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labor force participation decisions. We estimate the model using administra-
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1 Introduction

Fertility rates in high-income countries have declined to remarkably low levels,
currently around 1.6 in the United States, 1.5 in Germany, and 1.2 in Spain. This
trend has raised serious concerns about population aging and shrinking work-
forces (Jones, 2022). While many factors contribute to low fertility, increasing at-
tention is being paid to the difficulty of balancing work and family life, as well as
the role of family policies (Doepke et al., 2023).

In response, governments have adopted various family-friendly policies, includ-
ing flexible work arrangements, parental leave, and childcare subsidies. While the
effects of these measures on labor supply, gender wage gaps, and fertility have
been widely studied, the role of firms remains relatively underexplored. Yet firms
can play a crucial role in shaping the effectiveness of these policies. On the one
hand, such policies may increase labor costs and reduce the demand for mothers as
employees (Olivetti and Petrongolo, 2017). On the other hand, as men and women
enter the labor market with increasingly similar human capital levels, the way
women sort into occupations becomes a key driver of gender inequality (Goldin,
2014). Additionally, there is growing empirical evidence that women prioritize job
flexibility, such as having control over their working hours or shorter commutes
- see, among others, Petrongolo and Ronchi (2020), Le Barbanchon et al. (2021),
Wiswall and Zafar (2018), and firms play an important role in the gender wage
gap (Card et al., 2015; Sorkin, 2017). Finally, the effect of children on women’s ca-
reers, the so-called child penalties, has been extensively documented (Kleven et al.,
2024).

This paper develops and estimates a search and matching model to examine how
family-friendly policies impact fertility and labor market outcomes, explicitly con-
sidering firms’ decisions. The model economy is populated by male and female
workers and has five building blocks. First, firm dynamics (entry, exit, and produc-
tivity shocks for incumbent firms) lead to hiring, promotion, and firing of work-
ers. Second, workers experience employment and non-employment spells, build-
ing human capital while working. Third, jobs differ in how fast women accumu-
late human capital. In non-flexible jobs, women accumulate human capital more

slowly, especially when they have children. Fourth, labor markets have a dual



structure; jobs typically start as temporary (or fixed-term) positions with low fir-
ing costs and high separation rates, and firms decide whether to convert them into
permanent (or open-ended) positions, which have higher firing costs and lower
separation rates. Hence, there is a job ladder, and promotions are costly for firms.
Ultimately, women decide how many children to have and when to have them.
In equilibrium, the decisions made by workers and firms are consistent with their

expectations.

We estimate the model using administrative data on social security records from
Spain for the 2000-2006 period. Spain provides an ideal setting due to its combi-
nation of low fertility and a rigid labor market with limited turnover. Spain also
offers a unique natural experiment, which we exploit to discipline model parame-
ters. The 1999 Work and Family Reconciliation Act allows parents with a child up
to age 6 to request part-time work (which we refer to as workweek reduction). The
tirms are obliged to grant such requests and can’t fire workers as long as they are
on a workweek reduction. While this might not be costly for temporary contracts,
which have short durations, the regulation provides flexibility and job protection

for women with young children who work with permanent contracts.

The model does an excellent job of generating a life-cycle profile for the share of
women in temporary jobs, the gender wage gap, and the fertility rate observed in
the data. The model also captures well the share of women who choose a work-
week reduction. In the data, we characterize flexible (non-flexible) jobs as those
where men work less (more) than 50 hours per week, following Cortés and Pan
(2019), and match wage growth in both types of jobs. Finally, we estimate the ad-
verse effect of workweek reduction on the promotion of women. Consistent with
available empirical evidence that exploits this policy change, such as Fernandez-
Kranz and Rodriguez-Planas (2021), we find a negative effect and select model

parameters to replicate it.

We first focus on workweek reduction as a family-friendly policy, which provides
the possibility of working fewer hours with job protection to mothers. The policy
makes hiring and promoting women costly for firms. As a result, more women
leave the labor force, while only the most productive ones secure jobs, and those
who do secure jobs tend to have more children. However, while overall fertility

increases, the lifetime earnings of women decline. For welfare, the second effect
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dominates, and women are worse off with this policy. Crucially, this negative effect
hinges on firm behavior: if firms were constrained to act as if the policy didn’t exist,

women’s average welfare would rise significantly.

We then use the model as a quantitative lab to assess how different policies affect
female earnings, fertility, and welfare. These policies fall into three categories: (1)
those altering labor market fluidity, such as policies that reduce labor market du-
ality by making temporary contracts less attractive for firms; (2) family-oriented
measures, like maternity leave and reduced working hours; and (3) financial in-
centives, including child subsidies for mothers or subsidies for firms for hiring

and promoting women.

While the benchmark economy is estimated for the 2000-2006 period, despite var-
ious attempts at labor market reforms, the labor market duality in Spain has re-
mained remarkably persistent until very recently. The labor market reform of
2021, on the other hand, which shortened the duration of temporary contracts and
restricted their use, has been more successful. The share of temporary contracts
for the childbearing-age women declined from 33 to 13 percent between 2006 and
2025. As a result, one counterfactual policy we study captures the 2021 reform,
significantly reducing the duality.

We find a consistent trade-off across policies: policies that raise lifetime earnings
lower fertility, while those that boost fertility reduce lifetime earnings. Policies
that increase fertility reduce women’s employment by raising firms’ costs of hiring
them. They also make jobs more secure. These policies include shorter duration of
temporary contracts, child subsidies, higher firing costs for permanent contracts,
and parental leave programs that last longer or have a higher replacement rate.
With few but secure jobs, many women with lower skills stay out of the labor force
and, with poor employment prospects, choose to have more children. At the same
time, higher job security also increases fertility for those who are employed, who
tend to have higher skills. With fewer jobs, lifetime employment and earnings
of women decline significantly. The trade-off is rather sharp: policies that increase
fertility from its benchmark value of 1.67 to around 2 lower women’s lifetime earn-

ings by around 10 percent.

In contrast, policies such as eliminating the workweek reduction, extending the



duration of temporary contracts, or reducing the costs of firing temporary work-
ers increase female employment and lifetime earnings. These policies make labor
markets more fluid, making firms more willing to hire and promote women, but

motherhood becomes less appealing as a result.

Only one policy consistently improves both fertility and earnings: promotion sub-
sidies. In the model, firms hesitate to promote women due to the risk that they
might take workweek reductions or exit the labor force after having children. Since
fertility decisions are imperfectly predictable, this leads to inefficient under-promotion.
Promotion subsidies directly address this inefficiency.

How does the fertility—income trade-off affect women’s welfare? We find that both
types of policies—those that increase fertility while lowering earnings and those
that do the reverse—can raise welfare relative to the benchmark. The most effective
is a promotion subsidy targeted at non-flexible jobs. But other policies, such as
child subsidies or less duality (which boost fertility), and eliminating workweek

reductions (which raise earnings), also lead to welfare gains.

Related Literature. The analysis here builds on two strands of literature. First,
we contribute to the labor and macroeconomics literature on female labor force
participation, the gender wage gap, and fertility. Recent reviews include Green-
wood et al. (2017), Albanesi et al. (2023), and Doepke et al. (2023). Within this
literature, Caucutt et al. (2002) and Cruces (2024) highlight the role of returns to
experience in fertility timing, while Da Rocha and Fuster (2006) emphasize labor
market frictions. Occupational choices and the role of job flexibility have also been
studied: Erosa et al. (2022) show that a substantial fraction of the observed gen-
der wage gap is due to women’s occupational choices and labor supply decisions.
Adda et al. (2017) and Guner et al. (2024) build models with endogenous fertility
to study the role of job flexibility and occupational choices. The impact of child-
care costs has been analyzed by Attanasio et al. (2008), Bick (2016), and Guner
et al. (2020). Focusing on Spain, Guner et al. (2024) and Cruces and Rodriguez-
Roman (2025) examine how dual labor markets and childcare subsidies affect fer-
tility. However, none of these studies model firms” hiring, promotion, and firing



decisions, and how these decisions can react to policies.1

Second, we build on papers that use search-and-matching models, which assign
an explicit role to firms, to study the gender pay gap. Within this literature, Flabbi
and Moro (2012), Le Barbanchon et al. (2021), Morchio and Moser (2024), and Xiao
(2024) focus, as we do, on the role of amenities (job flexibility). Beyond the gender
pay gap, the current paper is also related to broader search-and-matching litera-
ture focusing on human capital accumulation, e.g., Lise et al. (2016) and Bagger
et al. (2014), on amenities, e.g., Dey and Flinn (2005), and on dual labor markets,
e.g., Bentolila et al. (2012). In a model without search frictions, but with imperfect
information and optimal contracts, Albanesi and Olivetti (2009) study how firms’
expectations about their male and female workers” home hours affect the gender
pay gap. This literature, however, has not studied how labor market frictions and
policy affect fertility decisions, which is our focus here. An exception is Erosa et al.
(2010), who study parental policies in a search-and-matching model with fertil-
ity decisions. In a recent work, Almar et al. (2025) also examine the interactions
between firms and women’s careers, focusing on firms’ promotion decisions in a

model of perfectly competitive labor markets.

The current analysis is also related to recent empirical studies that highlight the
cost of parental leave policies on firms. Ginja et al. (2023) find that these policies
can be costly for firms, while Corekcioglu et al. (2018) show that they can force
firms to shift to more flexible (part-time) employment to save costs. Finally, our
focus on firms is also shared by Hotz et al. (2018), who, using Swedish data, build
an index of workplace family friendliness and show that a more family-friendly

workplace implies higher wages and labor income for women.

2 Model

2.1 Demographics and Fertility

Consider an economy populated by equal numbers of women and men, indexed

by w and m. Time is discrete, and individuals potentially live forever, but in each

In the analysis here, social norms do not play a role. Kim et al. (2024) study how parents’
concerns for status externalities can lead to low fertility.



period, they face a constant probability p? of death. They discount the future at
rate g, so the effective discount factor is p = p(1 — p*).

Women differ in their human capital level, or abilities, a € A := {a,..,a;,.,a},
where a;,1 — a; = A for all i, and in the number of children they have, n € N =
[0,1,2,3,...]. All men have the same level of human capital (normalized to one) and
do not have children. Furthermore, as explained below, men and women search
for jobs in the same labor market and can be employed or non-employed. Both
women and men have linear preferences. Men only value consumption, while
women get utility from having children, equal to y.n when they are employed and

Yun when they are not.

Every period, women have the opportunity of having a new child with a probabil-
ity o(n), and conditional on this opportunity, they decide whether to have another
child. Having a newborn entails a one-time fixed cost, x,. Each period, children
in the household become teenagers and leave the house with probability p¢, and

upon this event, women become childless again.

2.2 Jobs and Human Capital Accumulation

Workers hold either temporary (fixed-term) or permanent contracts. Men always
start with permanent contracts, which last until termination. For women, a frac-
tion x, of vacancies are posted as permanent; the rest as temporary. Each period,
firms decide whether to convert a woman'’s temporary contract into a permanent
one—a promotion. If they choose not to, conversion or dismissal may still occur
with exogenous probability 7!, reflecting the limited duration of fixed-term con-

tracts.

Firms can terminate both temporary and permanent jobs. While ending a tempo-
rary job is costless, firing a permanent worker incurs a red-tape cost f,. Jobs can
also end exogenously: with probabilities ¢!, and 6}, for women, and &}, for men in
permanent jobs. Promoting a worker to a permanent position entails a cost, mak-
ing it an implicit investment. Firms may still promote high-human-capital women
due to search frictions, but may be less willing to do so if they expect productivity
to decline due to childbearing. This trade-off would arise in any job ladder model

with costly promotions.



Jobs can be flexible or non-flexible, indexed by j € {0,1}. When we map non-
flexible jobs into data, we assume that jobs requiring long working hours are non-
flexible. Non-flexible jobs, characterized by j = 0, result in lower human capital
accumulation, as women face greater challenges in balancing work and family re-

sponsibilities in these types of jobs.

Each woman enters the labor market with an initial level of human capital, ao,
drawn from a log-normal distribution, T, (a) = log\/ ( —%%, oca) . After the initial
draw, women'’s human capital changes endogenously during employment. We as-
sume employed women face a one-step jump forward in human capital with prob-
ability 7t¢,(j, n), which depends on the type of job and the number of children. The
function T, (a’|a, j, n), denoting the next period’s human capital, is parametrized

as follows:

, { a+ A, with probability 75,(j,n),

a, otherwise,

where jump magnitude is independent of current ability level a and equal to a fixed
predetermined value, A > 0. It is assumed that the jump probability is lower for
non-flexible jobs, i.e., 715, (0, 1) < 75,(1,n), Vn, and more so when a higher number
of children is in the households, i.e., 75, (0, n) < 75,(0,0).

2.3 Labor Market Frictions

The labor market is subject to search and matching frictions. To hire workers, firms
need to post vacancies, which costs x,. To find a job, workers need to search. The
search is random, and only the non-employed can search. Let u be the measure
of non-employed workers and v be the aggregate measure of job openings. The

number of new contacts between workers and firms each period is equal to

m(u,v) = nv/uv,

where 17 > 0 governs the matching efficiency. This function implies a job contact

rate for workers and a worker contact rate for firms equal to

%:m(u,v) _ Ve, and (Pv:m(u,v) _ Ve,

0 u




where 0 = v/u is the equilibrium labor market tightness.

Hence, men and women search in the same market and enter the same pool of non-
employed individuals. Let i (a,n) be the distribution of non-employed woman
workers with characteristics (a, 1) respectively and u¥ = [ [l (a, n)dadn be the
share of women who are non-employed. Similarly, let y;;, be the share of non-
employed men. If a firm gets in contact with a worker, the worker will be a woman
of type-(a, n) with probability 0.5u% % (a,n), and a man with probability 0.5u%.
Individuals who fail to form a match sustain themselves using a benefit, b,, and

by.

2.4 Production

Output is produced by worker-firm pairs. Once firms and workers get in contact,
they draw a productivity level z from A(z), which is uniform over the unit inter-
val, and decide whether to form a match. Each period, firms draw a new z from
A(z), with probability ¢.. For women workers, a worker-firm pair also draws the
flexibility of the job, with the share of type-j jobs given by x;. Given z, j, and the
worker’s characteristics, if there is a positive surplus, production takes place.

The output produced by a match between a firm and a man, y;,, is constant and
equal to an aggregate shifter A, i.e.,

ym:A.

Consider a woman with human capital 4 and n children matched with a type—j
firm with productivity z. This match produces

Yuw(z,a) = (1 — wy)Aza,

where the parameter w;, captures an exogenous gender gap. Finally, production
requires a fixed cost of operation, differing between temporary and permanent

contracts, and equal to k' and x”, respectively.



2.5 Wages

Wages are determined through a bargaining protocol a la Binmore et al. (1986) and
Hall and Milgrom (2008), where permanent breakdowns are not credible—firms
always resume talks. The only credible threat is temporary production loss from
the delayed agreement, so bargaining splits the marginal flow surplus.

Bargaining problem for men. Let 8 be the workers’ bargaining power. Then, the

bargaining problem of a firm with a man implies the sharing rule

BlA —wm] = (1 — B)[wm — bul,

which leads to the wage:

Bargaining problem for women. Consider the bargaining problem of a woman
with skill 4, and 7 children, matched under temporary contract with match pro-
ductivity z. The sharing rule is given by

Bl(1 — wg) Aza — wy,(z,a,m)] = (1= B)[wy(z,a,1) — (bw + (ye — 1u))].

The term by, + (7. — vu )1 denotes the flow value of non-employment, which sums
benefits by, and the net monetary utility of children, (. — vy, )n. This rule implies
the following wage schedule:

wy(z,,1) = (1= B)[bw + (yu — ve)n] + Bl(1 — wa) Aza],

and the wage for a woman with a permanent contract would be the same, i.e.,

why(z,a,n) = w!,(z,a,n). Notice that when n = 0, the wage schedule reduces

to:
wfu(z,a,O) =w!(z,a,0) = (1— B)bw + B(1 — wy)Aza,

which is very similar to the wage schedule for males above.
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2.6 Maternity Leave

Employed women are assumed to take maternity leave after childbearing. Mater-
nity leave ends stochastically with probability ¢ and provides women : fraction
of their contracted wage, i.e., wéu(z, a,n) = 1wy(z,a,n). During maternity leave,
women do not work and enjoy utility from children as if they are not working,

given by y,n. Their human capital stays intact.

2.7 Workweek Reduction

Women who are employed with a permanent contract and have children in the
household are also entitled to a workweek reduction (WWR, henceforth). Under
WWR, they work a reduced number of hours and are protected from being fired.
Compared to women who are working full time, women in WWR enjoy a higher
level of utility from children, given by <. + 7, where the second term is a utility
bonus from being on WWR. On the other hand, their production is reduced by an

amount 1 — w, € (0,1), i.e,,
yi(z,a) = (1 — wy)w,Aza.

Because they work a reduced number of hours, women under workweek reduction

receive a wage equal to
r B
wl,(z,a,n) = @,wy(z,a,n),

where @, € (0,1) is a parameter governing the wage penalty from working re-

duced hours.

Note that if w, < @, the reduction in production associated with having a worker
in WWR is higher than the reduction in her wage. This can capture additional
coordination costs associated with having a worker with reduced hours, which are
not reflected in lower wage payments. Finally, it is also assumed that women in
WWR accumulate human capital at a lower rate, e.g., for a worker in job j with
n children the probability of a human capital jump is given by @, 75, (j, n). The

production also requires a lower fixed cost of operation, given by w,x”.
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2.8 Decisions by Firms

In the model, firms choose whom to hire, fire, and promote, anticipating the im-
pact of these decisions on women'’s fertility and participation choices. Conversely,
women decide whether to work and have children, considering how these choices
affect their job prospects. In equilibrium, both sides” decisions align with their
expectations. In this section, we describe the decisions of firms and delegate the

decisions of workers to the Appendix.

Job value of having a woman worker under a temporary contract. We start by
describing the value of a worker-firm pair with a temporary contract, illustrated
in Figure 1. First, consider the value for the firm of being matched with a worker

without any children, ]ﬁjt(z, a,0,7), given by,

Z;t(z,a,O,j) = Yw(z,a) —wt w(z,a,0) — xt

+p(1—0(0)) Y T4 (z4d,0,j)T%(a'|a,j,0)
aeA

+00(0) Y (1-15(z,4,0,/))]5' (2,4,0,))T%(d|a, j,0)
aeA

+p0(0) Y 15 (2,d,0,)Ji (z,d',1,))T%(a']a,],0).
aeA

The first line shows firm profits: output minus wages and fixed operating costs. If
the worker has no fertility opportunity next period, the job’s value is J5' (z,4',0, j),
where 4’ is the next period’s human capital (second line). If a fertility opportu-
nity arises, the value depends on the worker’s decision, captured by the indicator
1% (z,4',0, ), which is taken as given by the firm. If the worker opts not to have
a child, the value remains as in the no-opportunity case (third line); if she chooses
to have a child, she enters maternity leave, with value ]_é’,t(z, a’,1,j) (fourth line).

Note that a’ depends on job flexibility, ;.

The job value of a woman worker with children for the firm, denoted by | Z;t (z,a,n,j),
is presented in the Appendix A. For women with children, there is an additional
contingency that captures the possibility of their children becoming teenagers.

Also, human capital accumulation depends on the number of children.
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We can now define the start-of-the-period value functions that summarize what
can happen to a firm that starts the next period with a particular worker. Let’s
start with Tfut (z,a,n,j), the continuation value of being matched under a temporary

contract with a woman who is not on maternity leave. It is given by
[t (z,a,m,7) = (1—6)(1 — 1% (z,a,1,7)) max{0,EJ%! (z,a,1,7)}.

If the match is not destroyed exogenously, which happens with probably &, and
the worker decides not to quit, captured by indicator function (1 — 12,;t(z, a,n,j))),
the firm decides whether to keep the worker. The quit decision is again defined
by the problem of a woman worker and taken as given by the firm. The value of

keeping the worker is given by

7eZ

EJ%!(z,a,n,j) = ' max {O, ) JoP (7, a, n,j)A(z’|z)}

+(1—m max{Z]wzan] Zz), Y Jit (2 a,n,j) (’|z)}

zeZ zZeZ

With probability 7!, the firm is forced to decide whether to promote the worker
or end the contract (the first line). Recall that firing a temporary contract does
not imply any cost for the firm. If the firm is not forced to convert the contract
to a permanent one (the second line), it can still choose to promote the worker if
the value of having the worker with a permanent contract dominates the value of

keeping her as a temporary worker.

The solution to the firm problem defines an indicator function for the firing of a
temporary worker, given by,

1 if EJ%(z,a,n,7)) <0
1];,’t(z, an,j) = Ji ( 7)) .
0 otherwise

It also defines an indicator function for promotions from temporary to permanent

13



Figure 1: The problem of a firm under a temporary contract

Children
c leave
P hou§ehold \
. / n'=0 Human capital Quit Job
(Z/ an,j ) shock,a’ decision separation
No
1—p° B No
Fertility N
decision,n’ 1.Firing Yes ]3\]1(5)1;1\(1:5
Decision at no cost
No
Kee
Maternity 0 workzr
1
l-e¢
Yes Ye o
Continue as Start as Contract
Temporary Permanent expires
Production Productivity Productivity Production
(24’ 1) shock,z’ shock,z’ (24 1)) ’

NOTES: This figure describes the sequence of actions of a firm matched with a woman in
a temporary contract.

contracts, defined as

Wnany < |1 Teez G an AR > Fuez J§ an DAET)
w 7%y 7 - 7
0 otherwise

Finally, it implies an indicator function for contract conversion, given by,

1 Yoez o' (2 a,m j)AEZ|z) >0

0 otherwise

1/ (z,0,m,) =

Given ]_f,;t(z, a,n,j), the continuation value of having a worker with a temporary

contract who is on maternity leave is given by

7l t 7l t

v (zan,j) =pl(1=0)Jg (za,nj) + ] (z.a,m, )],

where ¢ is the probability that the worker stays on parental leave.

14



Job value of a match with a woman under a permanent contract. Next, we turn
to the value of a worker-firm pair with a permanent contract, shown in Figure 2.
The problem looks similar to the one faced in a temporary contract. One difference
is that the firm has no promotion decision to make. The other difference is that
women with a permanent contract have the option of being in WWR.

The values of an active job under permanent contracts in occupation j and produc-
tivity z, filled by a woman with skill a and with either 0 or n > 0 children, denoted
by Joip (z,a,0,j) and Jab (z,a,n,j), are equal respectively to:

]Z}p(z,a,o,j) = Yu(z,a) —wz,(z a,0) —«P
+p(1=0(0)) Y Tl (z,d,0,j)T%(d'|a,j,0)

a'e A
+p0(0) Y, (1 -1 (z,a,0,/)Ju" (z,a',0,/)T5, (' |a, j,0)+
a'eA
+p0(0) Y 157 (z,d 0N (20,1, )T (2], ,0),
a'e A

and

]Z}p(z, a,n,j)=yuw(z,a) — wZ,(z, a,n) —«?

+p0° Y T (z,d,0,5)T%(d'|a, j,0)

aeA
+0o(1—p)1—0(n) Y Ji(za',n,j)Te(a|a, j,n)
aeA
+p(1=p)o(n) Y, (1- 1" (z,a',m, )i (z,a',m, )T, (a'|a, f, 1)
aeA
p(1—p%o(n) Y 157(z,4 )z, n+ 1, )T (' a, j,n).
a'eA

The value function for a worker without children under a permanent contract re-
sembles that of a childless worker under a temporary contract. For women with
children, however, there is an important difference between temporary and perma-
nent contracts, as those with a permanent contract have the option to work under

workweek reduction, captured by J;°(z, 4,7, j) term above.

We can again define different continuation values. The ]_i’,p (z,a,n,j) term is the

continuation value of being matched under a permanent contract with a woman
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on maternity leave, given by,

T (za,m,j) = pl(1 — )T (z,a,1,]) + 0% (2, 4,1, )]

The function ]_f(;p (z,a,0,) is the continuation value of a job under permanent con-
tract filled by a woman who is not on maternity leave and does not have the option

of taking a workweek reduction, which is equal to:
JoF (z,a,0,7) = (1 —65)(1 =14 (z,4,0,7)) max{—fp,E]Z;p(z, a,0,7)}

where 6}, is the exogenous probability of separation from a permanent contract, fp

is the firing cost of a permanent worker, paid by the firm, and
EJi"(z,0,0,j) = Y Jo'(2,a,0,j)A(Z|2).

zZeZ

The function J3;°(z,a,n,j) is the continuation value of a job under a permanent
contract, filled by a woman who has the option of choosing reduced work time,

equal to:

50 (z,a,m,) =(1— 64)(1 =127 (z,a,m, 1)) (1 = 1 (z,0,m, ) max{ — £, B (z, a1, )}
+(1-— (55,)(1 - IZ;p(z, a, n,j))li{,p(z, a, n,j)E];;p(z, a,n,j)

where

E]Z;p(z/a/n/]) = Z ]:l;p(zl/aln/])A(ZI|Z)’
ZeZ

where J;f (z,4,n,j) is the value of a job filled by a woman working reduced hours
under a permanent contract (defined in Appendix A). Note that the continuation
values for the firm depend on decisions by women, who might quit, indicted by
1%P (z,a,n,j), and if they continue to work, might decide to choose workweek re-
duction, indicated by 1,7 (z,a,n,7j).

A solution to this problem is an indicator function for the firing of a permanent
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Figure 2: The problem of a firm under a permanent contract

Children
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NOTES: This figure describes the sequence of actions of a firm matched with a woman in
a permanent contract.

contract job, defined as

1 if EJgf(za,n,j)) < —
15),’9(2/51/11/].) = ' ]w (Z ! n])) fp/

0 otherwise.

Job value of a match with a man. For men, all jobs are permanent, and their
human capital is normalized to 1 and is constant. Then, the job value of a match

with a man is equal to
Jon = Ym — W — &P + p(1 = 8p) [

Value of a vacant job. Finally, the value of creating a vacancy for a firm, denoted
by J°, is equal to

]v = —Kp + (PUE]v/
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with

EP = 05:(1—x) ¥ ¥ Y a1%'(z am, ) max{0, J% (2,0, 1, /) H¥ (a, ) A(2)

acAzeZ je{0, 1}

+ 05X ). Y Y. xW'(zan ) max{0, ] (z,a,n,j) Yy (a,n) A(2)

acAzeZ je{0,1}
+ 0.5u;'1}, max{0, ]},

where J¢, and J%'(z,a,n,]) are the values of filling a vacancy with a man and a
woman, while yj, and ul;, are the share of men and women who are non-employed
in the economy, which are endogenous objects that reflect workers decisions. A
solution to this problem is a hiring indicator into temporary and permanent jobs
for women, given by 1Zf (z,a,n,j)and 1Z§p (z,a,n,j),and a hiring indicator given by
1" . In Appendix A, we report values and policy functions for employed and non-
employed women and men, we define the equilibrium, and describe the numerical

algorithm used to solve the model.

3 Data

3.1 Spanish Social Security Records

The quantitative analysis uses data from the 2005-2015 Continuous Sample of
Working Lives with Fiscal Data (Muestra Continua de Vidas Laborales con Datos
Fiscales, MCVL). The MCVL is a 4% random sample of individuals registered with
the Spanish Social Security system in a given year. For each reference year, it tracks
individuals” social security histories back to their first job or 1980 for older cohorts.
Using multiple reference years expands the sample beyond 4% of the workforce.
Individuals appear in the data if they are employed or receiving unemployment
benefits. The unit of observation is a labor market spell—either a job with a spe-
cific contract or a period of unemployment—defined by start date, end date, and

employer identifier.

For each spell, we observe the basic demographic characteristics of the worker,
such as age and gender, as well as job-related features like contract type (tempo-

rary vs. permanent), industry, and occupational skill level. The data also reports an
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indicator for part-time vs. full-time contracts and a part-time coefficient that mea-
sures working hours as a fraction of full-time hours in the same firm. The MCVL
is matched with the Municipal Registry of Individuals (Padrén), which provides
basic demographic information for all individuals living in the household of the
MCVL reference person, including gender, education, and date of birth. Marital
status, number of children, and new births are inferred from the age and gender of

household members.?

All MCVL waves from 2005 to 2015 are used to construct a quarterly panel span-
ning from 1996 (or the worker’s first employment) to 2006. Data before 1996 is ex-
cluded due to unreliable classification of temporary and permanent contracts. As
detailed below, the sample ends in 2006 to capture the effects of a family-friendly
policy introduced in Spain in 1999. In each quarter, employed workers are as-
signed to a job (or contract), and we observe their quarterly and daily earnings,
with the latter calculated by dividing quarterly earnings by the number of days
worked. The construction of the quarterly panel and job assignment follows Guner
et al. (2024). Additional details are provided in Appendix B.

Table B.1 in Appendix B.4 reports descriptive statistics for key variables. The sam-
ple includes Spanish-born workers aged 25-44 with non-missing earnings and in-
dustry information, who are continuously employed within a quarter. Women
make up 42% of all individual-quarter observations. About 23% hold a college
degree, and 42% have a spouse in the household. On average, workers have 1.01
children aged 0-18, with 40% being childless. In terms of labor market outcomes,
89% of observations correspond to full-time jobs. Labor market duality is notable,
with over 30% of jobs being temporary. Workers have, on average, 8.6 years of
experience and 4.3 years of tenure in their current job.> The number of jobs in a
quarter is close to one as about 95% of workers in the sample hold a single job in a
given quarter. Finally, average daily earnings are around 60 euros, which amounts

to around 5,500 euros of quarterly earnings.

2 As a result, marriage implies living in the same household and includes also those cohabiting.

3Although the panel begins in 1996, the MCVL includes employment histories prior to that
year, allowing for the construction of experience and tenure variables.
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3.2 Flexible and non-flexible Jobs

For the quantitative analysis, non-flexible jobs are defined as those involving long
hours, which hinder women’s ability to balance household responsibilities. Fol-
lowing Cortes and Pan (2017), we define “overwork” as working more than 50
hours per week and classify industries as non-flexible if a high share of men ex-
ceeds this threshold. Using the 2010 American Community Survey (ACS), we cal-
culate the share of men working over 50 hours in each Standard Occupational Clas-
sification (SOC) occupation. Then, we aggregate these to the industry level using
occupational employment shares and map U.S. industry codes (NAICS) to Spain’s
CNAE-2009 codes to merge with the MCVL dataset.

Figure 3: Non-flexible jobs and women’s employment

Share of women employed

T T
15 20 25 30 35 40
Degree of inflexibility

NOTES: The figure reports women’s employment as a share
of total employment across sectors with different degrees of
inflexibility. The sample refers to native workers with non-
missing wages and sector information, aged 25-44, who
were continuously employed in the quarter of reference.
SOURCE: MCVL 2000-2006.

Figure 3 shows a strong negative relationship between job inflexibility—measured
by the share of men working over 50 hours—and female employment across Span-
ish industries. Each dot represents a 5-percentile bin by inflexibility. Women make
up over 50% of workers in flexible sectors like education, but under 20% in non-
flexible ones such as printing (see Appendix B). For the analysis, jobs are classified
as flexible if the industry’s share of men working over 50 hours per week is below
the median; 56% of observations fall into this category (Table B.1).
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Non-flexible jobs hinder women’s human capital accumulation, as reflected in
slower wage growth. Table 1 shows the change in daily wages between consecu-
tive quarters for women in flexible versus non-flexible jobs. Overall, women expe-
rience an average quarterly wage growth of 1.67%. However, those in non-flexible
jobs experience wage growth that is about 0.7 percentage points lower compared
to those in flexible jobs (column 1). Furthermore, the gap is more pronounced for
mothers: it is only 0.65 percentage points for women without children (column 2),
while it rises to 0.83 percentage points for those with one child and 1.15 percentage
points for those with two or more children, respectively (columns 3 and 4).

Table 1: Wage growth of women in non-flexible jobs

With children
All women Childless 1child >2 children
(1) (2 3) 4)

Non-flexiblejob  -0.0071%%*  -0.0065** -0.0083**  -0.0115**
(0.0012)  (0.002)  (0.003) (0.004)
Constant 0.0198**  0.0234** 0.0153**  0.0158***
(0.0006)  (0.001)  (0.002) (0.002)

N.Obs. 2073522 1194413 522677 352641
R-squared 0.12 0.13 0.13 0.11

NOTES: The sample refers to native women with non-missing wages and sector,
age 25-44 y.o0., continuously employed in the quarter of reference. The outcome vari-
able is the daily wage growth between two consecutive quarters. The independent
variable is a dummy taking the value 1 if a woman is employed in a non-flexible job
in the initial quarter. Standard errors are robust. For each column, estimates are ob-
tained controlling for individual FEs, year and quarter FEs, and dummies for age,
experience in the labor market, occupational skill groups, having a full-time job,
having multiple jobs, and having a spouse in the household. *** p<0.01, ** p<0.05,
* p<0.1. SOURCE: MCVL 2000-2006.

3.3 Family Reconciliation Act and Workweek Reduction

On November 5, 1999, the Spanish Congress passed the Law to Promote the Rec-
onciliation of Work and Family Life (Law 39/1999). This law granted parents with
children under age 6 the right to request a reduced workweek—between one-third
and one-half of full-time hours—without risk of dismissal. The key innovation was
the introduction of job protection in the period of workweek reduction (WWR). Be-
fore 1999, parents could reduce their hours but lacked protection from dismissal.
The age limit for eligible children was later raised to 8 in 2007 and 12 in 2012. After
the 2008 Great Recession, WWR participation increased sharply as many parents
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sought added job security. Our quantitative analysis focuses on data until 2006,
which corresponds to the initial phase of the policy.

Figure 4: Workweek Reduction Take-Up

(A) By gender (B) By contract type (women)

OECs |

female ‘ | """ FTCs

NOTES: This figure reports the share of workers in WWR over time, by gender (panel A)
and by contract type (Panel B). The vertical dashed line refers to the year Law 39/1999 was
approved. The sample refers to native individuals with non-missing wages and sector, age
25-44 y.o0., continuously employed in the quarter of reference. SOURCE: MCVL 1996-2006.

Figure 4 shows the share of workers using workweek reduction (WWR) by gen-
der (left) and contract type (right) before and after the 1999 Family Reconciliation
Act. WWR users are defined as full-time workers with children under 6 who re-
duce hours to between 1/2 and 2/3 of full-time. Between 2000 and 2006, women
on WWR averaged 63% of full-time hours, as a majority chose a 2/3 reduction in
hours and earned 76% of full-time wages. Males” WWR take-up remained near
zero, while the share of women using WWR rose from under 1% in 1996 to about
6% in 2006 (Panel A). Job protection provided under WWR primarily affects per-
manent (or open-ended) contracts, as protection for temporary (or fixed-term) con-
tracts is limited by their typically short duration. As a result, the entire increase in
the number of women in WWR during this period was driven by those employed

under permanent contracts (Panel B).

3.4 Workweek Reduction and Women “s Careers

How does the availability of reduced working hours provided by the 1999 policy

affect women’s careers? In this section, we highlight two facts that later help us to
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Figure 5: WWR take-up, by job flexibility

T
1996 1999 2002 2005

[----- Flexbiejobs  ——— Inflxibl jobs |

NOTES: This figure reports the share of women employed
with a permanent contract who are in WWR, separately
by job flexibility. The sample refers to native workers
with non-missing wages and sector information, aged 25-
44 years, who were continuously employed in the reference
quarter. Flexible (non-flexible) jobs refer to jobs in sectors
with a measure of inflexibility below (above) the median
value. SOURCE: MCVL 1996-2006.

discipline the quantitative analysis.

First, women in non-flexible jobs are more likely to take WWR, as the flexibility
offered by WWR is more valuable for them. Figure 5 reports the share of women
employed with permanent contracts who were in WWR over time, separately for
flexible and non-flexible jobs. By the end of our sample in 2006, the share of women
who were on WWR was about 6.6%. The share was much higher, about 10%, for
women who work in non-flexible jobs. As we have already indicated, the share of
women in WWR was much lower, only about 0.5% before the 1999 Reform, and

there was no significant difference in take-up by job flexibility.

Second, the 1999 Reform reduced the promotion of women from temporary to
permanent contracts. As shown in Figure 4A, women in permanent contracts are
more likely to be on WWR, which is costly for firms. As a result, firms reacted to

the policy by lowering promotions. To show this, we follow Fernandez-Kranz and
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Rodriguez-Planas (2021) and estimate the following empirical specification:
Yir = & + lepOSt-1999t x female; + ax Xy + pi + it + €it, (1)

where y;; is an indicator for contract conversion (from temporary to permanent)
between quarter t and t + 1, the variable post-1999, is a dummy taking value 1
for every period starting 2000 and 0 otherwise, female; is a gender dummy for
women, the terms y; and y; denote individual and time-fixed effects, in the form
of dummies for years and quarters, while Xj; is a vector of controls, including
dummies for age, experience in the labor market, occupational skill groups, having

a full-time job, having multiple jobs, and having a spouse in the household.

Table 2: Contract conversion

1) (2) 3) 4)
post-1999, x female; -0.0045"* -0.0122%% -0.0120%* -0.0141*
0.001)  (0.001)  (0.001)  (0.002)

N.Obs 2296771 1266785 1787809 983173
R-squared 0.18 0.21 0.20 0.23
Individual FE v v v v
Time FE v v v v
Controls v v
Within-firm v v

NOTES: The sample refers to native individuals with non-missing wages and sector,
age 25-44 y.o., continuously employed in the quarter of reference. Each regression
includes individual and time FEs. Controls include dummies for age, labor market
experience, 3-digit sectors, occupational skill groups, full-time employment, multiple
job holding, and having a spouse in the household. Standard errors are robust. ***
p<0.01, ** p<0.05, * p<0.1. SOURCE: MCVL 1996-2006.

Table 2 presents regression results for different specifications of equation (1). Columns
1 and 3 include all contract conversions in two consecutive quarters. Columns 2
and 4 restrict the focus on contract conversion within the same firm. The results
show that, relative to men, women experienced a significant decline in the likeli-
hood of being promoted from a fixed-term to an open-ended contract, following
the 1999 reform. Using the estimates from column (3), the quarterly promotion
rate for women is 1.2 percentage points lower in the post-reform period. This rep-
resents a substantial drop, considering that the average quarterly promotion rate

for women from temporary to permanent contracts was approximately 5.7% be-
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tween 2000 and 2006.

To summarize, the take-up of workweek reduction increased significantly follow-
ing the 1999 Family Reconciliation Act, and it did so almost entirely among women
with permanent contracts employed in non-flexible jobs. At the same time, the
likelihood of promotions from temporary to permanent contracts declined for women
relative to men. In the next section, we employ this empirical evidence to discipline

our quantitative model.

4 Benchmark Economy

The model is estimated using the Simulated Method of Moments, targeting data
from the Spanish economy for the 2000-2006 period. Each model period corre-
sponds to one month. A subset of parameters is set externally based on data or

literature, while the remaining are estimated to match selected moments.

Table C.1 in Appendix C reports the parameters calibrated outside the model. The
discount factor p implies an annual return of 4%. The survival probability ensures
that workers remain in the economy for an average of 20 years, corresponding to
ages 25 to 44. The monthly probability of a child becoming a teenager is set at
1.39%, so children remain in the household for about 6 years—the threshold for
parental eligibility under WWR. Workers” bargaining power is fixed at 0.5, as in
Pissaridees (2009). Net unemployment benefits for men and women are €122.68
and €107.88 per month, respectively, based on EU-SILC data. These values repre-
sent the monthly gross unemployment income for individuals aged 25-44.* The
wage penalty from WWR is derived from MCVL and corresponds to the observed
daily wage of women in WWR relative to the average full-time wage, about 76%.
Lastly, in accordance with Spanish legislation, we assume that women are entitled

to four months of paid maternity leave at 90% of their contracted wage.’

4EU Statistics on Income and Living Conditions (EU-SILC) provides harmonized cross-
sectional and longitudinal data on income, poverty, social exclusion, and living conditions across
EU countries. It allows us to estimate effective unemployment benefits, including those who re-
ceive no payments, unlike MCVL, which only includes recipients. The reported values are averages
for 2004-2012.

5 All female employees (and self-employed) with 180 days of contributions in the 7 years imme-
diately preceding the birth of the child or 360 days of contributions across the whole working life
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4.1 Moments

There are 32 parameters to be estimated. These include: women’s utility from chil-
dren across labor market states (employed, non-employed, WWR); firing costs for
permanent contracts; firm operating costs for employing temporary and perma-
nent workers; parameters governing women’s human capital accumulation; pro-
duction penalty from WWR; initial fertility status at model entry (age 25); fertility
opportunities by the number of existing children; and parameters related to labor
market flows—such as the efficiency of the matching function, vacancy posting

costs, and exogenous job destruction rates.

We estimate these parameters using 46 worker-level targets. The first set captures
life-cycle patterns in employment, the gender wage gap, and fertility. We report
them in Figure 6. Panel A shows that over 40% of women aged 25-29 have tempo-
rary contracts. This share declines gradually with age but remains above 20% at
40-44. Panel B shows that the gender wage gap, computed relative to the average
wage of employed men of age 25-44 y.o. in the economy, declines over women’s
life-cycle. It starts around 40%, narrows steadily as women accumulate human
capital, and nearly disappears by 40—44. The model replicates these trends well.
Panels C and D of Figure 6 illustrate fertility patterns over women’s life-cycle. At
25-29, nearly 80% of women are childless, a percentage that declines over time;
however, over 20% remain childless by 40—44. Completed fertility rises slowly,
reaching about 1.5 children by age 45, as most mothers have only one child.

Additional moments are listed in Table 3. The first group of moments covers male
labor market outcomes. In the data, around 29% of men between ages 25 and 44
are non-employed, and each quarter, about 11% of them find a job and move from
non-employment to employment. The quarterly log wages of men are around 7.6

(2000 euros).® The next group focuses on women: on average, 33% hold temporary

are eligible for paid maternity leave. Eligible women in 2006 were entitled to 100% of earnings up
to a ceiling of 3074 euros per month. This corresponds to a full-rate equivalent paid replacement of
90% (Source: OECD (2024)).

®As the MCVL does not provide information on individuals who are out of the labor, the non-
employment rate is calculated using the 2000-2004 Spanish Labor Force Survey (LFS), which consti-
tutes the Spanish part of Labor Force Statistics of the OECD. The LFS has a sample of about 60,000
households and provides detailed labor market information on all individuals older than 16 in each
household.
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contracts and about 60% work in flexible jobs. Among those with permanent con-
tracts, about 6% choose WWR (Figure 5). The WWR share is twice as high among

those in non-flexible jobs.

The model also captures key labor market transitions for women. Each quarter,
about 20% of women with temporary contracts become unemployed. The promo-
tion rate from temporary to permanent contracts is low, around 6%, but once in
a permanent job, women tend to remain employed with such contracts. We also
target the 10% quarterly transition rate from WWR to non-employment. Finally,
we match the effect of WWR on promotions: as Table 2 shows, WWR reduced
women’s promotion rates relative to men by over 1.2%. The model replicates this

difference-in-differences effect in simulated data.

The next set of moments captures wage levels and growth. Women start at wages
about 40% below males” average, but those who stay employed see quarterly wage
growth of 1.6%, and the wage gap closes (Panel B in Figure 6). Wage growth is
lower for women in non-flexible jobs (j = 0), especially for those with children

(Table 1). The model replicates these wage dynamics.

The final set of moments describes fertility distributions at ages 25 and 45. The
model matches the share of childless women at age 25 (about 75%) and age 45
(about 20%). By 45, around 30% of women have one child, and another 30% have
two.

4.2 Estimated Parameters

Table 4 reports the estimated parameters. While no exact mapping exists between
parameters and moments, some moments play a relatively more important role
in identifying some parameters. The aggregate shifter, A, is chosen to match
the average quarterly (log) wage of employed men, while exogenous job sepa-
ration for men, é,, and the aggregate matching efficiency, 77, map into the non-
employment rate of men and their quarterly non-employment to employment

transition rate.

The exogenous gender wage penalty, wy, is identified using the average quarterly

(log) wage of employed women. We estimate w,, = 0.163, meaning that approx-
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Figure 6: Model vs Data
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NOTES: This figure displays selected targeted life-cycle moments: the share of women
employed with temporary contracts (panel A), the gender wage gap (panel B), completed
fertility for working women (panel C), and the share of childless working women (panel
D). The black lines refer to data. The red lines refer to model counterparts.

imately one-half of the observed gender wage gap is attributed to an exogenous
factor outside the model. The production penalty associated with WWR, wy, is es-
timated at 0.557, implying that women in WWR produce 55.7% of the output of a
full-time worker. This penalty exceeds the wage reduction of 24% tied to WWR,
which helps match the observed 1.2 percentage points decline in quarterly con-
version rate from temporary to permanent contract after the introduction of the

Family Reconciliation Act (column 3, Table 2).

Human capital parameters are identified from earnings dynamics. The parameter
n, governs the distribution of human capital at labor market entry and is cho-
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Table 3: Model vs Data

Moment Data Model Moment Data  Model
Men Women
Non-employment rate 0.2872  0.2872 Earnings
Non-employ. to employ., quarterly rate 0.1095 0.1095 Avg. wage (log), quarterly 7.3809 7.3099
Avg. wage (log), quarterly 7.6030 7.6030 Quarterly wage at 25 y.o., relative to average -0.2719 -0.2922
Avg. wage growth, quarterly 0.0164 0.0160
Women Avg. wage growth flexible job, quarterly 0.0198 0.0189
Labor market Wage growth penalty, average (j = 0) -0.0071 -0.0070
Emp. in temporary 0.3300 0.3313 Wage growth penalty, childless (j = 0,7 = 0) -0.0065 -0.0062
Emp. in flexible jobs 0.6083 0.5834 Wage growth penalty, 1 child (j = 0,n = 1) -0.0083 -0.0083
Emp. in WWR, within perm. 0.0660 0.0622 Wage growth penalty, > 2 children (j = 0,n > 2) -0.0115 -0.0113
Emp. in WWR and flexible, within perm. 0.0442 0.0464
Emp. in WWR and non-flexible, within perm. 0.0918 0.0848 Fertility
Childless women at 25 y.o. 0.8327  0.7892
Transition rates, quarterly Women with 1 child at 25 y.o. 0.1387  0.1900
Temp. to Non-employ. 0.2010 0.1915 Women with 2 children at 25 y.o. 0.0235 0.0185
Temp. to Perm. 0.0573  0.0696 Women with 3 children at 25 y.o. 0.0039  0.0023
Perm. to Non-employ. 0.0845 0.0884 Childless women at 45 y.o. 0.2164 0.2222
Perm. to Perm. 0.9116 0.9053 Women with 1 child at 45 y.o. 0.2755  0.3121
WWR to Non-employ. 0.1061 0.1004 Women with 2 children at 45 y.o. 0.3526  0.2606
Decline in promotion rates with WWR -0.012  -0.012 Women with 3 children at 45 y.o. 0.1233  0.1388

NOTES: This table reports selected targeted moments and their model counterparts.

sen to match average quarterly earnings at age 25, relative to the overall average
for women. Differences in earnings growth by job type and parental status are
captured through job- and child-specific probabilities of human capital accumu-
lation. For women in flexible jobs, the probability of a human capital jump is es-
timated at 775,(j = 1) = 11.4%. In non-flexible jobs, the probabilities are lower:
76,(j = 0,n = 0) = 6.7% for childless women, 7t,(j = 0,n = 1) = 5.1% for moth-
ers with one child, and 75,(j = 0,n >= 2) = 2.6% for mothers with two or more
children.

Per-period operating costs are estimated at approximately €216 for temporary jobs
and €600 for permanent ones. The higher cost for permanent jobs helps match the
low observed quarterly promotion rate of about 6%. We also estimate a substantial
firing cost exceeding €20,000. Because permanent positions are more expensive,
tirms tend to promote women with higher human capital. Once promoted, these
jobs offer greater stability; the exogenous separation rate is higher for permanent
than temporary contracts. When a new worker and a firm match, around 55% of
matches have a flexible job. However, flexible jobs account for nearly 60% of total
employment, as women are more likely to reject non-flexible jobs due to lower
wage growth. Roughly 42% of all matches have a temporary contract, closely
aligning with the share of women aged 25-29 in temporary contracts (Panel A,

Figure 6). This share declines with age, as women who remain in the workforce



Table 4: Estimated parameters

Parameter Description Value Parameter Description Value
Aggregate Labor market

A Aggregate shifter 3606.2 Xj=1 Share of flexible jobs posted 0.5528

Om Exogenous separation, men 0.0365 Xp Share of perm. jobs posted 0.5809

n Matching efficiency 0.0907 I Forced conversion, temp. to perm. 0.0183

o, Exogenous separation, temp., women 0.0445

Wage/production penalties (55, Exogenous separation, perm., women 0.0234

W Gender wage penalty 0.1633 O Exogenous separation, WWR, women  0.0282
wy WWR production penalty 0.5568

Preferences

Human capital Yu Value of children if unemployed (euros) 811.87

g Initial dist. human capital (HC) 0.6588 Ye Value of children if employed (euros) 187.89

e (j=1) HC jump, flexible jobs 0.1137 Yr Extra value of children, WWR (euros) 406.57
,(j =0,n=0) HCjump, non-flexible job & childless 0.0671

6, (j =0,n=1) HC jump, non-flexible job with 1 child 0.0511 Fertility

6,(j = 0,n > 2) HC jump, non-flexible job with > 2 children 0.0256 ®(n=0) Childless women at 25 y.o. 0.8327

©(n=1) Women with 1 child at 25 y.o. 0.1387

Productivity and costs ©(n=2) Women with 2 children at 25 y.o. 0.0235

¢- Productivity persistency 05818  ©(n=3) Women with 3 children at 25 y.o. 0.0039

Kt Cost of operating, temp. (euros) 216.24 o(n=0) Fertility opportunity, childless 0.0140

¥ Cost of operating, perm. (euros) 599.96 o(n=1) Fertility opportunity, 1 child 0.0163

Ko Cost of posting vacancy (euros) 1419.5 o(n=2) Fertility opportunity, 2 children 0.0082

cf Firing costs, perm. (euros) 22065 o(n=3) Fertility opportunity, 3 children 0.0008

Kn Fixed cost of newborns (euros) 33114

NOTES: This table reports the list of parameters estimated using SMM, their description, and estimates.

and build human capital become more selective, avoiding temporary jobs that lack
stability and WWR benefits. In the model, firms either convert temporary contracts
to permanent or terminate them after an average of 4.5 years, closely reflecting reg-

ulations at the time, which capped temporary contracts at 4 years.

The final set of parameters relates to fertility decisions. Mothers derive over four
times more utility from children when not employed. A non-working mother re-
ceives a monthly utility of approximately 7, = 812 euros, compared to 7. = 188
euros for a working mother. WWR provides an additional utility gain of about
vr = 406 euros, making it an appealing option despite the lower wages associated
with WWR. The distribution of women by number of children at age 25, O(n), is
calibrated to match observed parities at age 25 in the data. A childless woman has
a 1.4% monthly probability of a fertility opportunity. This probability increases
slightly for women with one child and then declines significantly thereafter. These
values allow the model to match fertility patterns over the life cycle (Panels C and
D in Figure 6). Finally, we estimate a one-time cost of having a child at around
33,000 euros.
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4.3 Workweek Reductions as a Family-Friendly Policy

The calibration strategy exploits the decline in promotions associated with the in-
troduction of WWR policies. In the data, the 1999 Law to Promote the Reconcilia-
tion of Work and Family, which introduced job protection for women who choose
to work reduced hours, resulted in a significant decline in promotions from tem-
porary to permanent contracts (Table 2). To replicate the effect of this policy in the
model, we compare the benchmark economy with a counterfactual world that al-
lows firms to dismiss women in WWR at a cost equal to the estimated firing costs

for permanent contracts, f,.

Table 5 compares selected labor market and fertility outcomes of women in a coun-
terfactual scenario without WWR, i.e., the pre-1999 reform economy (column 1),
against the benchmark economy (column 2). In the absence of WWR, the quar-
terly promotion rate is 1.2% higher, which was a targeted outcome. The introduc-
tion of WWR not only reduces promotion from temporary to permanent contracts
but also decreases firms” willingness to hire women in the first place. The quar-
terly transition rate from non-employment to employment falls by about 2% with
WWR, while the probability of moving from employment to non-employment in-
creases. Due to lower hiring, higher separation, and fewer promotions, overall fe-
male employment declines. In the benchmark economy, about 51% of women are
employed, compared to over 55% in the no-WWR scenario.” The share of women
in permanent positions is also lower with WWR.

In the benchmark economy with WWR, longer non-employment spells lead to
slower wage growth for women over their life cycle. Between ages 25 and 44,
wage growth is 6% lower, and lifetime earnings decline by about 7%. However, the
policy boosts fertility by offering women greater flexibility: completed fertility at
age 44 rises from 1.63 to 1.66 children. This increase occurs among both employed
and non-employed women. However, women on temporary contracts experience
lower fertility, as they are now more likely to delay childbirth in hopes of securing
a permanent contract with WWR benefits. Thus, the policy creates a trade-off be-

tween higher fertility and lower lifetime earnings. What are the implications of this

’This result mimics the findings of Fernandez-Kranz and Rodriguez-Planas (2021), who docu-
ment a similar increase in female non-employment (about 4 to 8 percentage points) following the
introduction of WWR policies.
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Table 5: The Effect of Workweek Reductions on Women

Benchmark
Counterfactual Benchmark (post-1999 &
(pre-1999) (post-1999)  Change no firms) Change
@) @ B)=@-1) (©) G)=4)-(1)

Cost of dismissal during WWR (euros) 22064.83 Not allowed - Not allowed -
Labor Market Outcomes

Emp. rate, of labor force 0.5537 0.5099 -4.37 p.p 0.5475 -0.62 p.p.

Emp. in OEC, of employment 0.7121 0.6687 -434p.p 0.7074 -0.47 p.p.

Emp. in flexible, of employment 0.5768 0.5834 +0.66 p.p. 0.5768 +0.00 p.p.

Labor Market Flows (quarterly)

Non-Emp. to Emp. 0.1725 0.1546 -1.79 p.p. 0.1695 -0.30 p.p.

Promotion, temp. to perm. 0.0816 0.0696 -1.20 p.p. 0.0818 +0.02 p.p.

Emp. to Non-Emp. 0.1152 0.1225 +0.73 p.p. 0.1167 +0.15 p.p.

Labor Earnings
Avg. earnings, quarterly 1 1.0022 +0.22 % 0.9888 -1.12%
Avg. earnings growth, b/w 25 and 44 y.o. 0.4845 0.4223 -6.22 p.p. 0.4536 -3.09 p.p.
Fertility Outcomes

Completed fertility, age 44 y.o. 1.6292 1.6654 +2.22% 1.7976 +10.34%

Yearly prob. of extra child 0.0828 0.0847 +0.19p.p 0.0916 +0.87 p.p.
(non-employed) 0.0711 0.0750 +0.40 p.p. 0.0735 +0.24 p.p.
(employed) 0.0925 0.0942 +0.17 p.p. 0.1067 +1.42 p.p.
(with temporary contracts) 0.0444 0.0420 -024p.p 0.0492 +0.48 p.p.
(with permanent contracts) 0.1125 0.1208 +0.83 p.p. 0.1312 +1.87 p.p.

Aggregate Outcomes
Lifetime earnings 1 0.9273 -7.27% 0.9738 -2.62%
Welfare 1 0.9711 -2.89% 1.0223 +2.23%

NOTES: This table reports selected labor market and fertility outcomes of women for i) a counterfactual economy without job protection
during workweek reduction (column 1); ii) the baseline economy (column 2); and iii) a counterfactual economy with job protection during
workweek reduction as in column (2) and firm policy functions kept fixed to those obtained in column (1). Columns (3) and (5) report
changes between counterfactual economies.

trade-off for women’s welfare? In our simulations, the negative effects of lifetime
earnings dominate, and women’s welfare declines by about 3% with this policy.
Interestingly, while the reform implies a trade-off between fertility and labor force
participation, in the benchmark economy women who are employed have a higher
probability of having a child next period. This is consistent with recent policy re-
liance on the relation between labor force participation and fertility, presented by
Doepke et al. (2023).

Do firms matter for these outcomes? To answer this question, we compare the
pre-1999 economy (column 1) with a version of the benchmark economy where we
keep the firm’s policy functions fixed at their pre-1999 values (column 4). Hence,

in this economy, relative to the pre-1999 one, women change their decisions while
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Table 6: Policy Scenarios

N. Policy Description

1 Baseline Benchmark economy (Section 4)

Labor market duality / fluidity

2 Shorter length of temp. contracts Average duration for temporary contracts of 1 year
3 Longer length of temp. contracts Average duration for temporary contracts of 8 year
4 Lower firing costs of perm. contracts 10% lower firing costs for permanent contracts
5  Higher firing costs of perm. contracts 10% higher firing costs for permanent contracts
6  Lower duality (the 2021 reform) Average duration for temporary contracts of 1 year
and lower share of temporary contracts at initiation
Parental leave and flexible arrangements
7 Longer maternity leave A l-year maternity leave
8  Higher maternity replacement 100% effective replacement rate during maternity leave
9 NoWWR No job protection under the workweek reduction (Section 4.3)
Monetary subsidies
10 Child subsidy A lump-sum cash transfer of 50 euros per month to women upon childbirth
11 Hiring subsidy Firm subsidy upon hiring a woman equal to the cost of posting a vacancy
12 Promotion subsidy Firm subsidy upon promoting a woman equal to the cost of posting a vacancy
13 Targeted promotion subsidy Firm subsidy upon promoting a woman, targeted to flexible jobs

NOTES: This table lists and describes alternative counterfactual policy scenarios.

firms do not react to the introduction of work-work reduction. Without firms re-
acting, a significantly larger share of women would use WWR: 10.92% of those
with permanent contracts—nearly double the rate in the benchmark economy. The
female employment rate would fall only slightly, by 0.62 percentage points, and
the share of women in permanent contracts would decline by just 0.47 percentage
points. Consequently, life-cycle wage growth (ages 25-44) and lifetime earnings
would decline by only 3.09% and 2.62%, respectively. Fertility, however, would rise
more sharply than in the benchmark: completed fertility at age 44 would increase
to 1.80 (compared to 1.66), and the annual probability of having another child
would rise for all women. Overall, women’s welfare would improve by 2.23%. In
contrast, when firms react by reducing promotions and female employment, the
positive effects of WWR on fertility are significantly weakened, ultimately leading

to lower welfare for women.

5 Family-Friendly Policies

In this section, we assess the impact of various alternative policy scenarios on labor
market outcomes and fertility. We focus on three main categories of policies, as
listed in Table 6.
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The first category of policies addresses labor market duality. We examine the fol-
lowing scenario: a) Varying Duration of Temporary Contracts: Economies with differ-
ent maximum durations for temporary contracts. While the benchmark features
an average duration of 4.5 years, we examine cases where the limit is shortened to
1 year (reducing duality) or extended to 8 years (increasing duality). All other
parameters remain unchanged. b) Adjusted Firing Costs of Permanent Contracts:
Economies in which firing costs for permanent contracts are either 10% lower or
10% higher than in the benchmark. These scenarios are designed to narrow or
widen the gap between temporary and permanent contracts, holding all other pa-
rameters constant. c) Lower Duality- the 2021 Reform: Finally, we consider a counter-
factual that captures the 2021 labor market reform in Spain, which lowered duality
significantly. We make temporary contracts last only one year. We also reduce the
share of contracts that can start as temporary from 41.9% in the benchmark econ-
omy to 27.1%, so that the overall share of temporary contracts declines to 12.4%,

the value observed in 2025 for childbearing-wage employed women.®

The second category of policy experiments focuses on parental leave and flexible
work arrangements for mothers: a) Longer Maternity Leave: Extending paid mater-
nity leave from 4 months to 1 year while keeping all other features of the bench-
mark economy unchanged, including the 90% earnings replacement rate. b) More
Generous Maternity Leave Earnings Replacement: Increasing the earnings effective re-
placement rate during maternity leave from 90% to 100%, with no other changes to
the model. c¢) No WWR: Removing job protection under the workweek reduction

(WWR) policy, which we analyzed in detail in Section 4.3

The final category includes monetary subsidies: a) Child Subsidies: Mothers receive
a lump-sum cash transfer of 50 euros per month.” b) Hiring Subsidies: Firms receive
a subsidy equal to the cost of posting a vacancy whenever they hire a woman,
effectively reimbursing the hiring cost. c) Promotion Subsidies: Firms are subsidized
for promoting women from temporary to permanent contracts, where the subsidy

is equal to the cost of posting a vacancy. All subsidies are financed through lump-

80n the 2024 Reform, see IMF (2024).

In Spain, since 2003, working mothers with a child less than three years old receive 100 euros
per month as a refundable tax credit (Ghazala and Gonzalez, 2010). We assume this and other
transfers are part of the estimated cost of having a child. Hence, the policy we introduce should be
interpreted as complementary to any existing policies.
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sum taxes on workers.!? We also consider a targeted promotion subsidy, which
only applies to promotions in flexible jobs. The level of subsidy in this case is

chosen so that the total cost equals that of untargeted promotion subsidies.

5.1 Policy Trade-Off: Fertility vs. Lifetime Earnings

How do these policies affect fertility, employment, and earnings? Figure 7 shows
changes in women’s discounted lifetime earnings and completed fertility (the av-
erage number of children at age 44), where the vertical and horizontal dashed lines

represent the benchmark values.

The results reveal a clear trade-off, as shown in Figure 7: policies that raise lifetime
earnings lower fertility, while those that boost fertility reduce lifetime earnings.
For example, the lower duality policy increases fertility significantly—from 1.67 to
2.12—but reduces lifetime earnings by about 12%. At the other end, eliminating
the workweek reduction policy (analyzed in detail in Section 4.3) raises women’s
lifetime earnings by 7.84%, but slightly lowers fertility from 1.67 to 1.63. The re-
maining policies fall between these two extremes. Notably, the only policies that

increase both fertility and lifetime earnings are promotion subsidies.

5.2 Understanding the Trade-off: Role of Job Security

Policies that increase fertility but lower lifetime earnings have two key features.
First, they reduce women’s employment by raising firms’ costs of hiring them.
Consider an economy with lower duality. As shown in Panel A of Figure 8, in this
counterfactual, fertility exceeds 2, but women’s employment is about 10 percent-
age points lower than in the benchmark. In the benchmark, firing costs are zero for
temporary contracts and relatively high for permanent ones. The temporary con-
tracts are much less prevalent in this contractual. This discourages firms from hir-
ing women, especially those with lower human capital, and eliminates the low-cost
entry path of women through temporary contracts. Additionally, a higher share of
women have access to WWR. The WWR take-up rate (over total employment) in-

creases by 1 p.p. —from 4.16% to 5.27% (Panel D in Figure 8). The increase in

10Child, hiring, and promotion subsidies cost 0.32%, 0.35%, and 0.06% of total output in these
counterfactuals.
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Figure 7: Women'’s lifetime earnings vs fertility
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value in the baseline economy) against completed fertility of women
at 44 y.o. for different policy scenarios. The black dashed line is a
fitted polynomial.

non-employment raises fertility. With fewer job prospects, non-employed women
have more incentives to have children. Condition on non-employment, women are

now about 3.4 percentage points more likely to have a child, as shown in Figure
9.

Second, with policies that increase fertility, employed women enjoy greater job
stability. With lower duality, job turnover falls by about 7 percentage points, since
tirms are less likely to fire and women are less likely to quit (Panel C in Figure 8).
When more women are employed with permanent contracts and firing is harder,
tirms become more selective, employing women with higher human capital. As a
result of this selection, employed women earn more on average, as shown in Panel
B in Figure 8. Higher job stability encourages fertility among employed women.
The probability that an employed woman has a birth is higher in the lower duality
economy compared to the benchmark in Figure 9.!1

De Paola et al. (2021) find that lower job security following a 2015 reform in Italy resulted in
lower fertility for women working in affected firms.
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Figure 8: Policy trade-off
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NOTES: Panel (A) shows women’s employment rate (expressed in p.p. deviation of the
value in the baseline economy) against completed fertility at 44 y.o. for different policy
scenarios. Panel (B) scatters women’s daily wage (expressed as % of the value in the
baseline economy) against completed fertility at 44 years old for different policy scenar-
ios. Panel (C) shows women’s turnover rate (in %) against completed fertility at 44 years
old for different policy scenarios. Panel (D) shows completed fertility at 44 y.o. against
the share of employed women in WWR (in % of total employment) for different policy
scenarios.

Other policies that increase fertility in Figure 7 also include child subsidies, shorter
duration of temporary contracts, higher firing costs for permanent contracts, and
parental leave programs that last longer or have a higher replacement rate. All of
these policies make hiring more costly for firms. The effect can be direct, such
as in the case of higher firing costs for permanent contracts or more generous
parental leave programs, or indirect, such as in child subsidies. Hence, these poli-

cies reduce labor market fluidity, resulting in fewer but more secure jobs. Those
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Figure 9: Probability of extra child
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different counterfactual scenarios. Scenarios are ranked based on the probability for all
women.

employed tend to enjoy higher wages. The increase is about 6.33% in the lower-
duality economy and close to 7% when temporary contracts last shorter (policy 3).
Lower employment and lower job turnover increase fertility. With child subsidies,
for example, the employment of women declines by 4 percentage points, resulting
in 7 percentage points lower lifetime earnings. Yet, the fertility of both employed
and non-employed women increases significantly (Figure 9), and the completed
fertility is 2.05 children.

In contrast, policies that make hiring women less costly result in higher employ-
ment and higher job turnover (more fluid labor markets). These policies include
eliminating the WWR policy (analyzed in Section 4.3), extending the duration of
temporary contracts, and reducing the firing costs for permanent contracts. For

example, if temporary contracts last 8 years instead of 4.5 years, as they do in the
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benchmark, the employment rate of women increases by 2 percentage points, but
job turnover rises slightly (policy 4 in Figure 8). The average earnings decline as

more women enter the labor force in these experiments.

What about hiring and promotion subsidies? A hiring subsidy, which pays a firm
the cost of posting a vacancy when they hire a woman, results in higher lifetime
earnings for women but has a negligible effect on fertility. On the other hand,
promotion subsidies emerge as policies that increase both fertility and the average
lifetime earnings of women. With a promotion subsidy targeted to all jobs (policy
12 in figures), women’s employment and lifetime earnings increase by approxi-
mately 1.9 percentage points and 3.3%, and the total fertility rate rises from 1.67 to
1.74. In the model, firms are not willing to promote women, as they expect they
might have children and take a WWR or quit. Of course, some women do this,
and some do not, but firms can’t predict the fertility behavior of women perfectly.

Promotion subsidies address this inefficiency directly.

What is the difference between targeted and non-targeted promotion subsidies?
Targeted subsidies—limited to flexible jobs—lead to greater increases in women'’s
lifetime earnings (Figure 7) by encouraging employment in jobs that do not pe-
nalize human capital accumulation. However, their impact on fertility is mod-
est, as women in flexible jobs tend to have more children already. In contrast,
non-targeted subsidies, which also apply to non-flexible jobs where childbearing
is costlier, lead to higher overall fertility.

5.3 Welfare

How does the fertility—income trade-off affect women’s welfare? Figure 10 ranks
policies by their welfare impact on women. The most effective policy is a promo-
tion subsidy targeted at women in flexible jobs, which increases women'’s lifetime
earnings and fertility rates. An untargeted promotion subsidy also benefits women
significantly. Eliminating WWR, which increases women’s discounted earnings
but reduces completed fertility, also generates significant welfare gains. Other
high-ranking policies, such as a low-duality economy or child subsidies, raise fer-
tility significantly but result in lower lifetime earnings. Figure 11 shows that wel-

fare gains are possible both from modest fertility declines paired with income gains
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Figure 10: Welfare gains and losses
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and from large fertility increases, with lower earnings increases.

In contrast, policies that raise hiring costs but do not increase enough fertility—like
shorter temporary contracts (policy 3) or higher firing costs for permanent jobs
(policy 6)—reduce women’s welfare. Hiring subsidies (policy 11) also result in
welfare losses, as their fiscal cost outweighs the benefits.

What about men’s welfare? Figure 10 shows that most policies that benefit women
also benefit men, except those targeting women directly—like child subsidies or
generous parental leave—which men help fund but don’t benefit from. Policies
that improve women’s employability, such as hiring subsidies or promotion incen-
tives, also benefit men, as firms cannot target unemployed workers by gender. An
exception is the low-duality economy: women benefit from higher fertility, while

men gain from firms’ stronger incentives to hire them due to the higher cost of
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Figure 11: Women's welfare and fertility
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hiring women.

6 Conclusion

Firms play a central role in understanding the effects of family-friendly policies on
fertility and women’s labor market outcomes. By modeling a search-and-matching
framework with endogenous fertility and human capital accumulation, we demon-
strate how firms’ hiring, promotion, and firing decisions shape the incentives faced
by women. Policies that improve job security—such as access to reduced work
hours or longer-duration contracts—can increase fertility, but they often reduce
women’s employment and lifetime earnings, as firms become more reluctant to

hire and promote women. Conversely, policies that increase labor market fluidity
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tend to raise women'’s earnings and employment but discourage fertility. These

trade-offs are not captured in models that do not model firms.

Among the wide range of policies we analyze, promotion subsidies stand out as
uniquely effective. By reducing the cost to firms of promoting women to perma-
nent contracts, these subsidies mitigate the adverse effects of fertility-related un-
certainty and increase both female employment and fertility. Other policies, such
as child subsidies or eliminating workweek reductions, can also improve welfare,

but typically favor either earnings or fertility, not both.
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A Model Appendix

A.1 Decisions by Firms

Job value of a match with a woman with children under temporary contract.
The value of a job filled by a woman with 7 children working under a temporary

contract, |5 (z,a,n, ), is equal to

“Hz,a,n,j) = yu(z,a) — W (z,a,n) — '

+00° ) T (z,d,0,)T5,(d'|a, j,0)

acA
+ (1 —p°)( ) Y. T (zd ,n, j)Te(a'|a,j,n)
aecA
+o(1—po(n) Y (=1 (z,d',n,1))]5 (2,4, n, )T5,(a|a, j,n)
adeA
+o(1—p)o(n) Y 18 (z,d 0, )]l (z,a',n+1,1)T%(d |a, j,n),
acA

where in the second line with probability p°, the children leave the home, and the

worker starts the next period without children.

Job value of a match with a woman under permanent contract working reduced
hours. The value of a job filled by a woman working reduced hours under a

permanent contract, JuF (z,a,n,j),is equal to:

]Z;p(z, a,n,j)=y,(z,an)—w,(z,an)—«

+00° Y T (z,d,0,))T5,(a'|a, },0)

aeA
+p(1—p)( ) Y. Tz n, )T, (d'|a, j,n)
aeA
+o(1—po(n) Y, (1—13"(z,d,n,))J (z,a',n,j)T5(d|a, j,n)
aeA
+o(1 n) Y 1 (z,d n]]w (z,a',n, )T (d |a,j,n).
aecA

where, again, in the second line with probability p°, the children leave the home,
and the worker starts the next period without children.
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A.2 Decisions by Female Workers

Value of being employed with a temporary contract. Consider a woman with
skill 2 and no children (n = 0), matched to a job in occupation j and productivity

z. The value of being employed under a temporary contract is given by

V&l(z,a,0,j) = w,(z,a,0)
+ po(0) Z max{ V% (z,4',0,j), Vit(z,d, 1,7) — xku}T5,(d’|a,],0)
adeA
+p(1-0(0)) ¥ Vit (z,d,0,))T% (1, ],0),
aeH
where the first term is her current wage, and the next two lines indicate what can
happen in the future. Next period, with probability ¢(0), she has the opportunity
to have a child and compares the values of having 0 or 1 child next period, which
is captured by the max operator. If she decides to have a child, she needs to pay the
one-time cost, x,, and start the next period in maternity leave with a start-of-the-
period value function Vi (z,a',n, j). If she does not have this fertility opportunity
or decides not to have birth, then she starts her life as someone who is employed at
the start of the next period with a temporary job, with an associated value function
given by V5 (z,4’,0,). In both cases, she starts the next period with a human
capital level &/, given by I',(a'|a, j,0).
Consider now the case of a woman with n > 0 children, employed in a temporary

contract. Her problem is given by

VEl(z,a,n,7) = wt,(z,a,n) + ven
+p00° Y Vet (z,d',0,/)T%,(d'|a,],0)

aeA
+p(1—p)1—c(n) Y, Vil(za',n,j)I(a'la,j,n)
aeA
+o(1—p)o(n) Y max{V (z,a’,n,j), Vi (z,a',n+1,j) — ku}T%(a'|a, j, n).

adeA

There are two differences between this value function and the previous one. First,
a working woman with children enjoys the extra utility of . from having a child.

Second, with probability p¢, her children can leave the house, and she can become
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childless. This is captured in the second line.

Next, we define the start-of-the-period value functions. Vf,’t(z, a,n,j) is the contin-

uation value of being employed under a temporary contract, given by,

Vi (z,a,m, ) = 18, + (1= 0,)15 (z,0,m, )] Vi (a,m)
+(1-8)(1 - lj;’t(z, a,n,j)) max{EV% (z,a,n,j), Via,n)}.
If her job is destroyed, which happens with probability &, or if she is fired, indi-
cated by her firm’s decision lj;t(z, a,n,j), then the worker will be non-employed
next period and enjoy V% (a, n). Otherwise, she keeps her job but can choose to quit,
which is captured with the max operator in the second line. If she decides to keep
her job, several things can happen. These are represented by the EVY!(z,a,1, )

term,

BV (z,a,m,j) = 715 (z,a,m,5) Y, VP (2 a,m, )A(2'|2)

7ZeZ
+ 7' (1 =15 (z,a,1,§)) Vig(a,n)
+ (1= (zan)) Y Vi (2 an)AE )
ez
+(1-1)A -1 (zan)) Y Ve, a,nj)AE 2).

zZ'eZ

With probability 7!, the firm is forced to convert her temporary contract to a per-
manent one or fire her. The indicator function 13;*(.2, a,n,j) represents the conver-
sion decision of her firm. If her contract becomes permanent, she enjoys Vi, (z/,a, 1, j).
Otherwise, she becomes non-employed. If the firm is not forced to make a conver-
sion decision, it can still choose to promote her to a permanent job, indicated by
1f¢,’t(z, a,n,j). Whenever she stays employed as a temporary or permanent worker,

there is a new draw of math productivity, given by A(Z/|z).

Note that the value of starting the next period with a temporary contact in a given
tirm depends on what firms will decide about firings, conversions and promotions,
captured by the indicators functions 1l (z,a,n,), 15 (z,a,n,]) and 15 (z,a,n, ]).
Hence, women take firms’” decisions as given and decide on their actions. These

indicators will result from firms” optimal decisions, which will, in turn, take the
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optimal decisions of women as given.

The start-of-the-period value of being on maternity leave for a woman in a tempo-

rary contract is given by

Vi (za,n, ) = wi(z,a,n) + yun + p[(1 — Q) Vg (z,a,m, /) + Vi (z, 0,1, )],
where the first term captures her current utility. She receives a wage w!,(z,a,1)
and enjoys having children at home captured by <, term. In the next period, with
probability o, her maternity leave continues. Otherwise, she starts the next period

as someone with a temporary job at hand.

These value functions define two indicator functions for women employed in a
temporary contract. First, women decide to have a new baby whenever its value

is higher, i.e.,

. ' 1 if Vi(zan+1,)) >V (zan)) +x,
1y (za,n,j) =
0 otherwise.

Second, women have the option to quit their jobs if their value of being non-
employed is higher, i.e.,

y , 1 if Vi(a,n) >EVY(z,a,n,j),
1y (z,a,n,j) =
0 otherwise.

Value of being employed with a permanent contract. Next, we turn to the prob-
lem of a woman employed with a permanent contract. The problem looks similar
to the one faced by a woman with a temporary contract. One difference is that
the firm has no promotion decision. The other difference is that a woman with a

permanent contract has the option of being in WWR.

The values of being employed under permanent contracts in occupation j and pro-
ductivity z for women with skill 4 and either 0 or n > 0 children, denoted by
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V;f,’p(z, a,0,7) and VP (z,a,n,j), are equal to:
Vit (z,a,0,7) = wh(z,a, O)
+o(1-0¢ Z (z,d',0,)T¢,(a’|a,j,0)

aeA
+ o0 (0 Z max{V," (z,d,0,}), Vi,’p(z,a’, 1,7) — x,}T%,(d’|a, ], 0),
aeA

and

sz;p(z,a, nj) = ng(z, a,n) + yen

+p0° Y, Vo' (z,d,0,))T5,(d'|a, ,0)

a'cA
+p(1=p)1—0o(n)) ), Vi(za, nj)(a'a,j,n)
a'eA
+p(1—po(n) Y max{Vy°(z,d',n,j), V. P (z,a n+1,7) — 10} T (' |a, j,n).
a'e A

There are, again, several state-of-the-period values that characterize what happens
next period, and the associated decisions on births, 1.7 (z,h,n,j), WWR take-up
1% (z,h,n,}), and quits 137 (z, 1,1, j).

The value of being on maternity leave for a woman in a permanent contract is

given by

Vil (z,0,n,]) = why(z,0,n) + un + pl(1 = Q) Vi’ (z,0,m,)) + 0V (20,1, )]

When a woman with children is not on maternity leave, she has the option of

choosing to work full-time or with reduced hours. This choice is determined

by
szj,o (Z/ an, ]) - maX{V;J,p(Z/ a, nlj)/ Vﬁ)’r(z’ a, Tl,j)}-

The value of starting the next period with a permanent contract and working full-
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time is determined by

Vil (z,a,m,7) = [6h + (1 — V1P (z,a, n,j)Va(a,n)l
+(1- b)) (1~ 14 (z,0,n,)) max{EVi (z,a,n, ), Vii(a,n)},
where, again, a woman can lose her job as a result of exogenous job destruction
or firing (the first line), and if that does not happen, she can decide to quit (the

second line). The expected value operator in the second line captures uncertainty

with respect to z, i.e,,

EViP(z,a,n,j) = Y Vi (Z,a,n,j)A(Z|z).

ZeZ

On the other hand, if a woman starts the next period in WWR, she can’t be fired.
Hence, as long as she has a child at home and her job is not destroyed, she can

be in WWR if she prefers to do so. Therefore, the function V;;'(z,a,n, ) is given
by

Vi (z,a,1n,7) = 63, Vi (a,n) + (1 — 6y,) max{EVy" (z,a,n,j), Vy(a,n)}
where

BV (z,a,n,j) = Y Vi'(Z,a,n,j)A(Z |z).
Z'eZ

and

Vi (z,a,n,]) =wg,(z,a,1,7) + (Ve + 7 )n
+00° Y VP (z,a,0,)T% (' |a, j,n)

aeA
+o(1=p) (A —0o(n) Y Vi'(zd, n, j)T5(d |a,j,n)
adeA
+o(1=p)o(n) Y, max{Vg(z,a',n,j), Vg (z,a,n+1,j)}15(a'|a, j,n).

aeA

In the last equation, a woman in WWR receives w},(z,4,1,j) as wage and enjoys

Ye + vr)n from having children. Note that if her children become teenagers, which
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happens with a probability p, she will start the next period with a permanent
contract. Otherwise, she decides whether to stay in WWR or go back to full-time
work, which is captured by V;;°(z,a,n, )

The solutions to these problems define a birth indicator for women employed in a
permanent contract without and with children, i.e.,

1 if % (za1,)) > Vil (z,4,0,))

0 otherwise

1,7 (z,a,0,j) = {

and

. ‘Z/P . 7¢,0 .
1 if V) (z,an+1,j) >V, (z,a,n,
147 (2, h,m, ) { ot P Vi)

0 otherwise

They also define an indicator function for WWR take-up for women with children,
given by,

1 if VY (z,a,n,j) > Vit (z,a,n,))

0 otherwise

1 (z,a,m,j) = {

and, finally, an indicator function for quitting from a permanent contract without
and with WWR, given by

1 if Vy(a,n) > EV{Z’p(z, a,n,j)

0 otherwise

1Z}p(z, an,j) = {

and
1 if Vy(a,n) >EVY (z,a,n,j)

1% (z,a,n,j) = {

0 otherwise

Value of being non-employed. The value of being non-employed for a woman
with skill 2 and either 0 or n children, denoted by V}(a,0) and V%(a, n) respec-
tively, are equal to:

Vi(a,0) = by + p(1 — 0(0))Vi(a,n)
+ po(0) max{Vj(a,0), Vi(a,1) — xn}],
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and

Vo (a,n) = by + yun + pp°Vy (a,0)
+p(1=p) (1 =0 (n))Vy(a,n)
+0(1 = p)o(n) max{Vy(a,n), Vi (a,n+1) —xn}],

where V}!(a,n) is the continuation value of non-employment for a women with n

kids,given by,

V2 (a,n) = Vit(a, n)+
pl—x) ¥ Y 1 (z,0,m,j) max{0, Vi (z a,m,1) — Vii(a, m) A () +

z€Z je{0,1}
h/ ; ’
puxp Y. Y, xila (z.a,n,)) max{0, Vi (z,a,m,1) — Vis(a,n) }A(2).
z€Z je{0,1}

In the last expression, ¢, is the job-finding rate for workers. Upon matching a
firm, the firm-worker pair draws a productivity z from A(z). With probability x;,
the job has flexibility j, and with probability yx, it is with a permanent contract. The
functions IZ,'t (z,a,n,j) and 1Z;p (z,a,n,j) indicate whether the match is acceptance
to the firm. In each case, the worker decides whether to accept the job, represented

by the max operators.

A solution to these problems is a birth indicator for women who are non-employed,

13" (a,n), defined as follows:

1 if V¥%a,n+1)>V¥ia,n)+x«
W(M){ Ha,n+1) > Vi(a,n) 45,

0 otherwise,

and two indicators for job acceptance, one for temporary contract, IZ,’t(z, a,n,j),

and one for permanent contracts, 1?(,’ F (z,a,n,j), defined by

1 if V&(z,a,n,i)—Vian) >0
14 (z,a,n,j) = {  { )= Vilam) 2

0 otherwise,
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and

wp . 1 if ViP(z,a,n,j)— Vi(an) >0.
1w (Z/ a/ 7’1,]) -
0 otherwise.

A.3 Decisions by Male Workers

The value of employment for a man in occupation j € J is equal to

W + Pom Vi

Vi (j) = wm + 0 [0m Vi + (1 = 6m) Vi ()] = T— (1= oy Vj

while the value of non-employment for men is equal to

Vin = bm+p0 | (L= ¢u) Vi + ¢u _ijaX{O, V(DY ()| =
j€

b + ppu Lje 7 max{0, Vi (1) Y ()
1- P(l - ‘Pu)

bm p(Pu O VE
T=p(l—gu) 1= p(1— gy "0V}

A solution to this problem is an indicator function for job acceptance

1 if V5>0

0 otherwise

A4 Equilibrium

A stationary recursive competitive equilibrium for this economy is a set of value
functions for men and women, a set of value functions for active and vacant jobs,
policy functions for hiring into a temporary contract, promotion into a perma-
nent contract, and separation from temporary and permanent contracts, policy
tunctions for fertility decision, quit from temporary and permanent contracts and
reduced work-time decisions, wage schedules for men and women under tem-
porary and full-time permanent contracts, and women with children under re-

duced time-work arrangement, job finding probabilities, measures of aggregate
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non-employment and aggregate vacancies, and the distribution of non-employed

women across states, such that:

A5

optimality 1: the policy functions for hiring into a temporary contract, promo-
tion into a permanent contract, and separation from temporary and perma-

nent contracts are the solution to the firms’ value functions;

optimality 2: the policy functions for fertility decisions, quits from temporary
and permanent contracts, and reduced work-time decisions are determined

are the solution to the workers’ value functions;

free entry: jobs are created until the value of posting vacancy is equal to its

cost;

bargaining: wages are determined as the solution of the Binmore et al. (2006)
type of bargaining problem;

consistency: distributions of workers replicate themselves over time through

the policy functions and flows across states.

Solution Algorithm

To solve the model, we implement the following algorithm.

1.

Use the solution to the bargaining problem to determine the wage for men
Wy, the wage schedules for women under temporary contracts w!,(z,a,n, ),
for women under permanent contracts full-time contracts wf,,(z, a,n,j), and
for women with kids under a permanent contract with a reduced working

schedule, w!,(z,a,n,j)

. Make or update the guess for labor market tightness, 0

. Use the definition of matching functions and the guess for the for labor mar-

ket tightness to compute the job contact probability for firms

o =

Si=
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and for unemployed workers, i.e.
Pu = Po0.

4. Use ¢, and the wage solutions to jointly solve the problem of unemployed
workers, the problem of employed workers, and the problem of active jobs.

Store value functions and policy functions.

5. Use the policy functions to simulate a large panel of individuals and con-

struct the distribution of non-employed women across individual states, ¥ (a, n),

and the measure of unemployed men and women, y};, and .

6. Use ¢, the distribution of unemployed individuals, the value function for
temporary job and the policy function for hiring to construct the value of a

vacant job.
7. Update guesses:

¢ Use the free entry condition for firms to update 6. If the value of entry

is larger than zero, increase 6, decrease it otherwise.

8. Go back to point (2) until convergence.

B Data Appendix

Our main data source is the 2005-2010 Muestra Continua de Vidas Laborales con
Datos Fiscales (MCVL), a 4% random sample of individuals registered with the
Spanish Social Security in a given year. The MCVL excludes public sector employ-
ees covered by a separate social assistance system (MUFACE). Individuals appear
in the MCVL if they are employed or receive unemployment benefits during the
reference year. The data provide retrospective labor market histories up to 1980 or
the individual’s first job.

The unit of observation is a labor market spell—either a job (with contract type,
industry, occupation, sector, hours, etc.) or an unemployment spell. Each includes
start and end dates, firm identifier, and earnings. Additional individual character-

istics (e.g., age and gender) are drawn from Social Security records. The MCVL is
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matched with municipal registries for education, nationality, and household com-
position, allowing us to infer marital and parental status based on cohabiting indi-
viduals. We identify a woman as married if a male household member is within -2
to +10 years of her age, and as a mother if children aged 0-16 are present. Women
in households with multiple potential spouses or mothers are excluded.

We construct a quarterly panel of women’s employment histories using labor mar-
ket spells. Since contract type is key to our analysis and only reliably observed
after 1996, we restrict job spells to 1996-2006. We define the main job in each quar-
ter as follows: if a worker holds multiple jobs, we select the one with the highest
quarterly earnings, or if tied, the one with the job that has the highest yearly earn-

ings in the current year, or—if still tied—the oldest job.

B.1 Main Variables in MCVL

Daily Wages. The MCVL contains social security contributions at the establish-
ment level. Recorded contributions could be top- or bottom-coded. For each indi-
vidual, we calculate censored daily wages by dividing CPI2015-adjusted quarterly
earnings on the main job in the quarter by the number of days worked in that quar-
ter. Finally, we trim 0.5% of outliers from the bottom and the top. We also drop
observations if a person worked less than 10 days in a quarter or if her part-time
coefficient is very small (less than 10% of full-time equivalent hours). Finally, we
assign missing values to the earnings of those who are unemployed, unless they
report otherwise.!? After that we follow the procedure of top- and bottom-coding

adjustment, described in section B.2.

Full-time Dummy. For each individual, we observe her contract type. We build
a dummy variable of a full-time contract by looking at the name of the contract.
Full-time dummy is equal to 1 if contract typeis 1, 8, 11, 20, 28, 30, 31, 35, 36, 37, 40,
41, 42,43, 44, 45, 46, 47, 48, 49, 50, 53, 54, 55, 56, 57, 58, 60, 61, 62, 66, 67, 68, 69, 70,
71,72,75,77,78,79, 80, 82, 85, 86, 87, 88, 91, 92, 96, 97, 100, 101, 109, 130, 131, 139,
141, 150, 151, 152, 153, 154, 155, 156, 157, 189, 401, 402, 403, 408, 410, 418, 420, 421,
430, 431, 441, 450, 451, 457. Full-time dummy is equal to zero if the contract type is

12In MCVL there is a variable (“part-time coefficient”) that characterizes what fraction of full-
time hours individuals work. This helps us to calculate full-time equivalent earnings.
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3,4,6,18,23,24,25,26,27,34, 38, 63, 64, 65, 73, 76, 81, 83, 84, 89, 93, 94, 95, 98, 102,
181, 182, 183, 184, 185, 186, 200, 209, 230, 231, 239, 241, 250, 251, 252, 253, 254, 255,
256, 257, 289, 300, 309, 330, 350, 351, 352, 353, 354, 355, 356, 357, 500, 501, 502, 503,
508, 510, 518, 520, 530, 531, 540, 541, 550, 551, 552, 557. Those contracts, that we
cannot pin down whether they are part-time or full-time (contract types 5, 9, 14,
15, 16, 17,22, 29, 32, 33,59) or we are not able to pin down their type at all (contract
types 0, 7, 10, 12, 13, 19, 39, 51, 52, 74, 331, 389, 452, 990), we treat as a missing
variable. Contract type 90 is also treated as a missing variable because it does not
imply a working relationship, since it corresponds to receivers of unemployment

benefits.

Workweek Reduction. By the Law 39/1999 all wage and salary workers with
children under 6 years old could take a workweek reduction of one-third to one-
half of their usual full-time schedule. The child’s maximum age was raised to 8 in
2007 and to 12 in 2012. The minimum workweek reduction was lowered to one-
eighth in 2007. We create a dummy for workweek reduction. It is equal to zero if
a worker has a full-time contract and his/her youngest child is below 6 until 2007,
and his part-time coefficient is either equal to 0 (corresponds to 100% full-time
work), or is between 875 and 999. The dummy takes value one if a worker has a

full-time contract, but his part-time coefficient is below 875 and above 500.

Newborns. Dummy variable equal to one in the quarter of birth of a new house-

hold member. Otherwise, it is equal to zero.

Promotion / Contract conversion. We consider two consecutive periods. If a per-
son is in a temporary contract in period t and stays with a temporary contract in
period t+1, this dummy is equal to zero. If a temporary contract in period t con-
verts into a permanent contract for period t+1, the dummy is equal to 1.

Industry. The sector of economic activity is provided in MCVL, and it corresponds
to the year when MCVL information is extracted. To update this information
for other years, we use different MCVL waves. For the years 2005 to 2008, only
CNAE93 is available; in MCVL 2009, only CNAEQ9 is provided (with no infor-
mation on CNAE93). Starting from MCVL 2010, both classifications are recorded,
but CNAE93 reflects the value from 2009. We use MCVL 2010 and later to cre-
ate a crosswalk between 2 classifications: CNAE93 and CNAEQ09, and to ensure
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consistency across years, we input CNAEQ9 for establishments in years before
2010. In the paper, we use the latter classification. If there is no data available
for cross-referencing CNAE93 and CNAEQ9 for the same firm, but either CNAE93
or CNAEQ9 is available for the firm for at least one year, we use the classification
crosswalk provided by INE.

College. We create a dummy that is equal to 1 if an individual finishes tertiary
education (corresponds to the educational code bigger than 44 from the Municipal

Registry of Inhabitants).

Permanent/temporary job dummies. For each individual, we look at the name of
the contract and define if the contract is permanent or temporary. The contract is
permanent for contract numbers: 1, 3, 8, 9, 11, 18, 20, 23, 28, 35, 38, [40,50], [59,63],
65, 69, 70, 71, 80, 81, 86, 88, 89, 91, 98, [100,389]. The contract is temporary for
contract numbers: 2,4,5,6,7,10,12,17,19, 21, 22, [24,27], [29,34], 36, 37, 39, [51,58],
64, 66, 67, 68, [72,79], [82,85], 87, [92,97], [401,557]. If the contract type is equal to
zero (there is a non-noticeable fraction of such contracts before 2000, and especially
before 1997), we use the employment type variable (tipo de relacion laboral) and
replace the permanent contract dummy to 1 if these are civil servants and statutory
personnel (emptype=901 and 910), with 0 if these are temporary statutory staff in

health sector (emptype=932) or interim civil servants (902).

We also replace permanent contract dummy with a missing value if the employ-
ment type variable is equal to: 400 and 500 (have some peculiarity under the
Workers’” Statute that prevents them from being considered as having started em-
ployment), (751, 752, 753, 754, 755, 756 (in unemployment situation), and other
types of employment types: 87 (apprenticeship contract), 930 (worker-members of
cooperatives), 951 (board members/managing directors/babor partners) and 983
(unemployment contributions for permanent agricultural workers). We replace
permanent type dummy with 1 for the years prior to 1984 (no temporal contracts
existed then). We also replace permanent dummy with a missing value for the
worker group (Collectivo Trabajador-E.T.T.) 4100 (Unemployed individuals regis-
tered with the Public Employment Service).

We identify “jumps” between quarters within the same firm: e.g., if the person

held a temporary position, then appears for one quarter as a permanent, and then
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appears as temporary again, we correct the intermediate permanent into tempo-
rary. We identify spells with duration longer than 16 quarters, and if the contract
is marked as temporary after 16 quarters, we automatically convert it into perma-

nent.

B.2 Top- and Bottom-Coding Adjustment

In MCVL, there are two salary variables. One is coming from tax registers, but it
is available only in the years of extraction of MCVL (i.e.2005-2015). Another, so-
cial security contribution base, “base de cotizacién”, is available for the entire ob-
servation period (1996-2015). For the beginning of our observation period, 1996-
2004, we cannot use tax values as they are not available. Social security contri-
bution bases, however, are bottom-coded and top-coded (rather few individuals
are bottom-coded, but about 6.5% are top-coded). The maximum and minimum
caps vary over time (adjusted for the evolution of the minimum wage rate and
inflation) and by occupation groups. To be able to make use of the entire period,
1996-2015, we are using the social security income data, and we adjust this data
for top- and bottom-coding, following the procedure of Bonhomme and Hospido
(2017).13

In our analysis, we use daily wages, computed as the ratio between the quar-
terly contribution base and the number of days worked in that particular quarter.
First, we identify top- and bottom-coded observations by comparing daily salary
to minimal and maximal daily contribution base, specific for different occupation
groups, and assign an observation to bottom-coded (top-coded) if it is smaller (big-
ger) than bottom-coded threshold + 1% (top-coded threshold - 1%). Then we use
a cell-specific Tobit model to impute earnings to individuals whose earnings are
censored (10 imputations per censored observation). The cells are based on three
sources of heterogeneity: skills, age, and time. Skill groups are defined using the
variable occupation (“grupo de cotizacion”) as “high-skilled” (occupation groups 1-
3), “medium-skilled” (groups 4-7), “low-skilled” (groups 8-10). Age is based on
5-year age groups: 25-30, 31-35, 36-40, 41-45 years. Time dimension contains year
and quarter (from 1990 to 2015). This yields in total 3*4*80=960 cells. For each cell,

13We thank Laura Hospido for providing us the Stata codes to implement this procedure.
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we assume log-normal distribution of daily earnings with mean p. and variance
0. and estimate these parameters using the maximum likelihood estimator. De-
noting as ® the standard normal cumulative distribution function, the cell-specific
likelihood function looks like this:

logw. — pc oo 1 R
£ ogo ("R 8 (i - Lyt ) +

cens;=—1 cens;=0
y (log(l _ CI)(lOgZUC—_‘uC))> )

cens;=1 Oc

where cens; = —1 if observation i is bottom-coded, cens; = 1 if it is top-coded, and
cens; = 0 otherwise.

Simulating observations is simply calculating the following expressions for the

bottom and top-coded observations accordingly:

wij = fle + 6. [uijcb <logwf——yc”

Oc

wij = flc + G D {CD (—logwf — VC) + ujj <1 - (—logwf - VC))} ,
UC UC

wherej=1, 2, .., 10, and ujj is drawn from a standard uniform distribution. Af-
ter each observation is simulated j = 10 times, we take the average value of this
observation.

B.3 Job flexibility measure in ACS

Example of sectors with the highest flexibility (lowest share of males working more
than 50 hours a week). In brackets, we provide the share of men working more
than 50 hours a week.

¢ Activities of households as employers of domestic personnel [13.54], Resi-
dential care activities [14.02], Social work activities without accommodation
for the elderly and disabled [14.53], Hospital activities [14.96], Medical and
dental practice activities [15.41], Other social work activities without accom-
modation [18.47], Education [19.24]
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Example of sectors with the lowest flexibility (highest share of males working more
than 50 hours a week). In brackets, we provide the share of men working more
than 50 hours a week.

* Hunting, trapping and related service activities [44.12], Food service activ-
ities [43.79], Retail sale in non-specialised stores [43.06], Retail sale of auto-
motive fuel in specialised stores [41.40], Retail sale of food, beverages and
tobacco in specialised stores [40.16], Fishing [40.08], Manufacture of furni-
ture, [37.15]

B.4 Summary of the data
Table B.1 reports descriptive statistics for selected variables in our sample.

Table B.1: Descriptive Statistics

Mean SD Min Max N.Obs.

age (years) 341 556 25 44 7946291
female 042 049 O 1 7946291
college 023 042 0 1 7938394
spouse present 042 049 O 1 7946291
# children 1.01 1.04 O 9 7946291
childless 040 049 0 1 7946291
full-time 089 031 0 1 6936443
permanent jobs 069 046 O 1 7946291
temporary jobs 031 046 O 1 7946291
tlexible jobs 056 050 0 1 7882681
#jobsinaquarter 1.04 022 1 6 7946291
experience (years) 8.60 531 0 27 7946291
tenure (years) 430 456 O 26 7946291
daily earnings 60.7 40.1 4.07 1844.7 7823534

daily earnings,log 3.95 0.53 140 752 7823534

NOTES: The sample refers to native individuals with non-missing wages
and sector, age 25-44 y.o., continuously employed in the quarter of ref-
erence. Earnings are expressed in 2015 euros using the CPI index. Age,
experience, and job tenure are expressed in years. SOURCE: MCVL 1996-
2006.
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C Estimation Appendix

C.1 External Parameters
Table C.1 lists the parameters calibrated externally, their value, and their source/target.

Table C.1: Parameters calibrated outside the model

Parameter Description Value Targets/Notes

Demographics parameters

0 Discount Factor 0.9967 4% yearly return
o? Survival Probability 0.0021 # of years in labor market (25-44)
o Prob. child leaves home 0.0139 # of years for children (0-6)

Wage parameters
by Net unemp. benefit, men (euros) 122.68 Data, EU-SILC
by Net unemp. benefit, women (euros) 107.88 Data, EU-SILC

wy WWR wage penalty 0.7576 Data, MCVL
Labor market and policies
B Bargaining power 0.50  Pissaridees (2009)
0 Maternity leave, length 0.25 4 months duration
L Maternity leave, replacement 0.90  90% of contracted wage

NOTES: This table reports the list of parameters calibrated outside the model.

C.2 Estimation Algorithm and Fit

In the estimation algorithm, we exploit the free entry condition, i.e.

Ky

T Ep
and the definition of job filling rate,

_
4)0—\/5

to treat the market tightness, 6, as a parameter to estimate and let the cost of post-
ing vacancy be an equilibrium object, equal to «, = ¢,E[J’]. Given the functional
form, 6 and 7 are not separately identifiable. Hence, without loss of generality, we

impose 6 = 1 in the baseline equilibrium.
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To estimate the model, we follow this algorithm:

1. Guess the following parameters:
8 = [o, 1]

where

%o = {Xxj=1, xp 7, 88, 8%, 8%, Wy, Ra, Yu, Yer Yrs
(= 1), 7, (j = 0,n = 0), 5, = 0,n = 1), 713, (j = 0,m > 2),
On=0),0n=1),0Hn=2),0n=3),
9z, k6P Ko, Ky
c(n=0),cn=1),0(n=2),0(n=3)}

and

0 ={A,n0u}

2. Estimate parameters in ¢;, to match the average wage, the E-to-NE transition

rate and the employment share for men. To do so:

(a) Compute average wage for men, w;, using solution of bargaining prob-

lem

(b) Simulate large panel of men (no need to solve the value functions for

men)

(c) Compute employment share of population and E-to-NE transition rate

using simulated data and check convergence.
(d) Update guesses as follows:

i. increase A if simulated average wage is lower than targeted, de-

crease it otherwise

ii. increase 7 if simulated employment share if lower than targeted,

increase it otherwise
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6.

iii. increase ¢, if simulated E-to-NE transition rate is lower than tar-

geted, decrease it otherwise

(e) Iterate till convergence

. Given the estimates for A, # and J,,, compute wage schedule for women,

solve the value functions and obtain policy functions

Use policy functions to simulate large panel of women

. Compute relevant moments using simulated data and evaluate the distance

function:

where X is positive definite matrix.

Update guesses in ¢y and iterate to minimize the distance function

Figure C.1 shows the estimation fit.

Figure C.1: Model Fit
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D Counterfactual Appendix

Figure D.1: Output gains and losses
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NOTES: This figure reports a model-based aggregate output across
policy experiments as a percentage of baseline value. Scenarios are
ranked based on women’s welfare.

Figure D.2: Welfare and Labor Market Fluidity
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NOTES: This figure scatter model-based welfare of men (panel A) and women (panel B)

against job contact rates, across policy experiments.
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