drop in earnings by between
31 and 36 percentage points—equivalent to a reduction of the short-run penalty between
43% and 72%. These magnitudes suggest that rigid work arrangements account for a
substantial share of the earnings divergence following childbirth.

To support the causal interpretation of the IV estimates, we examine possible viola-
tions of the exclusion restriction. We show that sector-location exposure has no significant
effect on changes around childbirth in mothers’ employers’ outcomes such as size, sales,
and value added (both in levels and per worker). Similarly, we find no effect on changes
in coworkers’ or male coworkers’ earnings, indicating that the results are not driven by
adjustments in rent-sharing. Mothers’ outcomes thus improve relative to their coworkers’,
consistent with the mechanism operating through their contractual work arrangements
rather than through broader firm-level shocks.

We then study heterogeneity in the effects across subgroups of mothers. Flexible
arrangements generate the largest gains for mothers facing the most binding time con-
straints around childbirth. Younger mothers benefit disproportionately: relative to pre-
birth earnings, the difference between mothers below 30 and those aged 36 and above
amounts to 42 percentage points in the IV. Lower-earning mothers also gain more, both
in absolute terms and relative to pre-birth earnings. This is not driven by a stronger first
stage, indicating that a given increase in flexibility translates into larger labor market
gains when baseline earnings are lower. A similar pattern holds by father’s earnings: the
IV effect is larger when the partner is a lower earner, consistent with tighter household-
level constraints at the bottom of the income distribution. Finally, the effects are larger
for mothers who commuted to work before childbirth, a group for whom flexible arrange-
ments most directly free up time. Taken together, these results confirm that rigid work
arrangements are a key driver of the child penalty: flexibility generates the largest gains
precisely where the labor supply costs of workplace rigidity appear most severe, com-
pressing inequality among mothers and mitigating the post-childbirth rise in earnings
dispersion.

We also examine fathers’ labor market responses to increased exposure to flexible
work arrangements. Consistent with the well-established absence of a child penalty for
fathers, we find no significant effect of remotability on fathers’ earnings around childbirth.
Fathers’ labor supply remains largely unchanged. However, fathers’ exposure to flexible
work has a substantial impact on mothers’ outcomes: when fathers work in more re-
motable sectors, mothers’ post-childbirth earnings improve by an amount comparable to
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with the sizable effect on mothers, suggests that flexibility operates primarily through
intra-household time reallocation rather than through increases in fathers’ labor supply.
These findings indicate that the child penalty is not solely a mother-specific labor market
phenomenon but instead reflects a joint household time constraint interacting with rigid
workplace arrangements for both spouses.

Adding to the evidence that workplace rigidity operates as a household-level con-
straint, we also examine whether the diffusion of flexible work arrangements affected
fertility decisions. If the child penalty reflects the labor market cost of motherhood,
greater flexibility lowers the marginal cost of an additional child and may therefore raise
fertility. To test this, we follow over four years two cohorts of working women—one
observed before and one after the COVID shock—and compare their fertility outcomes
across sector-locations with different remotability. We find a significant increase in births
after the expansion of WFH, both on the intensive margin (i.e. higher-order births among
women who already had at least one child) and on the extensive margin of entry into
motherhood. The effect is smaller on the latter, consistent with flexible arrangements
only partially offsetting the fixed costs of a first child. We then aggregate to the sector—
location level and find that the total number of working mothers rises significantly in more
remotable cells, driven by women aged 27 and above. These results indicate that rigid
work arrangements were distorting not only mothers’ post-birth earnings trajectories but
also household family formation decisions, reinforcing the interpretation that workplace
rigidity is a key driver of the child penalty.

Finally, we assess the implications of the diffusion of flexible work arrangements for
the gender earnings gap over the lifecycle. Focusing on cohorts born between 1974 and
1979—who reached the end of their fertile years before COVID-19—we study the within-
cohort evolution of the female-to-male earnings ratio. In the data, this ratio falls by 20
percentage points between ages 25 and 40. When we remove the full child penalty, the
ratio remains flat or even increases slightly, confirming that the penalty explains nearly
the entire widening of the gap. Under the current post-COVID WFH adoption, the drop
in the ratio would shrink by 2.4 percentage points, equivalent to 13% of the observed
lifecycle change. If all remotable jobs offered WFH contracts, the gap would narrow by a
total of 5.0 percentage points (26% of the observed drop). Although WFH cannot close
the entire gender earnings gap, it can mitigate its growth over the lifecycle. In comple-
mentary analysis, we show that mothers in our focus cohorts were not disproportionately
concentrated in remotable sectors, while the post-COVID fertility increased precisely in
those sectors. This suggests that future cohorts, whose fertility and career choices align
more closely with remote work opportunities, may experience larger gains.

We contribute to two strands of the literature. First, we contribute to the literature
on the determinants of the child penalty (Angelov et al., 2016; Kleven et al., 2024a,b,
2019), which has documented large and persistent gender gaps arising at childbirth but



has provided more limited causal evidence on their underlying drivers. A prominent
explanation emphasizes the role of workplace organization and the lack of temporal flex-
ibility in jobs (Goldin, 2014, 2022), alongside institutional and household factors shaping
labor supply and specialization (Cortés and Pan, 2023; Olivetti and Petrongolo, 2016,
2017), and more broadly reflects a central theme in the recent literature on gender in-
equality: the distinction between preferences and constraints in shaping gender gaps.
In this perspective, much of the remaining inequality in advanced economies is under-
stood to arise from differential work—family trade-offs and constraints associated with
childcare, rather than intrinsic differences in preferences or skills (Olivetti et al., 2024).
Workplace amenities—such as flexibility and remote work—are therefore key, as they
relax these constraints and influence job sorting, labor supply, and earnings dynamics.
However, most existing evidence relies on survey data or on education- and occupation-
based proxies for job flexibility, making it difficult to isolate the causal role of contractual
work arrangements. Pre-pandemic US studies show that greater feasibility of working
from home reduces the motherhood employment penalty but may also induce sorting
into lower-paying firms (Harrington and Kahn, 2025; Jack et al., 2025). In Europe and
Latin America, measures of remote-work feasibility have been associated with narrower
gender gaps in hours and employment (Arntz et al., 2022; Crescenzi et al., 2025; Zarate,
2025), while pandemic-era evidence is more mixed, likely reflecting contemporaneous
childcare disruptions and shifts in unpaid work (Dunatchik et al., 2021; Farooqi, 2023;
Goldin, 2022; Heggeness and Suri, 2021; Pabilonia and Vernon, 2022; Song, 2025). In
contrast, we combine matched employer-employee administrative records with detailed
data on the actual adoption of work-from-home contracts and exploit their rapid post-
COVID diffusion as a source of plausibly exogenous variation in workplace flexibility.
The richness of the data allows us to trace the effects of remote work not only on moth-
ers’ earnings, employment, and career progression, but also at the household level. We
observe both parents before and after childbirth, examine cross-parent spillovers, and
study how flexibility affects selection into motherhood, intra-household adjustments, and
fertility decisions. This comprehensive perspective enables us to quantify how workplace
flexibility reshapes the labor market cost of children within households and to assess its
implications for the life-cycle evolution of the gender earnings gap. Most importantly,
by isolating the causal effect of a specific contractual feature of jobs, we provide direct
evidence that rigid workplace organization is a central driver of the child penalty.
Second, we contribute to the literature on WFH and worker outcomes by shifting
attention to the margins that generate persistent gender inequality after childbirth. Ex-
isting studies—often based on experimental settings or evidence from single firms—show
that remote and hybrid work affect retention, satisfaction, and career progression, while a
growing body of work documents their rapid diffusion in the post-pandemic period (Atkin
et al., 2023; Barrero et al., 2023; Bloom et al., 2024, 2015; Choudhury et al., 2024; Mas and



Pallais, 2017). Recent work using employer—employee data examines selection into remote
work and its effects on earnings, promotions, productivity, and health (Emanuel and Har-
rington, 2024; Fenizia and Kirchmaier, 2025; Gibbs et al., 2023; Goux and Maurin, 2025).
Building on this literature, we study WFH diffusion as an economy-wide shock to flexibil-
ity and show that its effects are highly state-dependent, concentrated around parenthood
rather than reflecting a uniform remote-work premium or penalty. Moreover, the extent
to which remote work mitigates the mother—child penalty depends on household con-
straints, including the degree of contractual flexibility available to fathers. Our analysis
is closely related to Aksoy et al. (2026), who, using survey data, document a positive as-
sociation between working from home and realized, planned, and lifetime fertility. While
their approach provides valuable descriptive evidence based on cross-sectional variation
in remote work arrangements, we complement this perspective by exploiting the sudden,
economy-wide expansion of formal WFH contracts and implementing an individual-level
difference-in-differences design using population-wide administrative data. This allows
us to provide causal evidence on the relationship between remote work and fertility out-
comes. Moreover, by studying fertility jointly with post-birth labor supply and earnings
trajectories within couples, we offer a more comprehensive assessment of how rigid work

arrangements shape household behavior and contribute to the mother—child penalty.

2 Conceptual Framework

This section develops the economic framework underlying our empirical analysis. It
clarifies the mechanisms through which workplace flexibility affects the child penalty and
provides a guide to interpreting the empirical results. A formal model is presented in

Appendix A.

Flexibility and the Child Penalty. Childbirth raises both the time devoted to
childcare and the coordination costs of combining work and care. Rigid workplace
arrangements—fixed schedules, commuting requirements, low adaptability to childcare
logistics—tighten a time feasibility constraint, generating a child penalty in earnings.
Greater remotability reduces both commuting and scheduling frictions, mitigating these
losses. This mechanism yields three testable predictions. First, if these frictions are rel-
evant, greater exposure to flexible work should translate into higher mothers’ post-birth
earnings—so the earnings response to flexibility serves as an indirect test of whether rigid
arrangements were a binding constraint. Second, the adjustment should operate primar-
ily through higher weeks worked, lower part-time incidence, and stronger labor market
attachment. Third, the effect should appear as an immediate level shift around childbirth

rather than only through slower changes in earnings growth and job continuity.



Heterogeneity as a Diagnostic Tool. Heterogeneity in the flexibility effect could
serve as a diagnostic for the sources of the child penalty. If the penalty is driven by
rigid workplace arrangements, it should bite harder where rigidity is more severe—in
lower-paying jobs with less schedule autonomy and greater coordination burdens. Find-
ing larger relative gains from flexibility for lower-earning mothers would therefore be
consistent with job rigidity as a mechanism. Finding larger absolute gains would be even
stronger evidence, as it would require that lower-earning mothers exhibit larger labor
supply responses—for instance because rigid arrangements force them closer to discrete
margins such as part-time work or non-employment.

Age heterogeneity speaks instead to the role of career disruption. If the penalty
operates partly through interruptions to early-career accumulation, where wage growth
is steeper and labor market attachment is more fragile, then flexibility should matter
more for younger mothers, both by relaxing contemporaneous work—care frictions and by
preserving continuity at the stage where it is most valuable. Finding a stronger flexibility
effect for younger mothers would therefore point to career disruption, rather than only a

static hours adjustment, as a source of the child penalty.

Why the Household Perspective Matters. Extending the framework to a house-
hold setting reframes childbirth as a household-level time constraint rather than a purely
individual shock. Three forces explain why this constraint nonetheless falls disproportion-
ately on mothers: (i) comparative advantage may push childcare toward the lower-wage
parent; (i) some early childcare needs—recovery, breastfeeding, mandatory leave—are
difficult to reallocate, and asymmetric initial disruptions can persist if there are returns
to employment continuity; and (#7) gender norms may reinforce both. These channels
all rationalize a mother-side child penalty, but carry different implications for the role of
fathers” workplace flexibility. This makes fathers’ exposure an informative test. If the
penalty were driven mainly by mother-side frictions—employer discrimination, stigma, or
other mechanisms operating independently of household time constraints—then fathers’
flexibility would have no bearing on mothers’ earnings. If instead the relevant friction
is also a household-level time constraint interacting with rigid workplace arrangements,
greater flexibility on the father side should relax that same constraint by facilitating

intra-household childcare reallocation.

Fathers, Zero Child Penalty, and Intra-household Reallocation. The empirical
absence of a father child penalty is itself informative. It suggests that employer-side
rigidities, such as full-time norms, hours constraints, and promotion premia, limit fathers’
ability to reduce market hours around childbirth. Consistent with this interpretation,
evidence showing no effect of working from home on fathers’ earnings indicates that

even when flexibility increases, fathers have little scope to adjust labor supply or career



trajectories. At the same time, father-side flexibility is associated with improvements in
mothers’ outcomes, pointing to within-household reallocation of time and responsibilities.
Taken together, the coexistence of a null father penalty, no earnings response to father
flexibility, and a positive effect of father flexibility on mothers’ outcomes suggests that
the child penalty arises from a household-level time constraint interacting with rigid labor
contracts. This pattern is difficult to reconcile with mechanisms that operate exclusively

on the mother side.

Fertility. Flexibility should affect not only labor supply but also fertility. If rigid
work arrangements raise the expected cost of an additional child by tightening time and
coordination constraints, greater flexibility reduces the marginal cost of childbirth. A
positive fertility response among more-exposed households would reinforce the household-
constraint interpretation, suggesting that pre-COVID rigidities were distorting family
choices, not only post-birth earnings. This margin is especially informative at higher
parity, where the decision depends more directly on whether existing arrangements can

absorb additional childcare needs rather than on anticipatory career concerns.

3 Data

3.1 Administrative Data on Workers and Firms

Universe of Social Security Data. We use matched employer-employee adminis-
trative data covering the years 2014 to 2024 from the Italian Social Security Archives
(INPS). The dataset includes the universe of private sector employees. * Our analysis
focuses on childbirth episodes happening to the universe of employees. The data provide
rich information on employment relationships, including annual labor earnings, number of
weeks worked (both raw and in full-time equivalent terms), type of contract (permanent,
fixed-term, or seasonal), work schedule (full-time or part-time), municipality of work,
and a broad occupation classification (blue-collar, white-collar, manager, apprentice or
other). We observe the date of entry into the firm, as well as the end date and reason for
termination, when applicable.

The dataset also includes demographic information on workers—gender, year of birth,
migrant status, and province of residence—as well as detailed firm-level information.
For all firms, we observe the sector of activity and the dates of establishment and (if
applicable) closure. For incorporated firms, the dataset is enriched with balance sheet

information from Orbis, including value added and revenues.

'We are not able to observe job spells in the public sector and self-employed work.



Chilbirth Episodes and Household Linkages. To identify childbirth episodes, we
combine two data sources. The primary source is administrative records from the As-
segno Unico Universale (Universal Childcare Allowance, UCA), a universal child subsidy
available to all families with children under age 18. For each payment, we observe the
social security numbers of the mother, the father, and the child, as well as the child’s
date of birth. We use the latter to assign a childbirth year to each mother in the matched
employer—employee records. Because the data include identifiers for both parents, they
allow us to link mothers and fathers and to match couples within the employer—employee
data.

The take-up rate is about 95 percent for children born between 2015 and 2023. We
therefore recover paternal identifiers and the child’s year of birth for the vast majority
of maternity events in our sample, making the UCA records a reliable proxy for births
in Italy over this period. Since applying involves a modest administrative burden and
the benefit is means-tested, the linked sample slightly overrepresents lower-income house-
holds. To address this concern, we complement the UCA information with data on the
universe of maternity leaves taken during the same period. Maternity leave is manda-
tory for employed mothers at the time of childbirth, allowing us to identify the full set
of maternity episodes among working mothers—our main population of interest. These
records do not contain information on fathers, so analyses involving fathers rely on the
UCA-based sample. Reassuringly, our main results on mothers’ outcomes are qualita-
tively and quantitatively similar when restricted to this subsample, indicating that the
slight overrepresentation of lower-income households in the UCA data does not drive our

findings.

Sample of Workers’ Careers. Finally, we also use a sample of workers sourced from
the same Social Security matched employer-employee archives, and available at Banca
d’Italia for the period 1990-2022. These data contain a random sample of workers born
in 24 dates of each year. The data contain the same information as the one available for
the universe of matched employer-employee records. The advantage of these data is that
it can be linked to the historical contribution records of individuals (even before 1990),
which allow to reconstruct the full life cycle of events and therefore provides information
on maternity episodes happening before our observation window. We use these data—
whose sample size is of 125,327 mothers—to study the implications of work from home

on the lifecycle evolution of the gender earnings gap, as explained in Section 8.

3.2 Work From Home Arrangements in the Administrative Data

We access data on the universe of work from home contracts in Italy. This information

comes from the “lavoro agile” declarations that have been introduced by the Italian gov-
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ernment in 2017. “Lavoro agile” is defined by the Law a form of subordinate employment
characterized by the absence of time and space constraints; it thus corresponds to WFH.
This type of contracts was introduced with the specific goal of helping workers balance
work and family life while simultaneously fostering increased productivity. Mandatory
reporting of WFH spells at the worker and week level are required by Law as workers are
entitled to public insurance for accidents and occupational diseases, even in relation to
services rendered outside the company premises. They are consistently recorded by firms
through an online portal since 2020.

For each WFH spell, we observe the firm identifier, the gender, year of birth and
citizenship of the employee, and the week the spell starts and ends. Thanks to this
information, we are able to match these data to social security records. We aggregate
the data at the year level and create firm-level cells based on gender-age-citizenship
combinations and we use these cells as the unit for the match. When there are more
employees in social security records than WFH contracts in a given cell, we attach a
probability of holding such contract to the employees in this group. We compute this
probability dividing the number of WFH contracts in the cell by the total number of
employees within it. In 15% of cases, we find one-to-one matches between WFH data
and social security records. In 77% of cases, we have more employees in the cell than
the number of WFH contracts, but in 11% of these cases the discrepancy is of at most
two employees. For each individual, we therefore define a probability of holding a WFH
contract that we will use as an endogenous variable in our analysis. In the 8% of cases in
which the cell is smaller than the number of WFH contracts, we winsorize the probability

to one.

3.3 Baseline Sample Construction

We focus on the sample of mothers who i) gave birth for the first time between 2016
and 2023, ii) were between 18 and 45 years old at childbirth, and iii) were employed in
the private sector at the time of childbirth. For each mother, we only consider the first
childbirth. Table 1 reports descriptive statistics in Column 1 for the 796,174 mothers who
satisfy these restrictions. Column 2 reports descriptives for the full sample of 938,667
fathers observed in UCA data. Columns 3 and 4 then report the corresponding statistics
for the sample of linked households, which includes 428,397 mothers and fathers both
employed in the private sector at the time of childbirth.

Relative to fathers, mothers in our baseline sample are younger on average (32.5 vs.
34.3 years), less likely to work full-time (59 vs. 83 percent), and earn less (16,425€ vs.
19,981€). They are also less likely to hold managerial positions and are more concentrated
in smaller firms, while fathers are more concentrated in industry and in work environments

with higher pay and higher sales and value-added per worker. These differences look
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similar when we move to the linked-household sample, suggesting that the household-
level analysis is conducted on a subset that remains broadly comparable in its main

observable features.

4 Empirical Strategy

Our empirical strategy exploits the sudden expansion of WFH contracts at the onset of the
Covid-19 pandemic. We first construct a measure of heterogeneous exposure to this shock
across sector—location combinations, then describe how we use it to instrument WFH
adoption in our empirical specifications, and discuss the main identification assumptions

and threats.

Exposure to Remote Work. WFH in Italy was negligible before the pandemic—in
2019, only 1.5% of non-farm private sector employees worked from home at least once a
week on average—and expanded sharply after it, reaching 11.7% in 2021 before stabilizing
around 8.5% (Figure B.1). The increase was more pronounced for women than for men.

To instrument the adoption of WFH contracts at the onset of the pandemic, we
construct a sector—location index of exposure to remote work that interacts two prede-
termined components. The first is an index of WFH potential at the 4-digit sector level,
defined as the pre-pandemic share of occupations feasible to perform remotely based
on task content (Basso et al., 2022; Dingel and Neiman, 2020). This measure exhibits
substantial heterogeneity across sectors: construction and retail display low potential,
while information and communication, finance, and scientific services show much higher
feasibility, consistent with actual WFH use in 2024 (Table B.1). The second is the qual-
ity of broadband infrastructure in the commuting zone (CZ) where the firm is located,
measured as average download speed in 2019 from AGCOM data.?

We refer to the interaction of these two components as “Remotable”. It captures
variation in firms’ ability to adopt remote work, driven by factors—task composition
and local infrastructure—that were predetermined and outside firms’ control when the
pandemic hit.® Importantly, identification will not rely on cross-sectional differences in
sectors or locations per se: all specifications will include sector-by-location fixed effects

and time-varying two-digit sectoral trends to absorb differential dynamics unrelated to

2Beyond firm-level ICT investment, effective remote work requires high-speed broadband access at
home and at the workplace. In 2019, broadband access varied substantially across CZs, with a 90th-
to-10th percentile ratio of average speed of 10.3 and a mean of 72.4 Mbps. See Basso et al. (2025) and
Boeri et al. (2025) for evidence on the role of ICT investment and Lamorgese et al. (2024) on the role of
managerial practices in determining WFH adoption.

3Personal conditions correlated with labor supply decisions, including housing arrangement and house-
hold composition, also shape individual WFH take-up (Burdett et al., 2024). By interacting remotable
task feasibility with local infrastructure, our measure aims to isolate the demand-side component of
WFH adoption.
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remotability. Under these controls, “Remotable” isolates plausibly exogenous variation

in the ease of transitioning to remote work post-pandemic across sector—location cells.

Empirical Specification. To quantify the effects of interest, we run two specifications,
both implementing a difference-in-differences that exploits two sources of variation: dif-
ferential exposure to remote work across sector—location cells, and the sharp increase in
WEFH adoption following the COVID-19 pandemic. We run our analysis on the sample
of mothers described in Section 3.3.

The first specification is a reduced-form equation that studies how being in a remotable
job—i.e., in a sector with a high WFH potential and in a CZ with high-speed internet—
affects the mother outcomes once WFH contracts become available. The identifying
variation comes from the fact that sector-locations with remotable tasks will be more
prone to adopt these contracts when they become widely diffused after the pandemic

shock. We estimate

2024 2024
Yi=oasn+M+ > Bi-I(t=k) Remotable,y+ >  y-I(t=Fk) Xi+eq (1)
k=2016 k=2016

where ¢ indexes a mother, ¢ is the calendar time at which she gives birth, o is a
location x sector fixed-effect, \; is a calendar year fixed-effect, Remotable,; is the remota-
bility of the job held by ¢ as defined above, and X is a set of individual time-invariant
covariates. Yj; is one of our outcomes of interest. In the baseline analysis, we employ the
post-childbirth earnings, the earnings change around the birth event, and weeks worked,
contract type, and qualification defined as those observed in the year following childbirth.

The B’s are the coefficients of interest. We exclude year 2019 for multicollinearity.
The B’s with £ < 2020 test whether mothers in jobs that are differentially exposed to
remotability display heterogeneous trends in their outcomes leading up to the pandemic.
The £,’s with k > 2020 instead capture the effects of an increased remotability on the
outcome once WFH contracts become available.

To better interpret the magnitudes, we will rescale these coefficients to reflect a move
from the 10" to the 90" percentile of the Remotable,(;) distribution. Moving from the
10" to the 90" percentile in the instrument corresponds, holding broadband fixed, to
shifting from highly remotable activities (e.g., web portal activities) to low-remotability
sectors (e.g., aircraft manufacturing), and, holding remotability fixed at a high level, to
moving from high-speed areas (e.g., Milan) to low-speed ones (e.g., Brindisi).

To quantify the effect of holding a work-from-home contract, we run the following

2024 2024
Ya=ou+M+ Y Be-I(t=k) -WFH+ Y - I(t=k) Xi+ex (2)
k=2016 k=2016
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where we instrument the likelihood of holding a WFH contract (WFH;) with the sector-

location exposure to remotable work (Remotableg).

Identification Assumptions. Our identification hinges on the usual parallel trends
assumption. We require that the outcomes of mothers in sector-locations differentially ex-
posed to remotability would proceed in parallel absent the pandemic shock that boosted
the introduction of WFH contracts. The confounders to our identification are time vary-
ing unobservables that correlate with Remotable,;. We can classify such confounders
into two macro-categories. To discuss them, without loss of generality, we rewrite the
error term as € = Ns(s)¢ + Vit, where 1,(;y; includes sector-location time-varying unobserv-
ables and v;; includes individual-level time-varying unobservables.

Time-varying sector-location shocks 1) that could affect mothers’ outcomes and
are correlated with the Remotabley;) would bias our estimates. These include secular
employment and wage trends that differentially affect more and less remotable sector-
locations. While their presence is not directly testable, the (£;.’s before 2020 in equation
(1) check whether the parallel trend held before the pandemic and provide some empirical
test of the plausibility of the absence of secular differential labor market trends across
more or less remotable sector-locations. An alternative set of confounders within 7,y
is composed of sector-location shocks that occur simultaneously to the pandemic. For
instance, if the product demand for firms in a remotable sector-location changed more
than in less remotable ones right after the COVID-19 shock, mothers’ outcomes would
change per effect of this demand change and our estimates would be confounded. There
are at least two arguments that help us reduce this concern. The first is that we look at
a medium-run horizon after the pandemic, which requires these shocks to be permanent
to affect our estimates. This seems to be quite unlikely since no other work we are aware
of has documented permanent sector-specific demand shocks after COVID-19 correlated
to their remotability. The second argument is that we can test if it is plausible that
sector-location-specific shocks simultaneous to COVID-19 have affected the performance
of firms. This is what we do in Section 5.2, showing little evidence in support of this
view. For these reasons, we believe the confounders in 7)), are not a major concern in
our analysis.

The second macro-category of confounders consists of individual-specific time-varying
shocks v;;. We estimate our difference-in-differences on a repeated cross-section of moth-
ers. Hence, we require that the individual-level unobservables are uncorrelated with
Remotabley;). This assumption is violated if the availability of flexible work arrange-
ments affected the choice of becoming a mother. A change in the group of mothers over
time would indeed confound our treatment effect. Suggestive evidence on a change in
selection can be provided by investigating if the pre-childbirth employment history and

observable time-invariant characteristics of mothers are affected by our instrument. In
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the following paragraph, we explain how using a proxy for mothers’ earnings potential to
capture changes in selection allows us to correctly estimate the reduction in child penalty

attributable to the availability of flexible work arrangements.

Changes in the Selection into Motherhood and Child Penalty Reduction. To
isolate the reduction in the child penalty caused by the exposure to flexible work ar-
rangements, we would ideally keep the selection into motherhood constant and quantify
the change in post-childbirth outcomes. However, we cannot exclude that the expansion
of WFH affects the selection into motherhood, changing the earnings potential of the
employees who decide to have kids. Using an empirical framework, we disentangle the
bias coming from a change in selection and isolate the reduction in the child penalty. Let
Y be the earnings after childbirth and define Y the earnings potential of a mother. The
two are related through the following expression Y¢ = pf/, where p is the child penalty.
Changes in observed post-childbirth earnings can arise from two mechanisms: (i) varia-
tion in the magnitude of the child penalty, and (ii) shifts in the composition of mothers.
Recovering the change in the child penalty thus requires netting out shifts in mothers’
earnings potential from the observed change in post-childbirth earnings. As a first step,
we use the change in earnings around childbirth—defined as the difference between post-
and pre-birth earnings—as the outcome variable. This transformation differences out
pre-childbirth earnings and accounts for compositional changes, providing a measure of
the reduction in the child penalty expressed in earnings terms.

We next directly estimate the change in the child penalty, defined as the percent-
age reduction in a mother’s earnings around childbirth. We proxy a mother’s earnings
potential using pre-birth earnings. Exploiting the relationship between Y© and Y, we

implement the following formula

8" —pB”

d:
P Y

, (3)
where Y is the difference-in-differences estimate of the effect of WFH on a generic
outcome Y. To implement the formula, we thus need estimates of WFH on pre- and
post-childbirth earnings, a calibrated value for the child penalty without WFH, and a

measure of average pre-birth earnings.

Exclusion Restriction. To interpret our IV results as the effect of WFH, our instru-
ment must satisfy the exclusion restriction. In this context, it requires that the effect of
being in a remotable job affects a mother’s outcomes only through her job arrangement
and not through changes in her firm’s or coworkers’ performance. A potential violation
of such assumption would occur if, for instance, the availability of remotable contracts

boosted the productivity in remotable sectors and therefore affected the employment and
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wages of the firms operating in these industries, in turn affecting the post-childbirth out-
comes for reasons unrelated to the mother’s work arrangement. While previous work has
already documented very limited effects of such exposure on productivity (e.g. Basso
et al., 2025), we are able to provide some additional suggestive evidence that these chan-
nels are of second-order importance. Specifically, in Section 5.2 we test whether the
average wages, size and performance of the firm where a mother is employed are affected
by the exposure to remotable work. To do so, we replace the mother’s outcomes in
equation (1) with her coworkers’ and firm’s outcomes. We will find economically and

statistically not significant results.

First stage. We assess the strength and timing of the relationship between the instru-
ment and the probability of holding a WFH contract. To this end, we estimate equation
(1), where the dependent variable is the individual probability of holding a WFH contract.

Figure 1 reveals a clear and economically meaningful first stage that emerges sharply
with the diffusion of WFH. Prior to 2020, coefficients are close to zero and statistically
insignificant, consistent with the limited use and reporting of WFH contracts in the
pre-pandemic period. Starting in 2020, the effect of remotability becomes positive and
precisely estimated, indicating that workers in more remotable sectors experience a 13-14
percentage points increase in the probability of holding a WFH contract. The effect only
marginally attenuates as the use of WFH stabilizes in subsequent years, supporting the

relevance of the instrument.

5 Flexible Work Arrangements and Reduction of the
Child Penalty

5.1 Effects on Earnings, Employment, and Promotions

We begin by estimating specification (1) on mothers’ earnings in the year following child-
birth. Figure 2, Panel A, plots the estimated coefficients and Table 2 summarizes the
results for this and all other outcomes we will discuss in this Section by reporting the
estimates of a static difference-in-differences regression (i.e., replacing year dummies in
equation (1) with an indicator for the years after 2019). To facilitate the interpretation,
we report the effect of moving from the 10" to the 90" percentile of the exposure distri-
bution in the sample of mothers (i.e., Remotable;). We find that greater availability of
flexible work arrangements has a positive and growing effect over time. The magnitude
is economically meaningful: between 2021 and 2023, post-childbirth earnings are higher
by 1,100-1,300 euro in sector—location cells more exposed to remote work. This pattern

is consistent with a relaxation of time-related constraints that bind particularly after
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childbirth. Remote work reduces commuting and coordination costs and increases effec-
tive control over work schedules, thereby raising the feasible set of labor supply choices
available to new mothers. The temporal pattern of coefficients reflects the timing of
the shock. Because COVID-19 struck in the first quarter of 2020, it could only affect
childbirths occurring in the final months of that year.

As discussed in Section 4, part of the increase in earnings may reflect changes in
the composition of mothers giving birth during the period. To address this concern,
we subtract from the outcome the pre-birth earnings to account for potential shifts in
mothers’ earnings potential after the pandemic. When we use as the outcome the change
in earnings around childbirth—defined as the difference between earnings in the year after
and two years* before birth—we continue to find positive effects, though the estimated
coefficients are smaller than those for post-birth earnings alone. On average in the post-
2019 period, the estimated earnings change goes from 411 euro in 2021 to 1,005 euro in
2023, indicating that WFH opportunities substantially mitigate the child penalty. The
smaller magnitude relative to post-birth earnings suggests that pre-birth earnings also
increased in more exposed sector—locations, consistent with a compositional shift toward
higher-earning mothers after the pandemic.

The increase in earnings is mirrored by a rise in weeks worked (Figure 2, Panel B).
Mothers in more flexible sectors work about 0.7-0.8 additional weeks in the year following
childbirth relative to their pre-birth levels. When we net out the change in weeks worked
before childbirth, the effect remains positive and larger—around 1.7 additional week in
2023. This indicates that compositional changes in the pool of mothers do not drive
the observed increase in post-birth intensive margin of labor. The fact that earnings
gains are aligned with increases in weeks worked suggests that flexible work primarily
operates through the labor supply margin rather than through wage-setting or bargaining
channels. In other words, remote arrangements appear to expand the feasible allocation
of time between market work and childcare more than altering pay conditional on hours.
The increase in weeks worked is also mirrored by a decline in the use of parental leave,
which decreases by about 0.5-0.7 weeks after 2020. This brings further evidence that
mothers were facing a time constraint.

Turning to the extensive margin, we find little effect on the probability of employment
(Panel C). Most mothers remain attached to the labor force regardless of flexible work
availability. However, we uncover other extensive margin responses. We find that the

likelihood of being employed full-year is 2.1 percentage points higher in 2023, which is

4For mothers, we use earnings measured two years before childbirth as the reference period, rather
than earnings in the year immediately preceding birth. Earnings in the year before childbirth may
already reflect maternity leave or pregnancy-related absences. By contrast, earnings two years prior are
more likely to capture regular labor market conditions and thus provide a cleaner measure of baseline
earnings.
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equivalent to a 6.4% increase relative to the pre-COVID average.” Moreover, the prob-
ability of holding a part-time contract decreases by 1.4-2.3 percentage points for the
more exposed mothers (3.1-5.1% of the pre-2020 average), suggesting that mothers sub-
stitute toward full-time work when flexible arrangements are available. This substitution
away from part-time work is particularly informative. It indicates that, in the absence
of flexibility, part-time arrangements may function as a second-best adjustment to rigid
full-time norms. When remote work becomes available, mothers are able to maintain full-
time attachment while accommodating childcare demands, consistent with a reduction
in employer-imposed rigidity rather than a change in preferences over work intensity.
Finally, we examine whether the benefits extend to occupational advancement. The
“glass ceiling” is a well-documented driver of the gender pay gap (Albrecht et al., 2003;
Arulampalam et al., 2007; Bertrand et al., 2018), and flexible work could plausibly alter
mothers’ access to higher-level positions. Figure 2, Panel D, shows that promotions to
managerial positions in the year after childbirth increase by 0.3-0.5 percentage points,
corresponding to approximately three times the pre-2020 promotion rate among new
mothers. These result suggests that flexibility does not only affect contemporaneous labor
supply but may also mitigate dynamic career penalties associated with childbirth. By
reducing the need for discrete reductions in hours or job transitions after birth, remote
arrangements may preserve continuity in career paths and lower the probability that

motherhood leads to persistent downward adjustments in occupational status.

Quantifying the Effects of Work-From-Home Contracts. We next quantify the
causal effect of holding a WFH contract by implementing an instrumental variables strat-
egy, where we instrument the probability of holding such a contract with our exposure
measure. Beyond estimating the impact of a specific work arrangement, this strategy al-
lows us to assess how much of the child penalty can be attributed to rigid job structures
that limit flexibility after childbirth. We estimate a more compact version of equation
(1) where we interact the instrument and the endogenous variable with a dummy for the
post-COVID period. Table 2 reports the reduced form and 2SLS results in panels A and
B, respectively. The first stage is strong: moving from the 10th to the 90th percentile of
the Remotable, distribution raises the probability of holding a WFH contract by 13 per-
centage points. The corresponding KP F-statistic is 360, indicating that the instrument
is highly relevant.

®As is standard in the literature (see, e.g., Blau and Kahn, 2017), we define a full-year employee as
an individual working at least a minimum number of weeks. Specifically, we set the threshold at 36
full-time-equivalent weeks, corresponding to three quarters of work. This choice reflects the institutional
setting: following childbirth, mothers are entitled to mandatory maternity leave (up to five months) and
to voluntary parental leave (up to six months per parent). In 2023, the average duration of parental
leave taken by mothers was approximately one quarter. Our definition therefore accounts for the fact
that mothers may be on leave for part of the year while still maintaining a strong attachment to the
labor market.
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The IV estimates point to sizable effects. Having a WFH contract increases mothers’
earnings after childbirth by almost 7,500 euro. As discussed in Section 5.1, the composi-
tion of mothers changes after COVID-19. To account for this, we focus on earnings net of
the pre-childbirth level. When using the change in earnings around childbirth as the out-
come, the effect amounts to about 4,400 euro relative to an average drop of 5,000 euro and
a pre-birth average of 16,400 euro. This implies that holding a WFH contract reduces the
post-birth earnings drop by 87%, corresponding to 27% of the pre-birth earnings. This
reduction is economically large and highlights the role of flexible work arrangements in
mitigating the child penalty.

Conceptually, the IV strategy identifies the effect of flexibility for mothers whose
contract status changes in response to sectoral exposure to remote work—that is, for
those at the margin of adopting WFH arrangements. It does not capture the effect for
mothers whose jobs are inherently non-remotable, nor does it eliminate other sources of
rigidity beyond the remote margin. In this sense, the estimate reflects the impact of
a partial relaxation of contractual constraints within existing employment relationships.
From this perspective, the magnitude of the effect is particularly striking: if relaxing a
single contractual dimension offsets most of the observed post-birth earnings decline, this

suggests that rigid job structures account for a substantial portion of the child penalty.

Estimating the Reduction in the Child Penalty. We next translate the IV esti-
mates into a measure of the change in the child penalty, using the formula in equation
(3). To do so, we take mothers’ pre-birth earnings as a proxy for their earnings potential.
The key parameter, p, is calibrated in two alternative ways. In our baseline, we follow
Casarico and Lattanzio (2023) and Kleven et al. (2019) to estimate a child penalty for
our sample of mothers. Specifically, for each mother, we focus on the first childbirth
and match her to a placebo mother defined as a woman without children who shares
similar observable characteristics. We construct a balanced panel of earnings, assigning
zero earnings in years when a woman is not observed in the data, and use as the outcome
annual earnings normalized by earnings in the year prior to childbirth. Figure A.1 shows
that in the first year after childbirth the penalty is p = 0.497. As a robustness exercise,
we also compute p as the ratio between the pre- vs. post-childbirth change in earnings
and pre-birth earnings, which yields p = 0.728. Finally, we use average pre-birth earnings
for women in the post-COVID period as the denominator in equation (3).

Across both calibrations, WFH contracts lead to a sizable reduction in the child
penalty. When we estimate p following Casarico and Lattanzio (2023), the reduction
amounts to 35.6 percentage points, which corresponds to a 72% decline in the penalty.
Using instead the p based on the average earnings drop around childbirth, the penalty
falls by 31.3 percentage points, or about 43%.
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5.2 Exclusion Restriction: Effects on Firms and Coworkers

For our IV estimates to capture the causal effect of a WFH contract, the exclusion
restriction must hold. In particular, exposure to flexible arrangements should affect
mothers’ outcomes only through their contractual agreement. A potential concern is
that the introduction of flexible arrangements could alter the firm productivity directly,
thereby affecting earnings through channels other than the contract itself.

To examine this, we estimate equation (1) on changes in firm- and coworker-level
outcomes between the year preceding and the year following childbirth, with results
summarized in Figure 3. Outcomes are standardized to facilitate comparisons across
specifications. To measure firm performance, we consider total employment, sales, and
value added—both in levels and per-worker terms. Across all outcomes, we find no
statistically significant effects: all point estimates are not significant and lie within 5%
of a standard deviation, indicating economically negligible magnitudes.® This evidence is
reassuring since improved firm performance is unlikely to explain the earnings gains we
document.

Despite firm’s performance seems not to be impacted, the diffusion of flexible arrange-
ments might have changed the employees’ bargaining power raising wages within the firm.
To assess this, we study changes in the earnings of the coworkers of the mothers in our
sample, focusing on all and male coworkers. We find no effects. This suggests that the
availability of flexible contracts does not shift the average earnings profile within firms,
and that our results are not driven by changes in firm-level rent sharing. The fact that
the earnings of mothers’ taking up WFH contracts increase relative to their coworkers
suggests that we are capturing the effects of the contractual arrangement rather than
more general increases in workers’ bargaining power.

Overall, the evidence in Figure 3 supports the interpretation that spillovers through

firm performance or coworker wages do not confound our IV estimates.

5.3 Heterogeneous Effects Across Age, Earnings Distribution,

and Commuter Status

If flexible work arrangements primarily relax time constraints around childbirth, their
effects should be larger for the groups for whom such constraints are more binding. To
assess this prediction, Table 3 studies heterogeneity in the change in earnings between
the year after childbirth and two years before childbirth. In Appendix Table A.2, we
complement this evidence with a more granular heterogeneity analysis that breaks groups

into finer categories and reports the corresponding reduced-form and first-stage estimates.

6This aligns with Basso et al. (2025) who also finds limited impact of flexible arrangements on firm
performance, except for a narrow set of firms. Our estimates, however, are not directly comparable, since
we capture effects at the firms where mothers are employed rather than the average firm in the economy.
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Panel A studies heterogeneity by age. The conceptual framework suggests stronger
effects for younger mothers, whose labor market attachment is typically less established
and for whom rigid schedules may be particularly costly around childbirth. The estimates
are consistent with this prediction. In the reduced form, the absolute earnings gains are
of similar magnitude across age groups: mothers below 30 gain about 640 euro, compared
with about 770 euro for mothers aged 36 and above. However, the first stage is markedly
smaller for the youngest group. This means that younger mothers obtain similar earnings
gains despite a smaller increase in WFH take-up, implying a substantially larger 2SLS
effect for this group. Relative to pre-birth earnings, the gains are also by far largest for
younger mothers: the difference between mothers below 30 and those aged 36 and above
amounts to 42 percentage points in the IV and is statistically significant in both the IV and
the reduced-form. As our framework suggests, if younger mothers obtain similar gains in
level despite starting from lower earnings, these gains must come from larger adjustments
in hours worked. This suggests that flexibility relaxes younger mothers’ constraints on
some discrete labor supply margins, such as part-time work and employment attachment.

Panel B turns to heterogeneity by the mother’s pre-childbirth earnings. In absolute
terms, the reduced-form effect is much larger below the median than above it, and the
same is true in the 2SLS estimates. Relative to pre-birth earnings, the contrast is even
sharper: the percentage gains are far larger for mothers below the median. The first
stage is positive for both groups and, if anything, stronger for mothers above the median.
Hence the larger effects for lower earners are not driven by a stronger take-up response
to exposure. Rather, they suggest that a given increase in flexibility translates into
larger labor-market gains for mothers with lower baseline earnings. As in the conceptual
framework, this is consistent with lower-earning mothers responding to childbirth along
more discrete margins of labor supply, such as part-time work or temporary withdrawal
from employment, margins that flexible arrangements help relax.

Panel C considers heterogeneity by the father’s pre-childbirth earnings. If household-
level time and budget constraints are more severe in lower-income households, one would
expect mothers to benefit more from flexibility when the father is a lower earner. The
estimates point in that direction. The reduced-form effects are very similar across the
two groups, whereas the 2SLS effect is larger when the father is below the median, about
4,700 euro compared with about 3,400 euro above the median. The first stage is positive
in both groups and somewhat stronger when the father is above the median. As in the
previous panel, this means that the larger IV effect for lower-income households is not
driven by a stronger first stage. At the same time, the difference in coefficients across the
two groups is imprecisely estimated in levels, but statistically significant when expressed
in percentage points of pre-childbirth earnings. We view this as suggestive evidence that
flexibility is especially valuable in households with lower male earnings and that therefore

the child penalty’s drivers operate at the household level.
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Panel D studies commuting status. If the child penalty reflects a binding time con-
straint, then one should expect stronger effects for mothers who had to commute before
childbirth, since commuting absorbs time that flexible work can directly save. Our es-
timates are consistent with this mechanism. We define the commuter status based on
whether a mother works in a municipality different from the one of residence. Both
the reduced-form and 2SLS effects are larger for commuters than for non-commuters:
the reduced-form effect is about 670 euro for commuters versus about 385 euro for non-
commuters, while the 2SLS effect is about 4,900 versus 3,500 euro. The first stage is
positive and very similar across the two groups, if anything slightly smaller for com-
muters. This again suggests that the heterogeneity mainly reflects differences in the
payoff from flexibility rather than in the induced probability of holding a WFH contract.
The difference in levels is statistically significant in both the reduced form and the IV
specification, although the percentage-scaled difference is not precisely estimated. Over-
all, these results are in line with the idea that commuting makes post-childbirth time
constraints more binding and therefore increases the cost of childbirths.

Taken together, the heterogeneity results point to a common conclusion. Flexible
work arrangements generate the largest gains precisely for the mothers for whom the
labor supply costs of rigid workplace organization appear most severe: younger mothers,
lower-earning mothers, and mothers who face commuting costs. The results by father’s
earnings further supports the view that the relevant margin is not only individual but
household-level. These findings are therefore consistent with the conceptual framework in

which time and organizational constraints are a key driver of the labor cost of motherhood.

6 Household-Level Mechanisms: The Role of Fathers’
Remotability

6.1 Fathers’ Labor Market Outcomes

As a first step toward understanding the household-level consequences of the expansion
of remotable contracts, we examine whether fathers’ labor market outcomes respond to
increased exposure to flexible work arrangements around childbirth. Using the admin-
istrative link between mothers and fathers, we assign each father an exposure measure
based on the industry-location in which he works at the time of childbirth and implement
the same difference-in-differences strategy used for mothers.

We focus on the change in fathers’ earnings around childbirth, reported in Figure
4. The figure reports effects for all fathers and for those in households where both
partners are employed at the time of childbirth (the corresponding first stage estimates

are shown in Figure A.3, blue line). In contrast to mothers, we find no significant effect of
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exposure to remotable work on fathers’ earnings. Fathers in more exposed sector-locations
do not experience any differential change in earnings in the year following childbirth
relative to less exposed fathers—except for a marginally significant effect in 2021 for
the sample of fathers in households. This null result is consistent with the extensive
literature documenting the absence of a child penalty for fathers: since fathers’ earnings
do not decline at childbirth, there is no direct penalty for flexible work to mitigate.

The absence of earnings responses among fathers is informative for the mechanism
through which flexible work arrangements can impact the costs of motherhood for the
household. It suggests that any impact of fathers’ remotability on household outcomes
would not operate through increases in fathers’ labor supply or earnings, but rather

through changes in intra-household time allocation.

6.2 Fathers’ Remotability and Mothers’ Child Penalty

We next turn to a joint analysis of mothers and fathers. Specifically, we investigate
whether the child penalty faced by mothers is affected by the remotability of their part-
ner’s job. To do so, we augment our baseline specification for mothers’ outcomes by
including both mothers’ and fathers’ exposure to remotable work.

The results reported in Figure 5 reveal that both exposures matter. As in our baseline
analysis, a mother’s own exposure to remotable work increases her change in earnings
(panel A) and weeks worked (panel B) around childbirth, though the magnitude is slightly
smaller once father exposure is included. We find an improvement up to 700 euro (equiv-
alent to 4% of pre-childbirth earnings). The attenuation reflects the fact that fathers’
exposure independently improves mothers’ outcomes and is positively correlated with
mother’s exposure. We find that fathers’ exposure to flexible arrangements increases
mothers’ earnings around childbirth up to 600 euro (3.4%)—a magnitude similar to the
direct effect of mothers’ own remotability.”

These results provide strong evidence in favor of household-level constraints as a cen-
tral mechanism for the labor cost of motherhood. A purely mother-side explanation—such
as mother-specific career ladders, contracting frictions, or discrimination—would predict
a first-order role for mothers’ own flexibility and only limited effects of fathers’ flexibility.
If the binding constraint were located solely in mothers’ jobs, relaxing fathers’ constraints
would not substantially alter mothers’ post-childbirth earnings.

By contrast, comparable magnitudes arise naturally if the child penalty reflects a
household time feasibility constraint interacting with rigid workplace arrangements for
both spouses. If fathers’ jobs are inflexible prior to the diffusion of WFH, childbirth gener-

ates a binding household time constraint that is disproportionately absorbed by mothers.

"Figure A.3 shows that the first-stage for fathers is similar to the one of mothers, so reduced-form
estimates can almost be compared one-to-one.
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When fathers’ flexibility increases, they can reallocate time toward childcare—likely out
of leisure, consistent with the absence of fathers’ earnings responses. This relaxes moth-
ers’ time constraints and raises mothers’ earnings. In this framework, flexibility on either
side of the household relaxes the same underlying constraint, producing similar effects of
mothers’ and fathers’ remotability on the child penalty.

Taken together, these results suggest that the child penalty is not solely a mother-
specific labor market phenomenon but rather the outcome of joint household constraints
interacting with rigid workplace arrangements. The diffusion of flexible work appears
to reshape intra-household time allocation in ways that meaningfully affect mothers’

earnings trajectories.

7 Flexible Arrangements and Fertility

We next examine whether the diffusion of flexible work arrangements affected fertility
decisions among working women. We test whether increased availability of remote work
led to higher childbirth rates, first focusing on the intensive and extensive margins of
fertility among working women, and then quantifying aggregate effects at the sector—

location level.

Micro-level Evidence. Our conceptual framework links fertility to the child penalty:
if flexibility reduces the labor market cost of motherhood by relaxing time and coordi-
nation constraints, it lowers the marginal cost of an additional child. The effect should
be strongest on the intensive margin—higher-order fertility—where the decision depends
primarily on whether existing arrangements can absorb additional childcare needs. For
first-time mothers, the decision also involves a fundamental identity transition shaped
by partner availability and preferences for motherhood, factors unlikely to respond to
changes in workplace organization alone. Accordingly, we expect the fertility response
to be stronger at higher parity than on the extensive margin of entry into motherhood,
unless flexible arrangements are also sufficient to offset the fixed costs of having a first
child.

We first focus on the intensive margin and construct two samples. The first (placebo)
includes women working in 2015 who, by end of 2016, had at least one child aged five
or younger. The second includes women working in 2019 who, by 2020, had at least
one child aged five or younger. For each woman, we build a balanced panel tracking
fertility outcomes over the four years following her baseline year, pool the two panels,

and estimate:

2024 2024
Fy=aym+M+ Y Be-I(t=k) Remotable,sy + Y  yiu-I(t=Fk) X+ &, (4)
k=2015 k=2015
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where Fj; is residual cumulative fertility of woman ¢ in year ¢, obtained by subtracting a
linear time trend in the variable Remotable,; fitted in the pre-period. Remotable, is
our remotability measure based on the industry—location of employment in the year prior
to the baseline year, and X; includes two-digit sector fixed effects. We use 2020 as the
reference year, since fertility outcomes for the 2017-2020 sample are predetermined with
respect to the COVID shock at that date.

We find no evidence that fertility dynamics in the placebo sample (baseline 2016) are
predicted by sector-level remotability (Figure 6 Panel A). In contrast, after the expan-
sion of remote work, fertility rises among women in more remotable sector-locations. On
the intensive margin, births increase sharply in 2021: moving from the 10th to the 90th
percentile of remotability raises the cumulative number of children by 0.013-0.014, cor-
responding to 1.83% of the average number of cumulative births in the placebo sample.
The absolute effect stays approximately constant over the four years of the panel.

We obtain qualitatively similar results on the eztensive margin. We define the two
panels analogously, but restricting attention to women who did not have any children in
the year prior to the baseline year. We again find no pre-trend in the placebo sample
and a positive effect of remotability on fertility after the COVID shock (Panel B): first
births rise by 0.005 in 2021 (0.2% of the placebo average) and the effect declines over the
following four years. That flexible arrangements raise even first-birth rates suggests that
their gains are sufficient to compensate part of the fixed costs of entering parenthood.
Nevertheless, the smaller magnitude relative to the intensive-margin estimates indicates
that these fixed costs are not absorbed for all households, consistent with the remaining
role of anticipatory career concerns and other non-economic factors relevant for the entry
into motherhood.

These findings reinforce the household-constraint interpretation: pre-COVID rigidities

were distorting family choices, not only post-birth earnings trajectories.

Aggregate Fertility Effects. We next quantify the aggregate fertility response by
adapting our difference-in-differences specification in (1) to the sector—location level. For
each sector—location—year cell, we compute the number of mothers, construct a balanced
panel including zeros for unobserved combinations, and retain the same treatment vari-
able.

Figure 6 Panel C reports results also distinguishing by age group: women below 26,
aged 27-35, and above 35. We find positive and statistically significant effects on the
total number of mothers: moving from the 10" to the 90" percentile of the Remotable,
distribution increases the number of mothers in a location by 0.53, corresponding to 1.2%
of the pre-2020 average. The effect in levels is driven by the two older groups: the number
of mothers aged 27-35 increases by 0.26 and that of mothers aged 35+ by 0.24—relative to
their respective pre-COVID averages of 20.90 and 20.44. These results suggest that some
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women in older age groups chose to have children following the expansion of flexible work,
contributing to the compositional shift in mothers and the earnings increase documented
in Section 5.1.

Whether this fertility increase represents a timing adjustment or a structural rise in
total fertility cannot be determined with data extending only a few years after the COVID
shock. Even if the effect reflects a mere anticipation of births, however, it implies that
many women had been postponing motherhood in the absence of flexible arrangements,
indicating the importance of workplace organization for household well-being and female

labor market dynamics.

8 Flexible Arrangements and the Gender Earnings
Gap

Having established that flexibility in work arrangements is a central driver of child penal-
ties, we conclude by quantifying how the diffusion of WFH can affect the gender earnings
gap. A well-documented fact is that this gap widens over the course of a cohort’s lifetime
(Arellano-Bover et al., 2024; Goldin, 2014). Among several contributing factors, the child
penalty is one of the most important (Goldin et al., 2024).

Using a back-of-the-envelope exercise based on our estimates, we assess the extent to
which work-from-home opportunities may reduce this widening. We focus on cohorts born
between 1974 and 1979 who reached the end of their fertile years before the COVID-19
shock. From a sample of individuals born in 24 birth dates per year, we select those who
worked at least 156 weeks (i.e., three full years) before turning 30. We then construct a
balanced panel, assigning zero earnings to years in which individuals are not observed.

As expected, the earnings gender gap widens over the lifecycle of these cohorts. Figure
7 plots the ratio of female-to-male average earnings from 25 to 40 years of age. At age
25, women earn about 89.4% of men’s earnings. The ratio consistently declines to reach
70.4% at the age of 40. Overall, women’s earnings fall by almost 20 percentage points
relative to men’s over the first 15 years of the career.

We then construct three counterfactuals for the female-to-male earnings ratio: (i)
one that removes the full child penalty; (ii) one that incorporates the reduction in the
child penalty under the current WFH adoption (measured in 2020);® and (iii) one that
projects the gender gap reduction if all remotable jobs adopted WFH contracts. The
first counterfactual delivers the largest reduction in the gap, while the second yields the
smallest. The third, lying between the two, illustrates the potential for further gains if
WEFH diffusion expanded.

8We measure the current WFH diffusion in 2020 since it is the most recent year where we have
information on 4-digit sectors in the Italian Labor Force Survey.
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The results highlight two main insights. First, the child penalty accounts for virtually
the entire widening of the gender earnings gap over the cohort lifecycle. Eliminating
it would make the female-to-male earnings ratio roughly flat or even slightly increasing
in women’s late thirties. This pattern reflects the fact that women have higher college
completion rates and, consequently, steeper expected earnings profiles over the life cycle.
Consistent with prior research, this result confirms that the child penalty is a central
driver of gender inequality over the career. Moreover, because a share of women already
have children by age 25, removing the child penalty would also shift the earnings ratio
upward by about two percentage points.

Second, WFH arrangements attenuate the widening of the gender earnings gap. Under
current adoption rates, the female-to-male ratio improves by 2.4 percentage points relative
to the observed path, equivalent to 13% of the lifetime widening. This reduction would
be further amplified if adoption were to expand to all remotable jobs. In this case,
the female-to-male earnings ratio at age 40 would fall by only 14.1 percentage points,
corresponding to about 26% of the observed widening. These calculations suggest that
flexible work has the potential to reduce the lifecycle growth of gender earnings gaps,
even if it is far from eliminating them entirely.

To better understand how the diffusion of work-from-home arrangements affects the
evolution of the gender earnings ratio, we examine the distribution of mothers across
sectors with different degrees of remotability. In particular, we assess whether mothers
in our reference cohorts were concentrated in sectors more likely to benefit from flexible
work arrangements, which would have favored the estimated improvement in the lifecycle
earnings gap.

Figure A.4, panel A, plots the relationship between the share of mothers (measured
at age 40) in each sector and the sector’s share of remotable jobs. Each sector is weighted
by its number of female employees. The correlation is positive but small: moving from 0
to 100% remotable jobs in a sector is associated with a 2.2—percentage point increase in
the share of mothers, compared to an average share of 68%. This suggests that mothers
in our cohorts were not disproportionately concentrated in highly remotable sectors prior
to the COVID-19 shock. In other words, the improvement in the lifecycle earnings gap
we estimate is not driven by a preexisting concentration of mothers in sectors naturally
suited to remote work.

We then investigate whether post-COVID fertility patterns differ across sectors in a
way that could favor a stronger reduction in the child penalty going forward. We compute
each sector’s post-COVID fertility rate as the share of women who experience a birth event
after the pandemic out of the total number of women employed in that sector, and relate
it to the sector’s share of remotable jobs. The relationship is positive and economically
meaningful (Figure A.4, panel B): moving from a sector with no remotable jobs to one

with 100% remotable jobs increases the fertility rate by 0.23 percentage points, against
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an average rate of 0.9%, which is equivalent to a 25.5% increase in fertility and it is
statistically significant at 1%. These results indicate that, unlike earlier cohorts, younger
cohorts of women tend to have children in sectors more exposed to the diffusion of work-
from-home arrangements. This pattern is consistent with the findings in Section 7, which
showed larger fertility increases for mothers with higher WFH exposure. It follows that
the increase in the female-to-male earnings ratio quantified in Figure 7 may represent a
lower bound for the potential improvement that younger generations of women are likely

to experience as flexible work continues to spread.

9 Conclusions

This paper provides causal evidence that rigid workplace arrangements are a key driver
of the child penalty. Exploiting the sharp and heterogeneous diffusion of WFH contracts
after COVID-19, and combining administrative data on the universe of WFH agreements
with matched employer—employee records and mother—father links, we show that holding
a WFH contract offsets a large share of the earnings loss associated with childbirth.
Because our estimates capture only the margin of jobs that can become remote and only
those mothers induced into flexible arrangements, they should be interpreted as a lower
bound on the contribution of contractual rigidity to the child penalty.

Our results also clarify the mechanism behind the penalty. Fathers’ earnings do not
respond to greater exposure to remote work around childbirth, yet fathers’ remotability
reduces mothers’ earnings losses by an amount comparable to mothers’ own flexibility.
This pattern is difficult to reconcile with explanations based solely on mother-specific
career dynamics, discrimination, or fixed gender norms. Instead, it points to a binding
household-level time constraint that interacts with rigid job structures on both sides
of the couple. Flexibility relaxes this joint constraint and allows mothers to remain
more strongly attached to work. Consistent with this interpretation, we find that greater
availability of flexible contracts lowers the labor market cost of the first and marginal child
and increases fertility among working women and mothers. In a context of declining
fertility in advanced economies, this highlights how workplace organization can shape
not only earnings trajectories but also family decisions. Moreover, if the objective is to
promote paternal involvement without lowering fathers’ earnings and to reduce the labor
market cost of children for mothers, expanding access to flexible work arrangements may
be more effective than paternal leave policies that entail implicit or explicit earnings
penalties for fathers (Andresen and Nix, 2025).

Finally, we show that the post-COVID diffusion of WFH has the potential to mean-
ingfully slow the lifecycle widening of the gender earnings gap. While flexible work alone
cannot eliminate gender inequality, our evidence indicates that contractual rigidity is a

first-order component of the child penalty and of the divergence in men’s and women’s
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careers after parenthood.

Our evidence suggests that the child penalty is not solely driven by preferences or
norms, but is shaped to a significant extent by institutional and contractual features of
work. Policies and firm practices that expand time flexibility—while preserving career
progression—can therefore play a central role in reducing gender inequality and reshaping

labor supply and fertility decisions within households.
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Table 1: Characteristics of mothers and fathers

(1)

(2)

(3)

(4)

Households
Mothers Fathers Mothers Fathers
Age 32.536 34.309 31.918 34.525
(4.913) (6.156) (4.778) (5.609)
Full-time 0.589 0.831 0.620 0.865
(0.492) (0.374) (0.485) (0.342)
Permanent 0.863 0.811 0.862 0.856
(0.344) (0.392) (0.345) (0.351)
Manager 0.020 0.033 0.020 0.043
(0.141) (0.179) (0.141) (0.202)
Weeks worked 34.714 36.643 36.129 40.140
(19.070) (20.350) (18.670) (18.610)
Earnings 16,424.570 19,980.773 17,126.258 22,780.139
(13,074.196)  (18,131.904)  (12,751.108)  (18,555.893)
Prob. WFH 0.064 0.058 0.076 0.073
(0.222) (0.205) (0.240) (0.229)
South 0.252 0.289 0.224 0.223
(0.434) (0.453) (0.417) (0.416)
Industry 0.193 0.420 0.199 0.423
(0.395) (0.494) (0.399) (0.494)
Firm size 1-14 0.390 0.315 0.362 0.287
(0.488) (0.465) (0.481) (0.453)
Firm size 15-99 0.240 0.295 0.246 0.291
(0.427) (0.456) (0.430) (0.454)
Firm size 100+ 0.370 0.390 0.392 0.421
(0.483) (0.488) (0.488) (0.494)
Coworker earnings 18,621.277 21,737.113 19,207.809 23,838.791
(14,103.479)  (14,602.819)  (14,250.233)  (15,150.148)
Male coworker earnings 22,549.232 22,954.246 23,207.303 25,316.705
(17,510.826)  (16,205.376)  (17,573.387)  (16,938.035)
Value added per worker 46.120 57.273 47.698 62.066
(51.472) (54.810) (52.383) (57.034)
Sales per worker 204.319 235.947 211.447 261.115
(336.117) (332.458) (342.170) (349.857)
Number of workers 796,174 938,667 428,397 428,397

Notes. The table reports the mean and standard deviation (in parentheses) of baseline characteristics
for mothers and fathers in the baseline analysis. Columns (1) and (2) refer to the full sample of parents,
while columns (3) and (4) restrict the sample to parents living in households in which both the mother
and the father are employed at the time of childbirth. All variables are measured in the year of childbirth,
with the exception of earnings and weeks worked, which are measured two years before childbirth.
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Table 2: Reduced form and 2SLS static difference-in-differences

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Earnings Net Weeks Net weeks PL weeks Employed Employed Part-time Promoted
earnings full-year post
Panel A: Reduced form
Remotable x Post ~ 978.18%**  570.156*** 0.528%*** 0.805%** -0.712%** -0.001 0.015%** -0.022%** 0.003***
(149.83) (107.544) (0.136) (0.159) (0.096) (0.002) (0.004) (0.004) (0.001)
Dep. var. mean 11395 -5006 25.6 -9.16 11.6 .86 .329 A57 .00192
Observations 770,625 770,625 770,625 770,625 770,625 770,625 770,625 661,561 661,561
Panel B: 25LS
WEFH x Post T498.98%**  4370.96%** 4.05%** 6.17%%* -5.46%F* -0.008 0.118%** -0.162%** 0.023***
(1106.81) (839.51) (1.02) (1.20) (0.71) (0.016) (0.029) (0.027) (0.004)
First stage 0.130%** 0.130%** 0.130%*** 0.130%** 0.130%** 0.130%** 0.130%** 0.130%** 0.130%**
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
KP F-stat 360.364 360.364 360.364 360.364 360.364 360.364 360.364 363.513 363.513
Dep. var. mean 11395 -5006 25.6 -9.16 11.6 .86 .329 457 .00192
Observations 770,625 770,625 770,625 770,625 770,625 770,625 770,625 661,561 661,561

Notes. This table reports the coefficients from the estimation of equation (1) in the reduced form (Panel A) and of equation (2) in 2SLS (Panel B) in a static
specification, where event-time dummies are replaced by a single post indicator equal to one for years after 2019. The reported coefficients correspond to the
interaction between remotability (Panel A) or actual remote work (Panel B) and the post indicator. The outcomes, measured with a one-year lead unless
otherwise specified, are: annual earnings (column 1); annual earnings net of pre-childbirth earnings (column 2); total full-time equivalent weeks worked (column
3); total full-time equivalent weeks net of pre-childbirth weeks (column 4); parental leave duration in weeks (column 5); an indicator for being employed (column
6); an indicator for being employed for at least 26 full-time equivalent weeks (column 7); an indicator for having a part-time contract, conditional on employment
(column 8); an indicator for holding a managerial position after childbirth (column 9) and before childbirth (column 10); and an indicator for being promoted
to a managerial position (from either blue- or white-collar jobs) (column 11). Standard errors, clustered at the 4-digit sector and local labor market level, are

reported in parentheses. Significance levels: *p < 0.10, **p < 0.05, ***p < 0.01.



Table 3: Heterogeneity: Reduced form and 2SLS static difference-in-differences

First-stage Reduced-form 2SLS Pre-2020
earnings at t — 2
Panel A: Age
Under-30 0.06%** 640.70%** TO87.67*** 10660.09
(0.01) (134.26) (1256.85)
30-35 0.14%** 437.99%** 3892.26*** 16945.81
(0.01) (115.48) (804.30)
36+ 0.14%** 769.38%** 5157.59%** 21080.96
(0.01) (194.81) (1130.46)
KP F-stat 100.040
Difference: Under-30 vs 36+ -128.677 1930.072*
[-0.624] [1.748]
Difference (%): Under-30 vs 36+ 0.024* 0.420%**
[1.740] [4.315]
Observations 770,625 770,625 770,625
Panel B: Mother’s earnings
Below median 0.04*** 1082.14%** 13481.04%** 6669.71
(0.01) (165.91) (1994.47)
Above median 0.17%%* 252.15%* 2965.54%** 25923.79
(0.01) (110.44) (757.93)
KP F-stat 109.045
Difference: Below vs above median 829.993***  10515.500%**
[4.944] [6.819]
Difference (%): Below vs above median 0.153%%* 1.907**
[6.387] [6.841]
Observations 770,625 770,625 770,625
Panel C: Father’s earnings
Below median 0.09*** 485.61*** 4650.79*** 13282.72
(0.01) (160.41) (1402.02)
Above median 0.16%** 492.61*** 3442.21%** 21320.31
(0.01) (141.60) (954.70)
KP F-stat 152.816
Difference: Below vs above median -6.994 1208.579
[-0.049] [1.515]
Difference (%): Below vs above median 0.013 0.189%**
[1.340] [2.608]
Observations 405,843 405,843 405,843
Panel D: Commuting
Commuter 0.13*** 672.14%** 4930.22%** 17111.86
(0.01) (99.70) (793.49)
Non-commuter 0.14%** 384.76** 3527.73%** 15277.19
(0.01) (163.52) (971.31)
KP F-stat 179.066
Difference: Commuter vs non-commuter 287.377* 1402.497**
[1.955] [2.343]
Difference (%): Commuter vs non-commuter 0.014 0.057
[1.478] [1.455]
Observations 770,625 770,625 770,625

Notes. Each column reports estimates from pre-post heterogeneous DID specifications for the earnings
change around childbirth. The first-stage column reports the effect of remotability on WFH, the reduced-
form column reports the effect of remotability on the outcome, and the 2SLS column reports the implied
causal effect of WFH. The last column reports the subgroup-specific pre-2020 mean of pre-childbirth
earnings, measured two years before the childbirth year. Standard errors for subgroup coefficients are
reported in parentheses, while t-statistics for difference tests are reported in square brackets. Difference
(%) rescales coefficient differences by the subgroup-specific pre-2020 mean of pre-childbirth earnings. KP
F-stat denotes the Kleibergen-Paap weak-instrument statistic.
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Figure 1: First-stage dynamic estimates for mothers” WFH contracts
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Notes. This figure plots first-stage coefficients and their 95% confidence intervals, based on standard
errors clustered at the 4-digit sector and local labor market level. Coefficients come from estimating
equation (1), where the outcome is the probability of holding a WFH contract.
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Figure 2: Labor market outcomes of mothers, dynamic reduced form estimates
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Notes. This figure plots reduced form coefficients and their 95% confidence intervals (based on standard
errors clustered at the 4-digit sector and local labor market level) resulting from the estimation of
equation (1) for different outcomes of interest. The outcome variables are: earnings in the year after
childbirth and those netted of the pre-childbirth earnings (panel A); total full-time equivalent weeks
worked in the year after childbirth, those netted of the pre-childbirth weeks and weeks of parental leave
(panel B); a dummy for being employed, for being employed for at least 26 full-time equivalent weeks,
and for working part-time conditional on being employed (panel C); a dummy for holding a managerial
job in the year after or before childbirth and a dummy for promotion to a managerial position the year
after childbirth, conditional on being employed (panel D).
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Figure 3: Exclusion restriction: remotability and firm’s and coworkers’ outcomes
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Notes. This figure plots reduced form standardized coefficients and their 95% confidence intervals (based
on standard errors clustered at the 4-digit sector and local labor market level) resulting from the esti-
mation of equation (1) for different covariates. The coefficient reported is the linear combination of the
post-2019 years.

Figure 4: Earnings of fathers, dynamic reduced form estimates
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Notes. This figure reports reduced-form coefficients and their 95% confidence intervals (based on standard
errors clustered at the 4-digit sector and local labor market levels) from the estimation of equation (1)
for fathers. The outcome is fathers’ earnings in the year following childbirth. Estimates are shown for
the full sample of fathers and for the subsample of fathers living in households in which both parents are
employed at the time of childbirth.
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Figure 5: Earnings and weeks of mothers, exposure to both own and father’s remotability,
dynamic reduced-form estimates
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Notes. This figure plots reduced-form coefficients and their 95% confidence intervals (based on standard
errors clustered at the 4-digit sector and local labor market level) from the estimation of equation (1),
augmented with the remotability of the father’s job. The outcomes are the change in earnings (panel A)
and the change in weeks worked (panel B) between the year after and two years before childbirth, both
rescaled by their respective pre-childbirth means.
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Figure 6: Fertility outcomes and number of mothers, reduced-form estimates
(A) Incumbent mothers, prob. second child (B) Women, prob. first child
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Notes. Panels A and B report reduced-form coefficients and their 95% confidence intervals, based on
standard errors clustered at the 4-digit sector and local labor market levels, from the estimation of
equation (4). Panel A is estimated on a sample of women working in 2015 who, by the end of 2016, had
at least one child aged five or younger, and of women working in 2019 who, by 2020, had at least one
child aged five or younger. Panel B is estimated on the corresponding sample of first-time mothers. For
both groups, a balanced panel is constructed to track fertility outcomes over the five years following the
baseline. The outcome in the top panels is the cumulative number of children. Panel C reports reduced-
form coefficients and their 95% confidence intervals from a sector—location-level adaptation of equation
(1). For each sector-location—year cell, we compute the number of mothers, construct a balanced panel
including zeros for unobserved combinations, and retain the same treatment variable. The estimates are
shown separately by age group: women below age 26, aged 27-35, and above age 35. All estimates are
adjusted for pre-trends. Specifically, we estimate equations (1) and (4) replacing year fixed effects with a
linear time trend over the pre-2020 period, and we net out the outcome by the corresponding predicted
trend before estimating the main specification. Standard errors are clustered at the 4-digit sector and
local labor market levels.

39



Figure 7: Gender gap in labor earnings over the life cycle under different child penalty
scenarios
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Notes. The figure shows the evolution of the gender earnings ratio over the life cycle. “Observed” is the
actual ratio of female-to-male earnings between the ages of 25 and 40. “With current WFH diffusion”
reports an estimate of the ratio using the average diffusion of WFH in the data. “With potential WFH
diffusion” reports an estimate of the earnings ratio assuming that all workers that could potentially work
remotely would do so. “Without child penalty” assumes that the child penalty in annual labor earnings
is null.
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Table A.1: Reduced-form static difference-in-differences: robustness

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Earnings Net Weeks Net weeks PL weeks Employed Employed Part-time Promoted
earnings full-year post
Panel A: Baseline
Remotable x Post ~ 978.18%** 570.16%** 0.53%** 0.81%** 0. 71 -0.001 0.015%** -0.022%** 0.003***
(149.83) (107.54) (0.14) (0.16) (0.10) (0.002) (0.004) (0.004) (0.001)
Dep. var. mean 11395 -5006 25.6 -9.16 11.6 .86 .329 457 .00192
Observations 770,625 770,625 770,625 770,625 770,625 770,625 770,625 661,561 661,561

Panel B: Mothers in household

Remotable x Post  1122.75%%%  499.82%%%  (.60%** 0,575 L0.78% -0.000 0.019%%%  _0.026%*%*%  0.004***
(184.69) (131.62) (0.17) (0.20) (0.12) (0.003) (0.005) (0.005) (0.001)

Dep. var. mean 11752 5561 26.5 10 12.1 867 349 429 00197

Observations 405,843 405,843 405,843 405,843 405,843 405,843 405,843 350,483 350,483

Panel C: Multi-way clustered standard errors

Remotable x Post  978.18%%%  570.16%** 0.53%* 0.81 -0.71%F -0.001 0.015%%F  _0.022%%* 0.003

(217.29) (151.92) (0.18) (0.00) (0.09) (0.002) (0.004) (0.003) (0.000)
Dep. var. mean 11395 -5006 25.6 -9.16 11.6 .86 329 A57 00192
Observations 770,625 770,625 770,625 770,625 770,625 770,625 770,625 661,561 661,561

Notes. This table reports reduced-form coefficients from the estimation of equation (1) in a static specification, where event-time dummies are replaced by a
single post indicator equal to one for years after 2019. The reported coefficient is that on the interaction between remotability and the post indicator. Panel
A reports estimates for the baseline sample. Panel B reports estimates for the subsample of mothers living in households in which both parents are employed
at the time of childbirth. Panel C reports baseline estimates with standard errors clustered multi-way at the sector, location, and year levels. The outcomes,
measured with a one-year lead unless otherwise specified, are: annual earnings (column 1); annual earnings net of pre-childbirth earnings (column 2); total
full-time equivalent weeks worked (column 3); total full-time equivalent weeks net of pre-childbirth weeks (column 4); parental leave duration in weeks (column
5); an indicator for being employed (column 6); an indicator for being employed for at least 26 full-time equivalent weeks (column 7); an indicator for having
a part-time contract, conditional on employment (column 8); an indicator for holding a managerial position after childbirth (column 9) and before childbirth
(column 10); and an indicator for being promoted to a managerial position, from either blue- or white-collar jobs (column 11). Standard errors are reported in
parentheses. Significance levels: *p < 0.10, **p < 0.05, ***p < 0.01.



Figure A.1: The child penalty

Coefficients Relative to Event Time -1
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Short-Run Penalty = 0.497. Long-Run Penalty = 0.356

Notes. The graph displays event-time coefficients estimated from a regression of annual earnings on year-
to-childbirth dummies, calendar year dummies and individual fixed effects (Y;2, = 6; +>_ A1 of - 1[j =
t]+>2, 79 - 1ly = s] +vi,,), as a percentage of the counterfactual outcome in the absence of children (i.e.,
P = a]/E[Y?, | t]) for mothers and placebo non-mothers separately. Placebo non-mothers are identified
as in Casarico and Lattanzio (2023). The figure also reports a “child penalty,” defined as the percentage
by which women fall behind women without children after having children: P, = (& — &)/ E[Y;%, | t].
The short- and long-run child penalties correspond to event time 1 and 10, respectively. The coefficients
are estimated on a balanced sample of workers who had their first child between 1995 and 2009 with
age at childbirth between 20 and 45. The effects are estimated unconditional on employment status,
imputing zeros when the worker is not employed. Shaded areas represent 95% confidence intervals based
on standard errors clustered at the individual level.
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Figure A.2: Heterogeneous first-stage and reduced-form effects

(A) Age, first stage (B) Mother’s earnings, first stage  (C) Father’s earnings, first stage (D) Commuting, first stage
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Notes. The top row reports first-stage coefficients and their 95% confidence intervals from the estimation of equation (1) with remote work as the outcome. The
bottom row reports reduced-form coefficients and their 95% confidence intervals from the estimation of equation (1) for the change in earnings between the year
after and two years before childbirth, rescaled by mean earnings two years before childbirth. From left to right, columns report heterogeneity by mothers’ age,
mothers’ earnings quartile, fathers’ earnings quartile, and commuting status. Confidence intervals are based on standard errors clustered at the 4-digit sector
and local labor market level.



Figure A.3: First-stage dynamic estimates for fathers” WFH contracts

27 o Fathers, all :
4. Fathers, in households :
< Mothers, in households |
|
15- i } %
£ I
k5 |
O .
g |
3 I
o
(@] |
|
|
05 |
[
|-
|-
B
e
2016 2017 2018 2019 2020 2021 2022 2023

Childbirth Year

Notes. This figure plots first-stage coefficients and their 95% confidence intervals for fathers, based on
standard errors clustered at the 4-digit sector and local labor market level. The two lines report estimates
for the full sample of fathers and those in households where both parents are employed in the private
sector at the time of childbirth. Coefficients come from estimating equation (1), where the outcome is
the probability of holding a WFH contract.



Figure A.4: Sector-level correlation of fertility and remotability

(A) Share of mothers at 40 years old (B) Share of new mothers after COVID
81 Slope = 0.022 (0.038) 0147 Slope = 0.002* (0.001)
Mean Y = 0.686 Mean Y = 0.009
Mean X = 0.349° - ° Mean X = 0.349
=
g 757 8 0124
> 5 . °
S . ® kS ° °
® . ° P . -
4 74 e o . g - - °
2 ° e £ .01 . PP
] e * e o 1S -
£ —=-"s 2 o7
[ - °
53 ° g =" e
o ° ° 4 -7 . ° .
g 657 . ‘ o 008 s
0 T
. z .
6 006 °
L L
T T T T T T T T T T T T
0 2 4 6 8 1 0 2 4 6 8 1
Remotability Remotability

Notes. This figure reports binned scatter plots of the relationship between various measures of fertility
and remotability at the sector level. In panel A the variable on the vertical axis is the share of mothers
at the end of their fertile age for the cohorts 1974 to 1979 employed in the counterfactual exercise of
Section 8. In panel B, it is the share of new mothers in a sector after 2019. Each graph reports the slope
of the relationship alongside robust standard errors. Correlations are weighted by a sector’s employment.
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A A Framework of Child Penalty and Remote Work

A.1 Environment

A parent has a time endowment normalized to one. Childcare requirements depend on the
number of children k, with 77(k) > 0. Time is allocated between leisure, market work, and

childcare:
Gi=1—Ti(k) — (1 +71)h; — pi(k),

where 7; > 0 captures time costs of working (commuting, rigid schedules) and ¢;(k) captures
coordination burdens from combining work and childcare that are independent of hours worked.
Flexibility determines the effective magnitude of both costs. Writing 7(a) and ¢(-,a) with a
the degree of remotability, flexible arrangements satisfy 7(a’) < 7(a) and ¢(-,a’) < ¢(-,a) for
a’ > a. Coordination costs are supermodular: 9%¢(k, a)/0k da > 0.°

A.2 Mother-only Model

As a benchmark, consider a single mother choosing > 0 to maximize U = In(wh) + aIn¥,
a > 0, subject to
(=1-T(k)— ¢(k,a) — (14 7(a))h.

The optimal hours and earnings are

. 1-T(k) — ¢(k,a)
ke = A ta)

E(k,a) = wh*(k,a).

The child penalty is A(k,a) = E(0,a) — E(k,a).

Proposition 1 (Flexibility reduces the child penalty). If 7(a) and/or ¢(k,a) are relevant for

the mother’s labor decision, greater remotability increases E(k,a) and decreases A(k,a).

Proof. Immediate from h*(k,a) and the fact that 7 and ¢ decrease in a. O]

A.3 Heterogeneous effects across mothers
A.3.1 High- vs low-earnings mothers

Let the time wedge and coordination burden depend on the mother’s wage: 7(w,a) and
¢(k,w,a), with 7, < 0 and ¢, < 0 so that lower-earning mothers face more rigid jobs. The

percentage effect of flexibility on post-birth earnings is

OlmE(k,w,a)  7Tu(w,a) ba(k, w,a)
oa __1+7_(w7a)_1_T(k)_¢(k7w7a)

Since lower-earning mothers have larger 7 and ¢, the denominators are smaller. With similar

numerators across wage groups, both terms are larger in magnitude for low earners, implying

9This assumption is used only in the fertility result (Section A.5).
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larger proportional gains. This formalizes the idea that larger relative gains for lower-earning
mothers are consistent with job rigidity as a mechanism.

Larger or comparable absolute gains require stronger labor-supply responses to offset the
mechanical effect of lower wages on AFE(k, w) = w Ah(k,w). A natural mechanism is proximity

to discrete margins. Let mothers choose among
h e {0,hY hl},

corresponding to non-employment, part-time, and full-time work. If lower-earning mothers are
more likely to shift from full-time to part-time, or from part-time to non-employment, under
rigid arrangements, flexibility can prevent these transitions and generate larger absolute earnings

gains despite lower wages.

A.3.2 Younger vs older mothers

Let s denote career stage (lower s = younger). Future earnings depend on career accumulation:
Ei(s,a) = w(H(s) — d(a)), Ww'>0, W <0,

where §(a) captures career disruption with d, < 0. Total post-birth value is V(k,s,a) =
EO(ka S, Cl) + ﬁEl(S7 CL).

Proposition 2 (Age heterogeneity). Suppose (i) flexibility reduces current frictions more strongly
at earlier career stages: Tas > 0, ¢gs > 0; and (ii) flexibility mitigates career disruption: 6, < 0.

Then the marginal effect of flexibility is larger for younger mothers: % (%—Z) < 0.

Proof. The current earnings effect satisfies

Oy _ ) [t | Q:(on

da  1+a|l+T (1—}—7’)2]>0'

Under assumption (i), differentiating with respect to s gives % (%) < 0. The future earnings

effect satisfies

8E1 ’ 0 aEl 1"yt
9% _ses0, () - _orms, <0
da wWoa =5 ds < da “ @<
using w” < 0 and §, < 0. Summing both terms gives the result. O

A.4 Household Problem

A household consists of a mother (m) and a father (f). Under a unitary representation, spouses

jointly choose labor supply and childcare allocation to maximize

U=Inc+apnl, +aylnly, Qm, ap > 0,
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where ¢ = wp,hy, + wyhy is household consumption and leisure satisfies
fi =1- gﬁz(k) — ti - (1 + Ti)hi,

subject to the childcare feasibility constraint t,, + t; = T(k).!° Define the effective wage

w; = w; /(1 + 7). The first-order conditions for market hours are

C
Oy —

C—a, ie{mf), (A1)

and optimal childcare allocation requires, when both parents provide childcare,
— = (A.2)
equalizing the marginal utility cost of childcare across spouses.

Why the child penalty arises for mothers. Three mechanisms in the model can

generate a child penalty for mothers only, corresponding to the channels discussed in Section 2.

Comparative advantage. If w; > w,,, a marginal reallocation of childcare from mother to
father reduces household consumption by w; rather than w,,. The household therefore assigns

childcare to the mother at a corner (t; = 0).

Forced work interruptions. Even when effective wages are similar, some early childcare —
pregnancy recovery, breastfeeding, mandatory leave — cannot be reallocated across parents.
This generates a minimum disruption to mothers’ labor supply. If work continuity or full-time
premia matter, the household optimally avoids extending the disruption to fathers, producing

an asymmetric penalty.

Gender norms. Social norms favoring maternal specialization can be represented as a higher

disutility from fathers providing childcare, or as an implicit constraint on ¢;.

These mechanisms are observationally similar in the absence of variation in workplace flexi-
bility. The response to fathers’ flexibility — examined in the next paragraph — helps distinguish

them empirically.

Father flexibility and mothers’ earnings. Greater flexibility lowers fathers’ effective

time wedge and coordination burden, increasing their time slack for given h;.

Proposition 3 (Father flexibility improves mothers’ outcomes). If fathers’ effective time costs
are relevant, greater father flexibility reallocates childcare toward fathers, relaxes mothers’ time

constraint, and increases mothers’ hours and earnings.

0The key feature of this representation is that childcare must be allocated within the household and
spouses may face different opportunity costs of providing it. The qualitative predictions hold in a broad
class of collective household models.
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Proof. Fix hy = hy and let Yy = wshy. Define ty = 1 — ¢p(k) — (1 + 7¢)hy and &, =
1 —T(k) — ¢m(k). The household FOCs imply ¢, = a—’}“ﬁf, which gives

[0}

W (tf + ) — (1 + 7o) (0f + ) Yy

hy, = ,
m (I 4+ 7)wm(1 + af + am)
SO %h% = T (ﬁraf o) > 0. Since ¢ increases when 7y or ¢ fall, the result follows. O

Employer rigidity and a zero father child penalty. The proof fixes hs to isolate
the time-reallocation channel. In the unconstrained problem, the effect of father flexibility on
fathers’ own hours is ambiguous: lower 7y raises the effective wage (increasing hours), but lower
¢5 reduces the cost of father-provided childcare (potentially reducing hours). Employer-side
rigidities resolve this ambiguity.

Suppose fathers’ earnings include a full-time premium x > 0:

wfhf if hf < }_L,
ys(hy) = _ _
wfhf—|—li if hth.

If k is sufficiently large, the household never reduces fathers below h after childbirth, since
continuous adjustments along other margins (mothers’ hours, childcare reallocation, leisure)
dominate. Fathers’ hours therefore remain fixed and flexibility operates exclusively through
childcare reallocation. The coexistence of a null father penalty and positive father-flexibility
effects on mothers’ outcomes is thus consistent with a household-level time constraint interacting
with rigid labor contracts, and is difficult to reconcile with mechanisms operating exclusively

on the mother side.

A.5 Fertility

We embed the household problem in a simple intertemporal fertility choice. The household has
k children at the start of period 1 and chooses whether to have an additional child b € {0, 1},
entering period 2 with k+b children. Let V (k) denote the indirect utility from the within-period

household problem at parity k. The household maximizes
W (b k) = V(k) + B(V(k: 4 b))+ Bk +b) — Fk+ b))7
where B(+) is the utility benefit from children and F'(-) a fixed cost. It chooses b = 1 whenever
AW (k) = 5[V(k + 1)~ V(k)+Blk+1) — F(k + 1)} > 0. (A.3)

Proposition 4 (Flexibility raises fertility). Suppose V(k + 1) < V(k), so that higher parity
tightens the household time constraint. Greater workplace flexibility increases V(k + 1) — V (k)

and therefore raises the probability of an additional birth.

Proof. Since B(-) and F(-) do not depend on flexibility, the effect on AW (k) operates entirely
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through V(k 4+ 1) — V(k). Flexibility lowers effective time wedges and coordination burdens,
expanding the feasible set at both parities. Since the constraint binds more tightly at higher
parity, the relaxation raises V(k + 1) by more than V (k) — formally guaranteed by the super-
modularity of coordination costs in k£ and a. Hence AW (k) increases and the household is more
likely to choose b = 1. O

A positive fertility response among more-exposed households is therefore consistent with the
household-constraint interpretation: it implies that rigid workplace arrangements were raising
the expected cost of an additional child, distorting family choices beyond post-birth earnings
trajectories. This is especially informative at higher parity, where F'(+) is smaller and the decision
depends more directly on whether existing arrangements can absorb additional childcare needs

— making a fertility response less likely to reflect anticipatory career concerns
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B Diffusion of WFH in Italy and its determinants

WFH in Italy was rarely used before the pandemic. According to the Italian Labor Force Survey
(LFS), in 2019 only 1.5% of non-farm private sector employees worked from home at least one
day per week on average. The same figure spiked to 11.7% in 2021 to decline slightly to 8.5%
(Figure B.1). The pandemic indeed boosted WFH adoption whose diffusion persists. WFH rose
much more for women than for men (in 2024, a 6-time increase versus about 5). Our matched
administrative data, despite starting in 2020, mimic such trend: they record above 2 million
firm-worker pair records in 2020-2021 and about 1.8 million in 2024.

The adoption of WFH depends on several factors that vary between occupations due to the
task that can be performed remotely or on site (Basso et al., 2022; Dingel and Neiman, 2020).
Firms ex ante preparedness and performance during the pandemic (Basso et al., 2025), ICT
investments (Basso et al., 2025; Boeri et al., 2025) and managerial practices (Lamorgese et al.,
2024) have also been proven to be a determinant of WFH adoption. Personal conditions corre-
lated with labor supply decisions, including housing arrangement and household composition,
also determine whether a worker is willing to work from home (Burdett et al., 2024). To isolate
the demand component of WFH, we analyze two features that we will further exploit in our
empirical analysis.

Some tasks and occupations are more amenable to remote work because they do not require
in-person interactions with colleagues, suppliers, or customers. Using the measure of WFH
feasibility developed by Basso et al. (2022) for European labor markets, we compute sector-level
WEFH potential as the share of workers whose occupations can be performed remotely. Even
at a granular level, this measure exhibits substantial heterogeneity across sectors. Table B.1
compares sectoral WFH potential with actual use in 2024 based on LFS data. Construction and
retail display low potential, while professional and high-skill service sectors—such as information
and communication, finance, and scientific services—show much higher feasibility. Actual WFH
use is strongly correlated with sectoral potential.

A second determinant of WFH adoption, independent of workers’ labor supply decisions,
is infrastructure availability. Beyond firm-level ICT investment, effective remote work requires
high-speed broadband access. Using data from AGCOM, the national communications author-
ity, we measure broadband speed at the municipal level and aggregate it to commuting zones
(CZs) to capture connection quality at home and at the workplace. In 2019, broadband access
varied substantially across CZs: the 90th-to-10th percentile ratio of average speed was 10.3,
with a mean of 72.4 Mbps.
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Table B.1: WFH: potential and 2024 use by macrosector

(1) (2)
Potential WFH sh. 2024 WFH sh.

Agriculture .041 .009
Manufacturing (food, textiles, wood) 178 .028
Manufacturing (chemicals, pharma); water and energy 207 .063
Manufacturing (machinery, automotive, furniture) 235 .089
Construction A17 .021
Wholesale and retail trade .236 .036
Transportation; ICT services 419 214
Financial and professional services .546 187
Education and health (private) 140 .025
Arts and other services 128 .057

Notes. This table reports the WFH potential as of 2019 (Basso et al., 2022) and the actual use as of
2024 reported by the Italian Labour Force Survey.

Figure B.1: Trends in WFH according to the Italian Labor Force Survey
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Notes. The graph displays the trends in the share of non-farm private sector employees who report to
work from home at least one day in the reference week, according to the Italian Labor Force Survey.
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