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Abstract: This article quantifies the relative effectiveness
of childcare subsidies and subsidies on grandmothers’
time on married mothers’ employment and fertility rates,
paying special attention to heterogeneous effects. A het-
erogeneous agent model, populated by married house-
holds who make decisions related to labour supply and
fertility, and the Spanish economy are used as a bench-
mark for calibration. The results indicate that childcare
subsidies conditional on employment are more effective
than subsidies on grandmothers’ time to foster the partic-
ipation of married mothers in the labour force. However,
they induce women to work fewer hours, unless after-
school hours are also subsidised. This overtime subsidy
is also necessary for the fertility rate to increase, but it
implies a significant adjustment in tax rates to maintain
the same fiscal balance. If the aim is simply to raise the
employment rate of mothers of children aged 2 years or
younger, then subsidising childcare costs only is more
effective because the fiscal effort is lower. Regarding the
heterogeneous effects, in all the policies studied, the
growth in female employment is mainly accounted for
by the behaviour of women without tertiary education
while that of fertility is accounted for by women with
tertiary education. Considerations related to inequality
and distributional effects of these policies would also
seem to favour childcare subsidies versus subsidies on
grandmothers’ time.

Keywords: female employment, fertility, childcare subsi-
dies, grandmother childcare, childcare costs

JEL classification: J13, J18, J22

1 Introduction

Over the last few decades, the participation of married
women in the labour force has increased substantially,
while fertility rates have simultaneously dropped. Some
countries, such as France and Northern European coun-
tries, have succeeded in stabilising fertility rates so they
remain close to replacement rates. Other countries, par-
ticularly Southern European countries, have not been so
successful.¹ Neoclassical models of female labour supply
and fertility (Becker, 1965) show that children affect
labour market and household production decisions by
raising the opportunity cost of working and lowering
the effective market wage through the cost of childcare.
The theory suggests that measures to help reconcile work
and family life will prove beneficial to increase female
labour supply and fertility. In the case of a Southern
European country like Spain, the evolution of maternal
employment and fertility may have to do with the lower
public support as well as with the shortage of affordable
childcare driven by the long work hours in the Spanish
labour market.² According to OECD Data, Spanish net
costs of childcare are lower than the OECD average; how-
ever, a high percentage of households claim that they need
more childcare than they can afford (see, for instance,
OECD (2019, 2020)). Where childcare is unsuitable or
non-affordable, families often turn to grandmothers to
pick up the slack. However, the availability of grand-
mothers might be at risk due to the progressive rise in
the retirement age (see Bratti, Frattini, & Scervini, 2018).
As Méndez (2015) has pointed out, an increase in the



* Corresponding author: Victoria Osuna, Department of Economics,
Pablo de Olavide University, Ctra de Utrera Km 1, 41013, Sevilla,
Spain, e-mail: vosupad@upo.es



1 See, for instance, the evolution of the Spanish maternal employ-
ment rate according to the OECD Family Data Base and the Spanish
fertility rate according to the Spanish Statistical Office (INE)
Database in Figure 1.
2 Work schedules in Spain are usually split in the following way: 5
working hours before lunch time, followed by 2–3 h lunch break,
and another 3 working hours in the evening.
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provision of public childcare could partially offset the
likely negative effects of the reduced availability of grand-
mothers’ childcare on female employment and fertility in
Southern European countries.³ This naturally leads us to
the following question: how does subsidising formal child-
care compare to subsidising grandmothers’ time? In fact,
in some countries such as Germany and Great Britain,
there have been proposals to subsidise grandmothers’
time to encourage the use of family time in the care of
children. This policy, by freeing up the time mothers
need to care for their children and by simultaneously redu-
cing childcare costs, could positively affect both married
women’s employment and fertility. While the effects of
subsidising formal childcare on female employment and
fertility have been extensively surveyed (see, e.g., Gauthier,
2007), the so-called “granny leave” policy has received
little attention in the literature (see, e.g., Collins & Carlson,
1998).

To evaluate the relative effectiveness of subsidising
formal childcare versus grandmothers’ time, I use a het-
erogeneous agent model, populated by married house-
holds who take decisions related to labour supply and
fertility, and the Spanish economy as a benchmark for
calibration. Spain is an interesting country in the context
of the present study for the following reasons. First,
formal childcare is perceived to be non-affordable or
unsuitable for a high percentage of families. According
to EU-SILC data, more than 40% of households have
some trouble to afford childcare services and about 24%

declare unmet needs for formal childcare (see Table 3 in
Section 3.1). Second, grandmother-provided childcare is
fairly common. In Spain, 14% of children aged 5 years or
younger are regularly cared for by their grandmothers
(see Table 4 in Section 3.1). Third, the rates of fertility
and mothers’ participation in the labour force are rela-
tively low. It is true that maternal employment rates for
women with young children have substantially risen
from 41.2% in 1999 to 58.9% in 2016, partly due to
changes in the tax treatment of families and in family-
oriented policies.⁴ They are still, however, below the
European average. For its part, the total fertility rate,
which has stabilised at 1.33, is actually the lowest (see
OECD Family Database). Fourth, Spain lags behind OECD
countries in terms of coverage and generosity of its family
policies. According to the OECD, in 2018 the total length
of paid maternity and parental leave in Spain was 16
weeks, well below OECD average (55.2 weeks). Public
social expenditure on families was only 1.4% of GDP,
also far below the OECD average (2.4%). And fifth, the
fact that Spain is characterised by low geographical
mobility,⁵ strong family ties, and a society still deeply
rooted in the traditional “breadwinner” model makes
the granny leave policy particularly attractive.

A version of the model described in García-Morán
and Kuehn (2017) was used for the computations. In
the economic model, married women, who, together with
their spouses, have differing educational attainment levels,
make decisions related to labour supply and fertility.

Figure 1: Spanish employment rates of partnered mothers aged 15–64 years with at least one child (left), Spanish total fertility rate (right).
Sources: OECD Family Data base and INE Data.



3 Another policy that may in principle fulfil the same aim is
increased paternity leave. However, Farré and González (2019)
found negative fertility effects for Spain and other authors, such
as Cools, Fiva, and Kirkebøen (2014) for Norway and Bartel,
Rossin-Slater, Ruhm, Stearns, and Waldfogel (2018) for the US
found zero effects.



4 Osuna (2018) showed that changes in tax rates and in the educa-
tion distribution are the main factors behind the increase in married
women employment during the late nineties, while changes in
childcare costs and earning profiles are the main reasons for sub-
sequent growth in the 2000s.
5 Fernández Cordón and Tobío (2005) claimed that 77% of Spanish
working mothers live in the same town as their mothers.

86  Victoria Osuna



Mothers of children aged 5 years or younger need childcare
in order to work. Childcare arrangements can be either
formal or informal (i.e. provided by grandmothers). Child
quality is affected by the timemothers spend taking care of
them, and by the time children spend in childcare facilities
and/or with grandmothers. The decision on how much
time to allocate to the labour market will be basically
driven by the opportunity costs (in terms of forgone
wages), how much weight a mother attributes to the
importance of spending time with her child, the avail-
ability of grandmothers, and the price and public provi-
sion of formal childcare. Government policy may affect
those decisions through changes in income taxes, family
benefits, childcare subsidies and by subsidizing grand-
mothers’ time.

The key contribution of this article is to offer a first
approximation in terms of fiscal cost/elasticity to quanti-
fying the relative effectiveness of childcare subsidies and
subsidies on grandmothers’ time on married mothers’
employment and fertility rates, paying special attention
to heterogeneous effects. The present study sheds light
on the debate over the type of family policies needed to
promote a simultaneous increase in female employment
and fertility rates in a context of declining ratios of eco-
nomically active individuals, very low fertility rates and
unsustainable social security systems. The granny leave
policy may not be the panacea, given the difficulties in
implementing it on a large scale (due to death, illness,
geographical distance, other caring duties, etc.), but it is
worth exploring it because it may serve as a complemen-
tary policy to current subsidies for formal childcare. All
the more so since many grandmothers, particularly in
Southern European countries, are in fact, devoting their
time to care for their grandchildren, while others may be
willing to do so if some incentives were provided. As
Rupert and Zanella (2018) claimed every employed family
member who is a potential source of childcare may ben-
efit from a temporary leave for childcare duties. A second
contribution is the capability of computing the necessary
adjustments in income taxes so that the policies are neu-
tral in terms of government savings. A third contribution is
the integration into the framework developed by García-
Morán and Kuehn (2017) of the Spanish institutional details
needed to address these issues, such as the progressive tax
system, child allowances, cash benefits for working mothers
of young children, childcare costs, income-related subsidies
for kindergarten expenses, and subsidised public education.

The study led to several interesting findings. Childcare
subsidies conditional on employment are more effective
than subsidising grandmothers’ time to foster the partici-
pation of married mothers in the labour force. However,

they induce women to work fewer hours, unless after-
school hours are also subsidised. This “double subsidy”
is also necessary for the fertility rate to increase, but it
implies a significant adjustment in tax rates to maintain
the same fiscal balance. If the aim is simply to raise the
employment rate of mothers of children aged 2 years or
younger, then subsidising childcare costs only is more
effective because the fiscal effort is lower. Regarding the
heterogeneous effects, in all cases, the rise in female
employment is mainly accounted for by the behaviour of
women without tertiary education, while that of fertility is
accounted for by the behaviour of women with tertiary
education. Finally, considerations related to inequality
and distributional effects of these policies would also
seem to favour childcare subsidies versus subsidies on
grandmothers’ time.

Concerning the related literature, there is a substan-
tial body of empirical literature on the effects of formal
versus informal childcare arrangements on female employ-
ment and fertility. Most studies stress the positive effects of
affordable and available formal childcare. For instance,
Apps and Rees (2004) and Rindfuss, Guilkey, Morgan,
and Kravdal (2010) attribute a weaker negative relationship
between rising female labour supply and decreasing fertility
to the availability of cheap and good quality care possibil-
ities outside the home. Del Boca, Pasqua, and Pronzato
(2009) stated that the provision of childcare is highly influ-
ential, especially for the employment rate of less educated
women and the fertility rate of college women. Haan and
Wrohlich (2011) showed that increasing childcare subsidies
conditional on employment significantly increases female
participation rates but, on average, does not affect fertility.
On the other hand, Aassve, Meroni, and Pronzato (2012),
Aparicio-Fenoll and Vidal-Fernández (2015) as well as
Zamarro (2011) have emphasised the positive aspects of
grandmother-provided childcare on female employment
and fertility. Aassve et al. (2012) showed that the avail-
ability of grandmother has a notable effect on individual
decisions onwhether to have children, especially in Southern
Europe where public childcare is limited. Zamarro (2011) also
found that in countrieswhere childcare ismore costly, grand-
mothers are more likely to provide care. Aparicio-Fenoll and
Vidal-Fernández (2015) showed that daughters are more
likely to have children but less likely to work when grand-
mothers participate in the labour market, thus providing less
childcare.

Regarding the theoretical literature, there is a recent
article by Guner, Remzi, and Ventura (2020) very closely
related to this study. Using a heterogeneous agent model
the authors study the macroeconomic effects of child-
related transfers on female labour supply and welfare.
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They also find that childcare subsidies conditional on
employment have large effects for married mothers labour
supply, especially for low educated women, but they do
not study the effects on fertility. Concerning the two types
of childcare studied in the present study, only a few papers
have incorporated them into a single framework to study
both female labour force participation and fertility. For
instance, Cardia and Ng (2003), using a general equili-
brium model, found that subsidising grandparents’ time
is more effective than providing childcare subsidies. Bick
(2016), using a life cycle model, where individuals take
decisions concerning formal and informal childcare, con-
cluded that subsidies have a very low impact on female
labour force participation and no effect on fertility. García-
Morán and Kuehn (2017), based on a model of residence
choice, fertility decisions, and female labour market parti-
cipation, studied the effects of grandparent-provided child-
care on female labour market outcomes and geographical
mobility. None of these works propose to examine the quan-
titative implications of childcare subsidies and subsidies
on grandmothers’ time for female employment and fertility
based on a model with a rich institutional structure
regarding family policies, including the necessary fiscal
adjustments and paying special attention to heteroge-
neous effects. The present study attempts to fill this gap.

The rest of this article is structured as follows: themodel
is presented in Section 2; the calibration of the baseline
model economy is explained in Section 3; in Section 4, the
results of the policy experiments are described; Section 5 is
devoted to perform some robustness exercises. Finally, con-
clusions are presented in Section 6.

2 The Model

Let us consider an economy populated by a continuum of
married households of mass one.⁶We assume that people
live for two 3 year periods, corresponding to the first 6
years of a child’s life. This time-span was selected as it
corresponds to that of a mother’s most relevant childcare
decisions. In fact, most differences in mothers’ decisions
concerning labour force participation and childcare
arrangements during early childhood take place around
the age of 3. Each member of the household is charac-
terised by a given productivity (education) type. These
productivity types determine wage rates in the labour

market. At the beginning of the first period a woman of
type i is matchedwith aman of type j. Women differ across
two dimensions: their own type and their spouse’s type.
Wages in a couple, ( )w w,i j , are a function of two compo-
nents: the labour market productivity of their members
( )∗ ∗w w,i j , which are fixed numbers determined by their
educational type, and an independent draw (ε ε,w m) from
a distribution ( )D μ σ,ε ε , whose purpose is to generate some
heterogeneity. Thus, wages are given by the product of
these two components, =

∗w w εi i w and =
∗w w εj j w.

In the first period, women take a fertility decision:
whether to have a child =k 1 or not =k 0. In each period
every individual is endowed with one unit of productive
time. For simplicity, men are assumed to be the primary
earners and, therefore, work all their disposable time.
Women without a child also work all their disposable
time since they only take issues of consumption into
account. Mothers consider not only consumption, but
also their child quality, q. They need to decide how
much time they spend working, l, and how much time
they spend taking care of her child, tm, with + =l t 1m .

In order to provide labour, working mothers need to
make childcare arrangements, since the time the mother
is at work is assumed to be equal to the time spent on
childcare ( )=l tc . Childcare arrangements can be either
formal or informal (provided by grandmothers). Here, the
quality of the time spent in childcare facilities, ϕf , or with

grandmothers, ϕg, is assumed to be the same.⁷ The child

quality, q, is a weighted sum of the time a mother spends
with her child, tm, and the time her child spends in child-
care arrangements: = +q ϕ t ϕ lm m c , where { }=ϕ ϕ ϕ,c f g

and the parameter ϕm measures the relative importance
of maternal time versus other childcare arrangements.⁸

Childcare costs depend on the age of the child.
Attending a childcare centre for a child aged 2 years or
younger is optional. If the child attends a childcare
centre, the household may be entitled to a subsidy, θy,
that depends on household income, y. The subsidy covers



6 The marriage market is not modelled. Husband’s income is exo-
genously assigned to each woman.



7 While formal and informal childcare might be very different, there
is no conclusive evidence of whether one of them is of higher quality
than the other. Gregg, Washbrook, Propper, and Burguess (2005)
concluded that the predominant use of informal care provided by
relatives leads to children’s poorer cognitive development. Hansen
and Hawkes (2009) established that formal group care is positively
associated with school readiness test scores, while grandparent-pro-
vided childcare is positively associated with vocabulary test scores
and behavioural scores.
8 According to Casarico and Sommacal (2012) recent research
showed that the substitution of maternal time with other child
care sources produces negative effects on children skills (see Baker,
Gruber, & Milligan, 2005; Bernal & Keane, 2010).
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both the price for regular hours, p r
1 , and extended hours,

p e
1 . In period 2, it is assumed that all children aged 3–5

spend tr
2 hours at a nursery school, independent of

mothers, labour force participation.⁹ The price for regular
school hours is given by p r

2 per unit of time. Some children
may need to attend an extended learning centre (after
school hours), in which case women pay an extra amount,
p e

2 , for those hours that exceed the regular schedule.
Regarding informal childcare, mothers are here assumed

to have access to free childcare by grandmothers with prob-
ability g1 in the first period. With probability ( )− g1 1 mothers
need to pay for childcare if they wish to work. In the second
period, with probability g2, those who had access to grand-
mother-provided childcare in the first period continue to do
so.¹⁰ Grannies who care for their grandchildren may be
entitled to a government subsidy, grsub, based on their
daughter’s hourly wage and their daughter’s working hours
for which they need childcare.

The utility function of a woman, who values con-
sumption, c, and the quality of her child, q, is given by

( ) ( )=

−

+ −

−

U c q k c
σ

σ q σ k, ,
1

,
σ

q α k
1

(1)

where σ is the curvature parameter in the consumption
function, α is the curvature parameter in the child quality
production function, σq is the weight of child quality, and
σk measures the fixed utility cost per child, which capture
difficulties in reconciling work and family.

As far as government policy is concerned, the government
needs to raise revenue through income taxes, ( )τ i j y k t, , , , ,
which are progressively introduced to finance cash family
benefits for working mothers with a child aged 2 years or
younger, T , childcare subsidies, θy, subsidies on grand-
mothers’ time, grsub, and to provide public childcare, p g

1
and p g

2 . Families are also entitled to tax allowances based
on the age of the child.

2.1 Value Functions

The model is solved backwards. Therefore, I first present
the value functions for women in the second period.

2.1.1 Value Function in the Second Period for Childless
Women

Utility for childless women in the second period is given
by the following expression:

( ) =

−

−

V w w c
σ

,
1

,i j
σ

2
1

(2)

subject to the budget constraint ( ) ( )= − + −c τ w τ w1 1f
i

m
j,

where τm and τf stand for tax rates for males and females,
respectively.

2.1.2 Value Functions in the Second Period for Mothers

A mother in period 2 without access to grandmother-
provided childcare needs to purchase formal childcare
at price p r

2 per unit of time. Her value function is as
follows:¹¹

⎜ ⎟( ) ⎛

⎝
( )⎞

⎠
=

−

+ −

−

V w w k c
σ

σ q σ, , max
1

,ng i j
l

σ
q α k2

1
(3)

subject to the budget constraint ( )= − +c τ w l1 f
i

( ) ( ){ }− − − −
>

τ w p t I p l t1 m
j

r r
l t

e r
2 2 2 2r

2 , and given the child
quality production function ( )= − −q ϕ l ϕ ϕm m c . Note
that { }I . is an indicator function that takes value 1 if the
argument is true and 0 otherwise.

The value function for a mother in period 2 with
access to grandmother-provided childcare is given by

⎜ ⎟( ) ⎛

⎝
( )⎞

⎠
=

−

+ −

−

V w w k c
σ

σ q σ, , max
1

,g i j
l

σ
q α k2

1
(4)

subject to the budget constraint ( )= − +c τ w l1 f
i

( )− −τ w p t1 m
j

r r
2 2 and given the child quality production

function ( )= − −q ϕ l ϕ ϕm m c .

2.1.3 Value Functions in the First Period for Mothers

In the first period, women need to decide whether to have
a child or not and how much time to work. With prob-
ability g1 women have access to free childcare provided
by grandmothers.

The value function of women with access to free
childcare is given by



9 This phase of education – the so-called “Infantil” – is provided
through the Spanish public school system at the same elementary
schools where older children attend, and is widely used and free
since the 1990 Educational reform. This is similar to pre-K or
Kindergarten starting at age 4 or 5 at local public schools in the US.
10 This assumption is made to be consistent with the evidence
presented in Table 4 in Section 3.1, where grandmothers’ availability
seems to be less relevant in period 2.



11 Note that the subscript ng in the value function V stands for “no
grandparents,” meaning that they are not available.
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⎜

⎟

( ) ⎛

⎝
( )

( ( ) )⎞

⎠

=

−

+ −

+ + −

−

V w w k c
σ

σ q σ k

β g V g V

, , max
1

1 ,

g i j
l k

σ
q α k

g ng

1
,

1

2
2

2
2

(5)

subject to the budget constraint ( )= − +c τ w l1 f
i

( )− +τ w T1 m
j and given the child quality production

function. The continuation value is equal to the dis-
counted value in the second period where with probability
g2 she will continue to have access to grandmother-pro-
vided childcare, and with probability ( )− g1 2 she will have
to pay for childcare.

The value function of women without access to free
childcare is given by

⎜ ⎟( ) ⎛

⎝
( ) ⎞

⎠
=

−

+ − +

−

V w w k c
σ

σ q σ k βV, , max
1

,ng i j
l k

σ
q α k

ng
1

,

1
2 (6)

subject to the budget constraint ( )= − +c τ w l1 f
i

( ) ( ) ( ){ }( )− + − − + −
>

τ w T θ p l I p l t1 1m
j y

r
l t

e r
1 1 1r

1 and given
the child quality production function. A woman who did
not have access to grandmother-provided childcare in the
first period will neither have access in the second period.

Finally, the government budget constraint is given by
the following expression:

( )= + + + +

+ +

N N T N p gr

N p G

tax revenue Θ

,
g ng ng

g

g

1 1 1
1 sub

2
2

(7)

where Ng
1 stands for the number of working mothers

helped by grandmothers in period 1, Nng
1 stands for the

number of working mothers not helped by grandmothers
in period 1, N2 is the number of mothers in period 2, Θ is
the amount of childcare subsidies paid by the govern-
ment to working mothers who make use of childcare
facilities in period 1, grsub is the amount of subsidies on
grandmothers’ time, and G is the government expendi-
ture used to finance a public good that provides no uti-
lity.¹² The subsidies, Θ and grsub, paid by the government
are given by the following expressions:

( ){ }( )∑= + −

=

>
θ p l I p l tΘ ,

x

N

x y
r

x l t
e

x
r

1
, 1 ,1 1 ,1 1

ng

x
r

1

,1 1
(8)

( ){ }∑ ∑= + −

= =

>
gr ψw l I ψw l t ,

x

N

x i x
x

N

l t x i x
r

sub
1

, ,1
1

, ,2 2

g g

x
r

1 2

,2 2
(9)

where wx i, is mother’s wage, lx,1 and lx,2 is mother’s
working time in periods 1 and 2, respectively, θx y, is the
value of the childcare subsidy, and ψ is the value of the
granny subsidy parameter. Note that childcare subsidies
only apply to mothers not helped by grannies in period 1.
For its part, subsidies on grandmothers’ time only apply
to working mothers helped by grannies. Note also that,
given the assumption that all children aged 3–5 go to
regular childcare, grannies can at most care for their
grandchildren after school in the second period.

3 Calibration

3.1 Data

To calibrate the main parameters of the model, data from
the European Union Statistics on Income and Living
Conditions (EU-SILC) were used. Year 2016 was chosen
because, in that particular year, a special module on
“Access to Services” with information about childcare
costs was made available. The EU-SILC is an annual
household survey that provides information on individ-
ual and household characteristics, such as employment,
education and family status, income, and childcare use
(formal and informal).

The analysis is confined to a sample of married indi-
viduals because the main focus is the labour supply of
married females. In order to analyse individuals who are
potentially in the labour force and need childcare, I
restricted the sample to women between ages 25 and
45. Women working less than 20 h a month were not
considered as employed, given that they need little child-
care. Self-employed women were also excluded because
of the specificities of their work schedules. To compute
the statistics related to childcare arrangements, a smaller
sample of mothers with children aged 5 years or younger
was considered.

The population was divided into three educational
groups: people who have less than a high school degree
(<hs), people with a high school degree (hs) and those
with a college degree (col).¹³ The matching matrix that
assigns spouses to women was generated as described
next. I define women of type i and spouse of type j



12 G is necessary because the revenue collected by taxes is higher
than the Spanish expenditure on childcare. Note that the policies
experiments shown in Section 4 are implemented in such a way that
government savings are constant.



13 Alternatively, one can refer to these three categories as low-,
medium-, and high-education; or people who did not finish sec-
ondary school, people who completed secondary school and those
with tertiary studies or university degree.

90  Victoria Osuna



according to their education or schooling levels s such
that ∈i j s, . Based on these three categories, one can
define nine household types by the educational attain-
ment of husbands and wives, where ( )s sΦ , is a particular
element of the matching matrix. Table 1 shows the dis-
tribution of married households according to the educa-
tional level in 2016 as well as female employment rates in
each of these nine household types. Some degree of
assortative mating can naturally be observed, and female
employment increases with education levels.

Table 2 shows that mothers who are helped by grand-
mothers tend to be less educated. This may be related to
their earnings and, consequently, to the affordability of
formal childcare. In fact, hourly wages are higher for
mothers of young children not helped by grandmothers:
13.2 versus 12.8. Concerning employment, an opposite pat-
tern emerges: the employment rate of mothers of young
children who are helped by grandmothers is higher than
the employment rate of those who are not helped by them.
This is true at all educational levels, but specially for the
less educated. The latter may reflect difficulties in finding
affordable childcare when grandparents are not available.

In order to further explore this hypothesis I make
use of the information included in the EU-SILC special
module on “Access to Services” concerning affordability
of childcare, unmet needs, and payments. For the sub-
sample of mothers with children aged 5 or younger, 92%
of households pay the cost of childcare and 81% even
pay the full cost. Those that do not pay the full cost

receive a subsidy from the government. Table 3 shows
that more than 40% of households have some trouble to
afford childcare services. Regarding the reasons for not
making use of formal childcare, 41% say that they cannot
afford, 3.5% do not find places available, 1% do not find
places available nearby, 6% find places available but hours
are not suitable, 0.6% think that the quality is not good
enough, and the rest have other reasons (not specified).
About 10% of those make use of their parents instead.

Whether formal childcare is affordable or not, what is
true is that most children attend some kind of preschool:
53.7% in the case of children aged 2 years or younger
and 81% in the case of children aged 5 years or younger
(Table 4). It is interesting to note that although 99% of
children aged 3–5 years attend a preschool facility, 13%
of them are also cared for by their grandmothers who, on
average, spend 13.4 h a week caring for them, and 2.93%
are cared for by nannies. This additional need of child-
care is probably a consequence of long work schedules,
which generate a mismatch between the characteristics
of the childcare system and the hours of work demanded
in most jobs. On the other hand, children aged 2 years or
younger spend on average less time with their grand-
mothers than in formal care: 25.4 h a week versus 29.5.
The same can be said for children aged 3–5 years, since
public preschool is universally provided.

3.2 Calibrated Parameters

In this section, I explain how values were assigned to the
model’s parameters. The policy parameters and the

Table 3: Affordability of child care

Answer Percentage

With great difficulty 6
With difficulty 11
With some difficulty 25
Fairly easily 32
Easily 21
Very easily 4

Table 4: Childcare arrangements and average hours

Age of
children

Cared for by
grannies
(%)

Informal
hours

At preschool
facility (%)

Formal
hours

0–5 13.7 19.4 80.9 30.3
0–2 14.7 25.4 53.7 29.5
3–5 12.9 13.4 99.1 30.7

Table 2: Mothers of children aged 5 or less, helped or not by
grannies

Mother’s educational
distribution

Mothers employment rate

Female Not helped
by grannies

Helped by
grannies

Not
helped

Helped by
grannies

<hs 11.0 16.4 42.0 66.7

hs 17.5 16.4 45.9 58.3

col 71.5 67.2 71.7 84.6

Table 1: Couple distribution and female employment

Educational distribution Employment rate

Male Male

Female <hs hs col Female <hs hs col

<hs 13.0 4.9 4.1 <hs 42.7 46.3 48.5

hs 8.0 8.2 6.3 hs 63.4 55.5 59.4

col 8.2 12.3 35.1 col 79.6 75.4 77.6

Subsidising Formal Childcare Versus Grandmothers’ Time  91



parameters related to childcare costs were taken directly
from Spanish data. The value of the discount factor, β,
was set to 0.889 so that it is consistent with a real interest
rate of 4% in the reference period.¹⁴ All remaining para-
meters, i.e. those of the utility function ( )σ α σ σ, , ,q k , the
probabilities of having access to free childcare ( )g g,1 2 ,
and the parameters of the child quality production func-
tion ( )ϕ ϕ,m c were calibrated to match model moments
related to several labour market and fertility statistics
for Spain. These statistics were computed using the data
described previously.¹⁵Although all these parameters were
set simultaneously (by means of the method of moments),
some parameters have clear counterparts in the data
which I proceed to explain now (Table 5).

The employment rate of mothers with children aged
3–5 years was used to match the curvature of consump-
tion in the utility function, σ, given that their decision to
participate is, to a large extent, driven by the value of
consumption. The percentage of women being mothers
is related to the fixed utility cost, σk, because this is one
of the main determinants of fertility. The parameters of
the child quality in the utility function: the curvature’s
parameter, α, the weight of child quality, σq, and the
weight of mother’s time for child quality, ϕm, determine
labour force participation decisions, especially when chil-
dren are very young. These parameters were calibrated to
match statistics related to the relevance of childcare costs
and mother’s time for child quality: the employment rate
of mothers with children aged 2 years or younger, child-
care costs as a percentage of household disposable income
and childcare costs as a percentage of the wage of women

without tertiary education. The probabilities of women
having access to grandmother-provided childcare in the
first and second period, g1 and g2, were set to match the
percentage of working mothers using grandmother-pro-
vided childcare for children aged 2 years or younger and
3–5 years, respectively.

3.2.1 Wages

In the model, women’s and men’s average hourly wages
were assigned according to education levels (Table 6).
The underlying distribution of wage changes was assumed
to be the same for men and women, and was broken down
into a grid of five different wage changes: each of the nine
couples previously defined received 25 different offers. The
mean distribution, με, was set equal to 1 to match women’s
mean hourly wage rate, while the value of the standard
deviation of wage offers, σε, was set in such a way that the
aggregate labour force participation of mothers of children
aged 5 years or younger was close to the value in the data,
i.e. 59.1%.

3.2.2 Childcare Cost Parameters

Information on the prices of attending a childcare facility
(regular hours, extended hours, and canteen service) was
used to set the values of the price parameters, p r

1 and p e
1 ,

in period 1.¹⁶ On average, the cost of attending a childcare
centre from 9 am to 2 pm (regular hours), including can-
teen service, amounted to 279 euros a month. In the case
of extended hours, the cost reached 335 euros. I set

=p 1.74r
1 and =p 0.35e

1 in the model to match these
prices.¹⁷ The cost of attending a nursery school for chil-
dren 3–5 years is heavily subsidised since public

Table 5: Baseline calibration

Parameters Description Value

β Discount factor 0.89

σ Utility curvature of consumption 0.85
α Utility curvature of child quality 0.82
σq Weight of child quality in utility 1.76

σk Fixed utility cost of children 0.49

ϕm Weight of mother’s time for child quality 0.84

g1 Probability of free care in period 1 0.09

g2 Conditional probability of free care in
period 2

0.95

με Mean of the distribution of wage offers 1.00

σε Standard deviation of the distribution of
wage offers

0.01

Table 6: Hourly wages

Education Women Spouses

<hs 9.10 9.39

hs 10.22 12.5

col 14.18 16.5



14 Note that a model period corresponds to 3 years.
15 Since + =ϕ ϕ 1m c , only ϕm is calibrated.



16 See Annex III in Decreto-Ley 1/2017, de 28 de Marzo.
17 To obtain the values of the model’s parameters one needs to
divide annual monetary values expressed in euros by annual
working hours, which amount to 1920 (48 weeks times 40 h a
week), so that all values are expressed in the same units.
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education is universally provided. There are basically two
types of schools: public schools which are completely
free; and subsidised private schools that ask for an
average payment of 70 euros a month. Given that public
schools represent 70% of the school system, the cost
for an average family amounts to 21 euros a month.¹⁸
However, there are some school services, like canteen ser-
vices or after school programmes that are not free, and that
on average amount to 135 euros a month. I set =p 0.13r

2
and =p 0.84e

2 in the model to match these monetary
values (Table 7).

3.2.3 Policy Parameters

In this section, I describe the parameters related to gov-
ernment policy. As previously stated, the income tax
system is progressive. Tax rates, ( )τ i j y k t, , , , , were com-
puted for every individual using the Spanish tax code.
Financial support delivered through the tax system has
a substantial incidence, especially for families with chil-
dren under 3 years old. Apart from general child tax
allowances (for the number of children and for new
born children), Spain grants an additional tax allowance
for each child under 3. These deductions were included in
the model in order to compute the relevant tax rates. The
yearly income for men and women was computed first
and the tax liability was also obtained using the informa-
tion on the income brackets and the appropriate tax
rates.¹⁹ Child allowances need to be subtracted from the
tax liability in order to get individual tax rates.

Mothers with a child aged 2 years or younger attending
a childcare facility may be entitled to a subsidy, θy, that also

depends on household income. Given the heterogeneity of
the systems in the Spanish regions, the Andalusian scheme
was chosen as an illustration.²⁰ Apart from the subsidy on
the final price, the government typically finances part of the
real cost of providing a childcare slot in the form of a direct
payment to the childcare centre. On average, the market
price reaches 82% of the real cost (408.3 euros). The gov-
ernment pays for the rest, which in the model amounts to

=p 0.46g
1 per childcare slot per unit of time. Concerning

preschool education, families only pay 5.65% of the real
cost of providing regular hours (371.7 euros) while the gov-
ernment pays for the rest.²¹ This implies that the govern-
ment pays =p 2.19g

2 per childcare slot per unit of time.
Finally, working women with a child aged 2 years or

younger are entitled to a monthly cash benefit of 100
euros. This non-refundable tax credit, T , was introduced
in 2003 (Law 46/2002 de 18 de Diciembre 2002) and
implies a value =T 0.625.²²

3.3 Calibration Results

Parameter values were chosen so that the model is con-
sistent with 2016 Spanish data related to the labour
market, fertility, and childcare statistics. Table 8 shows

Table 7: Childcare cost parameters

Parameters Description Value

p r
1 Cost of childcare for regular hours in period 1 1.74

p e
1 Cost of childcare for extended hours in period 1 0.35

p g
1 Cost of childcare paid by the government in period 1 0.46

p r
2 Cost of childcare for regular hours in period 2 0.13

p e
2 Cost of childcare for extended hours in period 2 0.84

p g
2 Cost of childcare paid by the government in period 2 2.19

t r
1 Regular hours at a childcare facility in period 1 0.42

t r
2 Regular hours at a nursery school in period 2 0.42



18 See “Datos y Cifras: curso escolar 2014–15,” Ministerio de
Educación, Ciencia y Deporte (2014).
19 See Law 35/2006 for the details of the tax system.



20 See Decree 149/2009 on the Regulation of Childcare Centers and
Agreement July 7/2009 of the Andalusian Government Council con-
cerning public rates for childcare services and for the details of the
subsidy rates.
21 See “Panorama de la Educación: Indicadores de la OCDE,”
Ministerio de Educación, Cultura y Deporte (2015).
22 In Spain, financial aid to families with young children include
income-related child allowances. However, the income threshold is
very low, meaning that only 5% of households are eligible for this
benefit compared to 73% in France or 100% in Northern Europe. This
is why it is not included in the model.
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that the baseline model is a suitable starting point for
carrying out policy experiments because it matches real
data relatively well. In addition, it is necessary to assess
the model’s performance in matching moments that have
not been used for calibration. Table 9 shows that the
model accounts reasonably well for most of them. The
model captures the fact that working mothers earn a
higher wage than the female average. The average hourly
wage of childless women is 11.2 euros, while that of
mothers is 12.9 euros. Mothers of younger children earn
on average higher hourly wages (13.2 euros), probably as
a result of selection. Generally, the number of hours of
childcare generated by the model is relatively close to the
number of hours in the data. Table 3 shows that working
mothers of younger children tend to use more hours of
grandmother-provided childcare than mothers of older
children. The model generates this pattern but underesti-
mates the number of hours that children aged 3–5 years
spend with grandmothers and overestimates the number
of childcare hours of children aged 2 years or younger. The
model also accounts for the fact that children aged 2 years
or younger spendmore time in childcare facilities (roughly
3 more hours) than with grandmothers. This is probably
explained by the fact that women with tertiary education
work more hours than women without tertiary education
and also make less use of grandmothers’ help (Table 2).²³

Concerning distributions, the model is able to capture
the qualitative patterns and, to some extent, quantitative num-
bers. The model replicates mother’s and working women’s
distributions relatively accurately. However, it fails to quanti-
tatively account for working mother’s distribution by educa-
tion: the model overestimates the percentage of working
motherswith the highest level of education, and largely under-
estimates the percentage of working mothers in the lowest

category of education.²⁴ The model reproduces the behaviour
of women with tertiary education particularly well. Both the
proportion of college working mothers over college working

Table 8: Data and model moments: targeted

Statistics Data Baseline

Mean hourly wage rate of women 12.5 12.7
Percentage of women being mothers 45.1 44.6
Employment rate of mothers, children aged 0–2 53.0 51.2
Employment rate of mothers, children aged 3–5 65.1 65.8
Employment rate of mothers, children aged 0–5 59.1 58.5
% of work-mothers using free care, children aged 0–2 15.7 15.7
% of work-mothers using free care, children aged 3–5 11.7 11.6
Child care costs as a % of average household income 12.0 12.1
Child care costs as a % of mother’s non-college wage 23.3 21.0

Table 9: Data and model moments: non-targeted

Statistics Data Baseline

Ratio of mother’s working wage to women’s
working wage

1.06 1.18

Number of hours of grandparenting, children
aged 0–2

25.4 30.5

Number of hours of grandparenting, children
aged 3–5

13.4 7.10

Number of hours in childcare facilities,
children aged 0–2

29.5 34.2

Number of hours in childcare facilities,
children aged 3–5

30.7 29.8

Proportion of college working mothers/
college working women

46.5 40.6

Proportion of college working mothers/
college mothers

77.8 80.6

Distributions Data Baseline

Mother’s distribution by education

<hs 20.3 19.7

hs 20.9 21.6

col 58.8 58.7

Working mother’s distribution by education

<hs 13.8 7.0

hs 16.5 12.2

col 69.7 80.8

Working women’s distribution by education

<hs 14.7 18.3

hs 18.4 18.0

col 67.0 63.7



23 In the data low-educated mothers work on average 31 h a week
while college mothers work 35.8 h.



24 This discrepancy may be due to the reduced number of educa-
tional categories but given the limited number of observations avail-
able in each group, it was not possible to disaggregate further.
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women and the proportion of college working mothers over
college mothers are very close to those observed in the data.

4 Policy Experiments

In this section, I quantify the effects of subsidies for
formal childcare and subsidies on grandmothers’ time,
on mothers’ labour force participation, fertility, and the
extent of use of formal versus informal childcare. Before
proceeding to the experiments it is worth exploring in
more detail the main mechanisms underlying the base-
line model that affect the choice of hours worked by
women helped and not helped by grandmothers (see,
e.g., Tables A1 and A2 in the Appendix).

First, I compare women’s decisions to become amother
and mothers’ employment rates. Those who are helped by
grandmothers exhibit a larger fertility rate: 57.5% against
43.4% for women who are not. They also participate more:
the employment rate of mothers of children aged 5 years or
younger who make use of grandmothers’ help is about 50%
higher than that of women without help. This is consistent
with the data (see Table 2 in Section 3.1.).

Second, female employment rates and hours worked
were observed according to the wages of men and women.
Generally, the higher the husband’s wage the lower the
employment rate and hours worked of a mother due to an
income effect. However, given the husband’s wage, the
higher the woman’s wage, the lower the fertility rate and
the more a woman work because of the higher opportunity
cost of not working. This behaviour is also to a certain
extent corroborated by the data (see Table 1 in Section 3.1).

Third, heterogeneous effects were examined. There
are some differences in terms of fertility and employment
across different educational categories. Low-education
women married to high school or college men exhibit a
larger fertility rate (and work less) than low-education
women married to low-education men. This is in part
due to a low opportunity cost of not working and to an
income effect, which induces low-education women to
stay at home and devote more time to care for their chil-
dren as the husband’s wage increases. Most low-educa-
tion women either have children and work zero hours or
do the opposite. Only a few, especially those with the
highest wages try to reconcile work and family. As can
be seen by comparing Tables A1 and A2, this is more
prevalent when grandmothers are available.

If we compare high school women married to high
school men with those married to college men, the same
pattern applies: as the husband’s wage increases, they

tend to have more children and leave the labour market,
again due to an income effect. On the other hand, most
high school women married to low type men have chil-
dren and work part of their disposable time, particularly
if they are helped by their grandmothers. Finally, college
women have less children if they are not helped by
grandmothers, especially those married to low-education
men, because of the high opportunity cost for this type of
woman, i.e. staying at home and caring for their children
is too costly in terms of forgone wages.

4.1 Childcare Subsidies for Children Aged 2
Years or Younger

In this section, I show the effects of increasing means-
tested subsidies for formal childcare for working mothers
with children aged 2 years or younger. This experiment
was implemented as described next. I set a particular
value for the employment rate of mothers of children
aged 2 years or younger as a target and computed the
change in the value of the childcare subsidy in period 1,
θy, as well as the necessary adjustment in tax rates tomake
it happen. The target value is set equal to 57.3%, the
European average maternal employment rate for women
whose youngest child was aged 2 years or younger in 2016
according to OECD Data.²⁵ The corresponding childcare
subsidy in period 1 turned out to be three times larger
than in the baseline economy and the tax rate increase
2.5% (Tables A3–A5).

Table 10 shows that the employment rate of mothers
with children aged 2 years or younger grows by 6%
points, which implies a value of 0.15 for the elasticity
with respect to childcare costs. This result is consistent
with the values that have been estimated in previous
literature, which for Europe range from 0.14 for UK, to
0.46 for Romania.²⁶ However, mothers work on average
fewer hours. This does not happen just because the
mothers who enter the labour market will supply very
few hours (composition effects), but rather due to income
effects and to the tax adjustment, which make the working
activity less rewarding.²⁷ This reduction in average hours



25 Year 2016 was chosen to be consistent with the EU-SILC data
used in the calibration section.
26 For the US, Blau and Hagy (1998) estimated a value of 0.2 for the
elasticity of employment with respect to the price of childcare.
27 Tables A2 and A6 in the Appendix show that mothers not helped
by grandmothers, who worked in the baseline, work fewer hours
given the rise in the childcare subsidy. This is especially prevalent
among womenmarried to non-college men. Some womenmarried to
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worked generates a 6% reduction in the number of hours
that children aged 2 years or younger spend in childcare
facilities. In addition, more affordable childcare implies a
significant reduction in informal childcare use (12.8%).

I now look at disaggregated results according to the
educational types of women to observe the model’s pre-
dictions along these lines. Table 11 shows that all types of
mothers participate more in the labour market. The growth
in the proportion of working mothers over mothers is par-
ticularly significant for women with low and medium edu-
cational levels: 13 and 11%, respectively. This explains

the drop in the ratio of mother’s wage to women’s wage,
which decreases by close to 3% (see Table 10). This out-
come agrees with the results in the related literature. For
instance, Del Boca et al. (2009) found that less educated
women are more sensitive to changes in the price of formal
childcare, and Guner et al. (2020) showed that the change
in labour supply is particularly strong for women at the
bottom of the skill distribution when child-related trans-
fers are expanded.

It comes as a surprise that for women with tertiary
education fertility is not positively affected. According to
Del Boca et al. (2009) this type of family policies may
positively affect the fertility rate of highly educated women
because they reduce the opportunity cost of child-bearing.
In fact, this occurs for some college women married to
non-college men, but this effect is compensated by the
decrease in fertility of some college women married to
college men, who do not qualify for the subsidy, but are

Table 10: Experiments

Subsidising childcare costs in pdo 1 (θy) Baseline θ3 y % var % var
% tax

Percentage of women being mothers 44.6 44.4 −0.48 −0.19
Employment rate of mothers, children aged 0–5 58.5 61.4 4.78 1.91
Employment rate of mothers, children aged 0–2 51.2 57.1 10.9 4.36
Employment rate of mothers, children aged 3–5 65.8 65.7 −0.25 −0.10
% of work-mothers using free care, children 0–2 15.7 13.8 −12.8 −5.10
% of work-mothers using free care, children 3–5 11.6 11.8 1.07 0.43
Ratio of mother’s wage to women’s wage 1.18 1.15 −2.87 −1.15
Hours in childcare facilities, children aged 0–2 34.2 32.2 −6.02 −2.41
Hours in childcare facilities, children aged 3–5 29.8 29.8 −0.14 −0.06

Subsidising after school hours in pdo 2 (p e
2 , θy ) Baseline ( θ3 y ,

1
2 p e

2 ) % var % var
% tax

Percentage of women being mothers 44.6 52.2 15.8 2.25
Employment rate of mothers, children aged 0–5 58.5 64.3 9.5 1.35
Employment rate of mothers, children aged 0–2 51.2 57.8 12.1 1.73
Employment rate of mothers, children aged 3–5 65.8 70.8 7.3 1.04
% of work-mothers using free care, children 0–2 15.7 11.6 −30.1 −4.30
% of work-mothers using free care, children 3–5 11.6 9.3 −22.8 −3.26
Ratio of mother’s wage to women’s wage 1.18 1.15 −2.50 −0.36
Hours in childcare facilities, children aged 0–2 34.2 32.1 −6.26 −0.89
Hours in childcare facilities, children aged 3–5 29.8 30.5 2.21 0.32

Subsidising grandmothers’ time (ψ, g1) Baseline g4 1 % var % var
% tax

Percentage of women being mothers 44.6 48.6 8.68 0.96
Employment rate of mothers, children aged 0–5 58.5 63.4 8.08 0.90
Employment rate of mothers, children aged 0–2 51.2 58.2 12.8 1.42
Employment rate of mothers, children aged 3–5 65.8 68.7 4.23 0.47
% of work-mothers using free care, children 0–2 15.7 49.5 103 11.5
% of work-mothers using free care, children 3–5 11.6 41.3 112 12.4
Ratio of mother’s wage to women’s wage 1.18 1.19 0.69 0.08
Hours in childcare facilities, children aged 0–2 34.2 34.2 −0.02 0.00
Hours in childcare facilities, children aged 3–5 29.8 29.7 −0.5 −0.06



low-educated men decide to become mothers and reduce hours
worked from fulltime to part-time. There are also some women mar-
ried to non-college men, who were already mothers in the baseline,
but did not work; these women now participate in the labour
market, but on a part-time basis.
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particularly affected by the tax increase. This is consistent
with the results of Haan and Wrohlich (2011), mentioned
earlier in the related literature, who concluded that child-
care subsidies do not affect fertility on average, though
with heterogeneous effects.

4.2 Childcare Subsidies in Periods 1 and 2:
the “Double-subsidy”

The childcare subsidy studied in Section 4.1 did not affect
the employment rates of mothers of children aged 3–5
years because the target was childcare in period 1. Given
the shortage of affordable childcare driven by long work
schedules mentioned earlier in the Introduction, an “over-
time” subsidy (p e

2 ) was added to the model to partly cover
the cost of after-school hours. This subsidy is targeted to
mothers of children aged 3–5 years, which are the ones
whomaymostly need it, given that regular hours at school
in period 2 are already universally provided. The value of
this additional subsidy is set so that the aggregate employ-
ment rate of mothers of children aged 2 years or younger
meets the previous target. Subsidising half of after school

hours, ( )p e1
2 2 , in addition to the previous childcare subsidy

in period 1, (3θy), achieves this target but requires an adjust-
ment in tax rates of about 7%. The expression of this “over-
time” subsidy is given by ( ){ }∑ −
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2 . This term

is only relevant for mothers not helped by grandparents

who work longer than regular hours in period 2, and should
be added to the right-hand side of the government budget
constraint in Section 2.

The effects of this “double-subsidy” are displayed in
Table 10. The percentage of women beingmothers increases
substantially, from 44.6 to 52.2%, especially for women
not helped by grandmothers, which grows by 17.5%. As
expected, the additional subsidy induces more women to
have children, especially women with tertiary education:
the proportion of mothers over women rises by 18% for
college women, while for women with low and medium
educational levels, it grows by 14 and 10.5%, respectively
(see Table 11).

Regarding employment effects, the reduction in the
cost of after school hours increases the employment rate
of mothers of children aged 3–5 years by 7%, especially
that of women with low and medium educational levels:
the proportion of working mothers over mothers rises by
41 and 25% for women with low and medium educational
levels, respectively, and by only 2% for women with ter-
tiary education (Table 11). This is due to the increase in
the fertility rate of women with tertiary education, which
compensates to some extent the growth in the labour
involvement of these types of women. These effects
have an impact on the distributions of women according
to education levels. Table 11 shows that college mothers
gain weight in the distribution of mothers, while women
with low and medium educational levels do so in the
distribution of working mothers, a finding consistent
with the results by Del Boca et al. (2009) mentioned
before (Table A7).

Concerning childcare use, cheaper access to formal
childcare reduces the percentage of working mothers
using free care by 30 and 23% in periods 1 and 2, respec-
tively. As in the previous scenario, the number of hours
spent in childcare facilities by children aged 2 years
or younger decreases by 6% because women work on
average fewer hours in period 1. Conversely, the number
of hours spent in childcare facilities by children aged 3–5
years goes up, because women work on average more in
period 2 given that childcare has becomemuch cheaper.²⁸

Table 11: Distributions by education under alternative scenarios

Statistics Baseline 3θy (3θy ,

p e1
2 2 )

4g1

Mother’s distribution by education

<hs 19.7 20.5 19.4 19.5

hs 21.6 22.0 20.5 20.9

col 58.7 57.5 60.2 59.6

Working mother’s distribution by education

<hs 6.97 7.88 9.45 7.5

hs 12.2 13.2 13.5 12.3

col 80.8 78.9 77.0 80.1

Proportion of mothers/women

<hs 40.2 41.5 46.2 43.3

hs 45.6 46.2 50.7 48.2

coll 45.9 44.8 55.1 50.9

Proportion of working mothers/mothers

<hs 20.7 23.6 31.4 24.6

hs 33.1 37.0 42.5 37.5

coll 80.6 84.1 82.4 85.3



28 Tables A4 and A8 show that most women with tertiary education
(not helped by grandmothers)work more hours in the second period
as a result of the cheaper access to after- school care. Only those
who decide to become mothers reduce hours worked from fulltime
to part-time. Non-college women married to non-college men show
the same behaviour. Conversely, low-educated women married to
high educated men are not affected because they devote all their
time to care for their children given the low opportunity cost of not
participating in the market compared to the cost of childcare.
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4.3 Subsidising Grandmothers’ Time

In the following paragraphs, I explain how subsidies on
grandmothers’ time are introduced in the model, and
how to compute the fiscal cost associated with this policy.
To keep the analysis tractable, I abstain from modelling
the endogenous decision of whether to provide childcare
or not from the point of view of the grandmother.²⁹ The
idea is that a certain fraction of grandmothers in the
economy receive a subsidy to care for their grandchil-
dren. The amount of the subsidy is computed as the pro-
duct of the daughters’ hourly wages and the daughters’
working hours (for which they need childcare).³⁰ The
value of the grandmother’s availability parameter is set
exogenously, together with the value of the subsidy, to
meet the employment targets such that this experiment is
comparable to the previous ones. The exercise is done in
such a way that taxes adjust to finance the granny subsidy
so that the fiscal balance stays the same. Grandmother
availability turns out to be four times larger than that in
the baseline economy (4g1), tax rates 9% higher, and the
subsidy received by grannies a third of the daughters’
wages ( = /ψ 1 3).

The bottom panel of Table 10 shows the effects of the
rise in the probability of grandmother-provided childcare
for mothers of children aged 2 years or younger, from
8.5% in the baseline to 34%. This policy generates a
13% increase in the employment rate of these mothers
and a 4% increase in the employment rate of mothers of
children aged 3–5 years. Consequently, the percentage of
working mothers with children aged 5 years or younger,
who use grandmother-provided childcare, increases from
13 to 45%. Greater access to informal childcare allows
more women to reconcile work and family. These results
are consistent with the previous empirical analysis, where
it was established that there is a positive association
between making use of grandparents and labour force
participation (see Table 2 in Section 3.1).

Having greater access to grandmother provided child-
care, not only positively affects the female employment

rate, but also the fertility rate: the percentage of mothers
increases by almost 9%. As in the previous experiments,
the increase in the number of mothers is mostly accounted
for by women with tertiary education: the proportion of
mothers over women raises by 10% for college women,
while it increases by 7 and by 5% for women with low
and medium educational levels, respectively (Table 11).

Conversely, the positive effects on employment are
concentrated among women with non-tertiary education,
in line with the positive association between making use
of grandparents and labour force participation for low-
education women shown in Table 2 in Section 3.1. The
proportion of working mothers over mothers increases by
17 and 12% for women with low and medium educational
levels, respectively. Concerning women with tertiary edu-
cation, the rise in the proportion of working mothers over
mothers is more modest for two reasons. First, as in the
“double-subsidy” scenario, the rise in the fertility rate
compensates to some extent the growth in labour involve-
ment. And second, more than 80% of women with tertiary
education were already working in the baseline. For highly
educated women the availability of grandmothers is not as
essential as for low-education women because they earn
higher wages and, consequently, can afford paying for
formal childcare. In addition, they face higher opportunity
costs of not working.

4.4 Comparing Subsidising Formal Childcare
and Grandmothers’ Time

If we compare the results of subsidising formal childcare
and grandmothers’ time, the combination of the two types
of subsidies for formal childcare, i.e. a “double-subsidy,”
turns out to be more effective than the granny subsidy in
terms of mothers’ employment and fertility.³¹ For each
additional point increase in taxes, the aggregate employ-
ment and fertility rates in the double-subsidy scenario
increase by 1.35 and 2.25% against 0.9 and 0.96% in the
granny subsidy experiment (see these elasticities in the
last column in Table 10). However, both experiments
require a substantial tax adjustment, 7 and 9%, respec-
tively. If the aim is just to raise the employment rate of
mothers of children aged 2 years or younger, subsidising
childcare costs only in the first period is more effective
because the fiscal effort is lower: for each additional point



29 The article is not about capturing the trade-offs faced by grand-
mothers, but about those of the mothers. Modelling the decision of
grandmothers would generate considerable technical difficulties
and would not add much to the study of the effectiveness/elasticity
of these policies. Of course, I am aware of this shortcoming, but I
consider this contribution as a first approximation to this problem.
30 To impute the wage I make the extreme assumption that the
grandmother’s level of education is the same as her daughter’s
based on the low degree of intergenerational mobility in education
reported by the OECD (2018).



31 The effectiveness is measured by computing the elasticity of the
relevant variable to the fiscal effort measured by the necessary tax
increase.
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increase in taxes, the employment rate of mothers of chil-
dren aged 2 years or younger goes up by 4.36 against 1.73%
in the case of the double-subsidy experiment and 1.42
in the case of the granny subsidy experiment. The reason
for this difference in terms of effectiveness is due to the
higher fiscal effort needed in the latter scenarios to finance
either half of the costs of after-school hours or grand-
mothers’ time.

Regarding the heterogeneous effects, the subsidy
experiments seem to favour the employment rate of
women without tertiary education or women married to
non-tertiary educated men the most. The reason is quite
simple. Subsidies to cover childcare expenses in the first
period are means-tested; therefore, high-income families
do not qualify for them. By contrast, the greater avail-
ability of grandparents does not depend on income.
These institutional differences generate variations in the
distribution of working mothers by the level of education.
In particular, women with tertiary education lose less
weight in the distribution of working mothers in the
granny subsidy scenario. For instance, the growth in the
proportion of college working mothers to college mothers
in the granny subsidy experiment is 5.6% against 2.2% in
the double-subsidy scenario.

The results obtained in this analysis contrast to what
other authors have suggested. For instance, Cardia and
Ng (2003) claimed that subsidising grandparents’ time is
the most effective childcare policy. When they compare
the effects of time transfers to that of money transfers,
they arrive at the conclusion that money transfers may
decrease female labour supply because the income effect
can compensate the substitution effect. This result stems
from the fact that money transfers are not made contin-
gent on female employment. This is not the case in the
present study. It is true that average working hours
decrease, but the fact that more mothers participate
more than compensates.³² Furthermore, Cardia and Ng
(2003) do not compute the fiscal cost of the policy, which,
here, is found to be quite significant. Rupert and Zanella
(2018) also held the opinion that childcare subsidies may
not be very successful due to the substitution between
informal and formal childcare. This does not occur here.
The drop in the percentage of mothers using free care is
basically driven by the fact that more women decide
to work.

All in all, according to the model, subsidies on grand-
mothers’ time do not seem to deliver better results than
childcare subsidies because they are less effective/more
costly. In addition, implementing a granny leave policy in
the real world may be very difficult because the reasons
why grandmothers do not help with their grandchildren
may not be all due to the lack of monetary incentives.
Rather, other caring duties (to other children, to their
partners or to their own elderly relatives), their physical
ability to care for a child (due to the prevalence of chronic
illness or other health problems) may also play a role.
Another factor that may undermine the importance of
monetary incentives is social norms. Southern European
grandmothers were likely helped by their own grand-
mothers and may tend to feel like their duty to help with
their care. Last, the satisfaction a grandmother gets from
being a “helper” to her family may also be relevant. How
much do these factors matter versus opportunity costs is
uncertain, and out of the scope of this article, but on the
future agenda. Finally, considerations related to inequality
and distributional effects of these policies would also
seem to favour childcare subsidies versus granny leaves
because childcare subsidies improve more the labour
market opportunities of women at the bottom of the
skill distribution.

5 Robustness Exercises

In this section, I perform some robustness concerning the
childcare policies available in the baseline model. I quan-
tify to what extent childcare subsidies account for mar-
ried mothers’ employment and fertility by removing them
completely. I also explore the quantitative importance
of the tax credit introduced in 2003 by doing a similar
exercise.

5.1 No Subsidy for Working Mothers of
Children Aged 2 Years or Younger

Some authors, Bick (2016) among others, claim that the
rise in maternal employment is too small to conclude that
the lack of subsidised childcare accounts for the low
labour force participation of mothers with children aged
2 years or younger in Germany. In this section, the child-
care subsidy for working mothers of children aged 2 years
or younger is removed to test this hypothesis for the case
of Spain.



32 As Haan and Wrohlich (2011) have suggested, childcare subsi-
dies conditional on employment, by providing financial incentives
for mothers with newborn children, are the most promising means
to foster female employment.
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The upper panel in Table 12 shows that the effects are
non-negligible. The employment rate of mothers of chil-
dren aged 2 years or younger drops by 27%, while that
of mothers of children 3–5 years is also significantly
reduced (by close to 14%). This is in stark contrast to
the results obtained in Section 4.1, where the rise in the
childcare subsidy only affected the labour force partici-
pation rate of mothers with children aged 2 years or
younger. This difference is mainly driven by the huge
drop in fertility as a result of the removal of the childcare
subsidy: the percentage of women being mothers goes
down substantially, particularly that of women not helped
by grandmothers which drops by 25%. Note also that in
Section 4.1 average fertility was not affected, though
with heterogeneous effects. This robustness exercise
bring to light the relevance of a minimum level of child-
care subsidies to prevent fertility from dropping and the
presence of non-linear effects concerning childcare sub-
sidies (Tables A9–A11).

With regard to average hours worked, they raise con-
siderably. This is not driven by the fact that women – not
helped by grandmothers and on the verge of participation –
stop working when the subsidy is removed. It is mainly
driven by women – not helped by grandmothers and mar-
ried to non-college men – who decide not to have a child
and therefore work fulltime; and by mothers (also not

helped by grandmothers)who work more hours in the first
period as a result of the income effect generated by the
elimination of the subsidy (compare Tables A2 and A12 in
the Appendix). This last behaviour explains the substan-
tial rise in the number of hours that children aged 2 years
or younger spend in childcare facilities, around 7%,
despite the elimination of the subsidy. Furthermore, the
fact that childcare costs have become more expensive
makes the use of free care by grandmothers more relevant,
mainly in the first period: the percentage of working
mothers using free care for children aged 2 years or
younger rises by 10% points.

These changes in employment and fertility rates are
different in magnitude depending on the educational
category. The most responsive groups are womenmarried
to men without tertiary education and women with ter-
tiary education. For women married to men without ter-
tiary education, childcare subsidies are needed to finance
childcare costs and to reconcile work and family. For col-
lege women, opportunity costs play a significant role.
Table 13 shows that mothers without tertiary education
are the main losers in terms of employment because they
are more sensitive to the price: the proportion of working
mothers over mothers falls by 100 and 78% for women
with low and medium educational levels, respectively;
for college women it drops by only 7%. On the other

Table 12: Robustness

No childcare subsidy in period 1 Baseline =θ 0y % var

Employment rate of mothers, children aged 0–2 51.2 39.9 −27.1
Employment rate of mothers, children aged 3–5 65.8 57.4 −13.7
Ratio of mother’s wage to women’s wage 1.18 1.22 3.43
% of work-mothers using free care, children 0–2 15.7 25.8 48.3
% of work-mothers using free care, children 3–5 11.6 16.7 35.7
Hours in childcare facilities, children aged 0–2 34.2 36.7 7.06
Hours with grandmothers, children aged 0–2 30.5 30.5 0.0
Percentage of women being mothers 44.6 35.8 −22.0
% of women being mothers, helped by grannies 57.5 57.5 0.0
% of women being mothers, not helped by grannies 43.4 33.8 −25.0

No tax credit in period 1 Baseline =T 0 % var

Employment rate of mothers, children aged 0–2 51.2 42.5 −18.6
Employment rate of mothers, children aged 3–5 65.8 59.8 −9.58
Ratio of mother’s wage to women’s wage 1.18 1.17 −1.09
% of work-mothers using free care, children 0–2 15.7 21.2 29.6
% of work-mothers using free care, children 3–5 11.6 14.4 20.8
Hours in childcare facilities, children aged 0–2 34.2 36.7 6.87
Hours with grandmothers, children aged 0–2 30.5 32.3 5.80
Percentage of women being mothers 44.6 37.9 −16.2
% of women being mothers, helped by grannies 57.5 55.4 −3.70
% of women being mothers, not helped by grannies 43.4 36.3 −17.8
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hand, women with tertiary education are much more
affected in terms of fertility because of the higher oppor-
tunity costs of having children in terms of forgone wages:
the proportion of mothers over women falls by 23% for
college women, while that of non-college women falls by
only 16%.

5.2 No Tax Credit for Working Mothers of
Children Aged 2 Years or Younger

A monthly cash benefit of 100 euros for working mothers
of children aged up to three was introduced in 2003
(Ley 46/2002 de 18 de Diciembre 2002). Some authors,
Azmat and González (2010) and Sánchez-Mangas and
Sánchez-Marcos (2008), have found evidence of positive
effects of this policy on fertility and on the employment
rate of mothers with small children. Table 12 shows to
what extent tax credits for working women with children
aged 2 years of younger matter for female employment
and fertility by removing them. The aggregate effects on
employment and fertility are similar to the ones in the
previous scenario, but lower in magnitude. The elimina-
tion of this transfer not only affects women not helped by
grandmothers, as in the previous scenario, but also those
helped by grandmothers because this cash benefit is
linked to employment, not to childcare expenses. The
only requirement for mothers of children aged 2 years
or younger is to be employed. This cash transfer is not
means-tested (Table A13).

The middle panel in Table 12 shows that the employ-
ment rates of mothers in the first and second period fall
significantly, 19 and 10%, respectively. Fertility is also
substantially reduced, especially for mothers not helped
by grandmothers. On average, the removal of the cash
transfer raises the number of hours children aged 2 years
or younger spend with grandmothers and in childcare
facilities by 6% since most mothers tend to work longer
hours to compensate for the loss of income. A non-neg-
ligible number, especially women with college education
married to non-college men and not helped by grand-
mothers, decide not to have a child and work fulltime
(compare Tables A2 and A14 in the Appendix). The rea-
sons are twofold: first, these women have very high
opportunity costs of not working; and second, the loss
of the cash benefit matters a lot given their partner’s low
income. As in the previous experiment, the changes in
employment and fertility rates are different in magnitude
depending on the educational category. Table 13 shows
that again, women without tertiary education are the
main losers in terms of employment, while women with
tertiary education are much more affected in terms of
fertility.

6 Conclusion

The question of the most effective policies allowing
parents to reconcile work and family is currently at the
centre of policy debates. This question takes on far
greater significance in Southern European countries
given the low fertility and mothers’ participation rates
and the prevalence of grandmothers’ childcare. The
framework developed in this article has allowed us to
compare the effects of two such policies, subsidising
formal childcare versus subsidising grandmothers’ time.
A model economy populated by married households that
make employment and fertility decisions has been used
to address this question. The model was calibrated to
match certain statistics related to female labour force
participation of mothers with young children, fertility,
the composition of formal versus informal child care,
and childcare costs for the Spanish economy. The study,
through a series of experiments, quantified the relative
effectiveness of changes in grandmothers’ availability (by
means of granny subsidies) and subsidies for formal
childcare for young mothers’ rates regarding labour force
participation and fertility, paying special attention to het-
erogeneous effects.

Table 13: Distributions by education under alternative scenarios

Statistics Baseline =θ 0y =T 0

Mother’s distribution by education

<hs 19.7 21.0 21.3

hs 21.6 21.1 23.0

col 58.7 57.9 55.7

Working mother’s distribution by education

<hs 6.97 2.94 5.67

hs 12.2 6.45 11.7

col 80.8 90.6 86.6

Prop. mothers/women

<hs 40.2 34.2 36.9

hs 45.6 35.8 41.3

col 45.9 36.4 37.1

Prop. work-mothers/mothers

<hs 20.7 6.77 13.6

hs 33.1 14.7 26.1

col 80.6 75.4 75.8
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The work produced some interesting findings. From a
policy perspective, if the objective is simply to rise the
labour force participation rate of mothers of children
aged 2 years or younger, emulating the Swedish model,
that is, devoting more resources to subsidising formal
childcare for working mothers of children aged 2 years
or younger seems the best option, despite the average
decrease in hours worked.³³ Subsidising grandmothers’
time is more expensive in terms of the fiscal adjustment
and also more difficult to implement. But if the aim is also
to reverse the decline in fertility rates, the “double-sub-
sidy” may be worth taking into account, despite being
more expensive.

Concerning heterogeneous effects, in all the experi-
ments, the increase in labour force participation was
mainly accounted for by the behaviour of women without
tertiary education, while that of fertility was accounted
for by the behaviour of women with tertiary education. In
fact, childcare policies are not neutral from a distribu-
tional point of view. Less educated women are more
sensitive to changes in prices than women with more
education and better labour market opportunities, a finding
that is consistent with economic theory and with previous
empirical analysis. Therefore, considerations related to
inequality and distributional effects of these policies would
also seem to favour childcare subsidies versus granny
leaves.

One should naturally be cautious about pushing
these conclusions too far. To properly evaluate the ben-
efits and costs of subsidising grandmothers’ time and
childcare subsidies, apart from performing a proper wel-
fare analysis, additional aspects should be modelled. The
most obvious is grandmothers’ labour supply decisions to
capture the trade-offs faced by them. However, making
the labour supply decision of grandmothers endogenous
will be no panacea. As stated previously, the reasons why
grandmothers may decide not to care for their grandchil-
dren may not all be related to monetary incentives.
Rather, other caring duties, their physical ability to care
for a child, social norms, and altruistic behaviour may
undermine the importance of monetary incentives.

Moreover, suppose we overcome the previous caveat,
there is still some controversy over whether mothers
should rely on grandmothers to care for their children.

Who should work? Factors, such as returns to experience,
could tip the balance in favour of the granny leave policy
because of the adverse consequences for mothers of
being absent from the labour force for a long time to
care for their children. This type of analysis would require
introducing dynamic aspects, such as mothers’ skill
depreciation and the rules for the computation of pension
schemes, that are absent in this article. Given that the
treatment of the granny leave policy is incomplete (for
all these reasons), this article should be considered as a
first approximation in terms of cost/elasticity of these
policies.

Finally, further empirical research concerning the
relative value of time spent in formal versus informal
childcare is needed. This question is important because
grandmother and formally provided childcare might not
be perfect substitutes.³⁴ If one turns out to be better than
the other, the modelling of the choice of childcare would
be relevant in this context. These avenues of research are
beyond the scope of this article, though on the agenda of
future analysis.
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Appendix

Mothers’ Policy Functions

The policy functions displayed in this Appendix show
mothers’ labour force participation (MLFP). These
matrices show the choice of mothers’ hours worked
according to the education and productivity types of
both partners for mothers helped and not helped by
grandmothers.³⁵ Whenever a dash “–” appears in a
matrix, it means that this type of woman (matched to a

particular type of man) decided not to become a mother
and, therefore, work all their disposable time. Rows order
women decisions according to their education level (from
low to high education), while columns indicate the edu-
cation level of their partners. Note that for each educa-
tional level there are five productivity types (1,2,3,4,5),
again ordered from low to high. For instance, the first
five rows indicate the choice of hours worked by women
with less than high school education and productivity
types in increasing order, and so on. The same pattern
applies for men, but across columns.

Table A1: Baseline scenario: Helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.45 0.42 — — — — — — 0 0 0 0 0 0 0

4 0.52 0.47 0.42 — — — — — — 0 — 0 0 0 0
5 0.59 0.54 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.45 0.42 — — — — — — 0 0 0 0 0 0 0

hs 3 0.53 0.47 0.42 — — — — — — 0 — 0 0 0 0

4 0.59 0.55 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
5 0.65 0.61 0.56 0.52 0.47 0.54 0.49 0.44 — — 0.42 — — — 0
1 0.58 0.54 0.49 0.44 — 0.46 0.42 — — — — — 0 0 0
2 0.64 0.60 0.56 0.51 0.46 0.53 0.48 0.43 — — 0.42 — — — 0

col 3 0.70 0.66 0.62 0.58 0.53 0.60 0.55 0.50 0.45 — 0.48 0.43 — — —
4 — 0.71 0.68 0.64 0.60 0.66 0.62 0.58 0.52 0.47 0.56 0.50 0.45 — —
5 — 0.76 0.73 0.70 0.66 0.71 0.68 0.64 0.59 0.54 0.62 0.57 0.52 0.47 0.42



35 I just included the policy functions needed to follow the argu-
ments explained in the main text for the sake of brevity. The rest of
the policy functions are available upon request.

104  Victoria Osuna



Table A2: Baseline scenario: Not helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 — — — — — — — — 0 0 0 0 0 0 0

4 0.53 0.48 — — — — — — — 0 — 0 0 0 0
5 0.60 0.55 0.51 0 — 0.48 — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 — — — — — — — — 0 0 0 0 0 0 0

hs 3 0.53 0.48 — — — — — — — 0 — 0 0 0 0

4 0.60 0.55 0.51 0 — 0.48 — — — — — — — 0 0
5 — 0.62 0.58 0.53 0 0.55 0.50 0 — — — — — — 0
1 0.59 0.55 0.50 — — 0.47 — — — — — — 0 0 0
2 0.66 0.61 0.57 0.52 0 0.54 0.49 — — — — — — — 0

col 3 — — 0.63 0.59 0.54 0.61 0.56 0.51 0 — 0 — — — —
4 — — — — 0.61 — 0.63 0.59 0.53 0 0.57 0.51 0 — —
5 — — — — — — — 0.65 0.60 0.55 0.63 0.58 0.53 0 —

Table A3: Baseline scenario: Helped MLFP by productivity type in pdo2

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.49 0.43 — — — — — — 0 0 0 0 0 0 0

4 0.57 0.51 0.45 — — — — — — 0 — 0 0 0 0
5 0.63 0.58 0.53 0.48 — 0.50 0.44 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.50 0.43 — — — — — — 0 0 0 0 0 0 0

hs 3 0.57 0.51 0.45 — — — — — — 0 — 0 0 0 0

4 0.63 0.58 0.53 0.48 — 0.50 0.44 — — — — — — 0 0
5 0.69 0.65 0.60 0.55 0.50 0.57 0.52 0.46 — — 0.44 — — — 0
1 0.62 0.58 0.52 0.47 — 0.50 0.43 — — — — — 0 0 0
2 0.68 0.64 0.59 0.54 0.49 0.57 0.51 0.46 — — 0.43 — — — 0

col 3 0.73 0.70 0.66 0.61 0.56 0.63 0.59 0.53 0.47 — 0.51 0.45 — — —
4 — 0.75 0.71 0.67 0.63 0.69 0.65 0.60 0.55 0.49 0.58 0.53 0.47 — —
5 — 0.79 0.76 0.72 0.68 0.74 0.70 0.66 0.62 0.56 0.64 0.60 0.54 0.49 0.43
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Table A4: Baseline scenario: Not helped MLFP by productivity type in pdo2

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 — — — — — — — — 0 0 0 0 0 0 0

4 0.46 0.42 — — — — — — — 0 — 0 0 0 0
5 0.55 0.50 0.44 0.42 — 0.42 — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 — — — — — — — — 0 0 0 0 0 0 0

hs 3 0.47 0.42 — — — — — — — 0 — 0 0 0 0

4 0.55 0.50 0.44 0.42 — 0.42 — — — — — — — 0 0
5 — 0.57 0.52 0.47 0.42 0.50 0.44 0.42 — — — — — — 0
1 0.54 0.49 0.43 — — 0.42 — — — — — — 0 0 0
2 0.61 0.56 0.51 0.46 0.42 0.49 0.42 — — — — — — — 0

col 3 — — 0.59 0.54 0.49 0.56 0.51 0.46 0.42 — 0.43 — — — —
4 — — — — 0.57 — 0.59 0.54 0.48 0.42 0.52 0.46 0.42 — —
5 — — — — — — — 0.61 0.56 0.51 0.59 0.54 0.49 0.43 —

Table A5: Childcare subsidy scenario: Helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.45 0 — — — — — — 0 0 0 0 0 0 0

4 0.52 0.47 0.42 — — — — — — 0 — 0 0 0 0
5 0.59 0.54 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.45 — — — — — — — 0 0 0 0 0 0 0

hs 3 0.53 0.47 0.42 — — — — — — 0 — 0 0 0 0

4 0.59 0.55 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
5 0.65 0.61 0.56 0.52 0.47 0.54 0.49 0.44 — — 0.42 — — — 0
1 0.58 0.54 0.49 0.44 — 0.46 0.42 — — — — — 0 0 0
2 0.64 0.60 0.56 0.51 0.46 0.53 0.48 0.43 — — 0.42 — — — 0

col 3 0.70 0.66 0.62 0.58 0.53 0.60 0.55 0.50 0.45 — 0.48 0.43 — — —
4 0.74 0.71 0.68 0.64 0.60 0.66 0.62 0.58 0.52 0.47 0.56 0.50 0.45 — —
5 — 0.76 0.73 0.70 0.66 0.71 0.68 0.63 0.59 0.54 0.62 0.57 0.52 0.47 0.42
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Table A6: Childcare subsidy scenario: Not helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.45 — — — — — — — 0 0 0 0 0 0 0

4 0.52 0.47 — — — — — — — 0 — 0 0 0 0
5 0.59 0.54 0.50 0.45 — 0.47 — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.45 — — — — — — — 0 0 0 0 0 0 0

hs 3 0.53 0.47 — — — — — — — 0 — 0 0 0 0

4 0.59 0.54 0.50 0.45 — 0.47 — — — — — — — 0 0
5 0.65 0.61 0.57 0.52 0.47 0.54 0.49 0.44 — — — — — — 0
1 0.58 0.54 0.49 — — 0.46 — — — — — — 0 0 0
2 0.65 0.60 0.56 0.51 0.47 0.54 0.49 — — — — — — — 0

col 3 0.70 0.66 0.62 0.58 0.53 0.60 0.56 0.51 0.46 — 0.49 — — — —
4 — — — — 0.61 — 0.63 0.59 — 0 0.57 0.51 0 — —
5 — — — — — — — 0.64 0.60 — 0.63 0.58 — 0 —

Table A7: Double subsidy scenario: Helped MLFP by productivity type in pdo2

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.49 0.43 — — — — — — 0 0 0 0 0 0 0

4 0.57 0.51 0.45 — — — — — — 0 — 0 0 0 0
5 0.63 0.58 0.53 0.48 — 0.50 0.44 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.50 0.43 — — — — — — 0 0 0 0 0 0 0

hs 3 0.57 0.51 0.45 — — — — — — 0 — 0 0 0 0

4 0.63 0.58 0.53 0.48 — 0.50 0.44 — — — — — — 0 0
5 0.69 0.65 0.60 0.55 0.50 0.57 0.52 0.46 — — 0.44 — — — 0
1 0.62 0.57 0.52 0.47 — 0.50 0.43 — — — — — 0 0 0
2 0.68. 64 0.59 0.54 0.49 0.57 0.51 0.46 — — 0.43 — — — 0

col 3 0.73 0.69 0.65 0.61 0.56 0.63 0.58 0.53 0.47 — 0.51 0.45 — — —
4 0.77 0.74 0.71 0.67 0.62 0.69 0.65 0.60 0.55 0.49 0.58 0.53 0.47 — —
5 — 0.79 0.75 0.72 0.68 0.74 0.70 0.66 0.61 0.56 0.64 0.59 0.54 0.49 0.43
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Table A8: Double subsidy scenario: Not helped MLFP by productivity type in pdo2

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.43 — — — — — — — 0 0 0 0 0 0 0

4 0.52 0.46 0.42 — — — — — — 0 — 0 0 0 0
5 0.59 0.54 0.49 0.42 — 0.45 — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.43 — — — — — — — 0 0 0 0 0 0 0

hs 3 0.52 0.46 0.42 — — — — — — 0 — 0 0 0 0

4 0.59 0.54 0.49 0.43 — 0.46 — — — — — — — 0 0
5 0.65 0.61 0.56 0.51 0.45 0.53 0.48 0.42 — — — — — — 0
1 0.58 0.53 0.48 0.42 — 0.45 — — — — — — 0 0 0
2 0.65 0.60 0.55 0.50 0.45 0.53 0.47 0.42 — — — — — — 0

col 3 0.70 0.66 0.62 0.57 0.52 0.60 0.55 0.49 0.43 — 0.47 0.42 — — —
4 — 0.72 — 0.64 0.60 — 0.62 0.57 0.52 0.46 0.55 0.49 0.43 — —
5 — — — — 0.66 — — 0.63 0.59 — 0.61 0.57 — 0.46 —

Table A9: Granny leave scenario: Helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.45 0 — — — — — — 0 0 0 0 0 0 0

4 0.52 0.47 0.42 — — — — — — 0 — 0 0 0 0
5 0.59 0.54 0.49 0.44 — 0.47 0.42 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.45 0.42 — — — — — — 0 0 0 0 0 0 0

hs 3 0.52 0.47 0.42 — — — — — — 0 — 0 0 0 0

4 0.59 0.54 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
5 0.65 0.61 0.56 0.52 0.47 0.54 0.49 0.44 — — 0.42 — — — 0
1 0.58 0.53 0.49 0.43 — 0.46 0.42 — — — — — 0 0 0
2 0.64 0.60 0.56 0.51 0.46 0.53 0.48 0.43 — — 0.42 — — — 0

col 3 0.69 0.66 0.62 0.58 0.53 0.60 0.55 0.50 0.45 — 0.48 0.43 — — —
4 0.74 0.71 0.67 0.64 0.60 0.65 0.62 0.57 0.52 0.47 0.55 0.50 0.45 — —
5 — 0.76 0.72 0.69 0.65 0.71 0.67 0.63 0.59 0.54 0.61 0.57 0.52 0.47 0.42
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Table A10: Granny leave scenario: Not helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 — — — — — — — — 0 0 0 0 0 0 0

4 0.53 0.48 — — — — — — — 0 — 0 0 0 0
5 0.59 0.55 0.50 0 — 0.48 — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 — — — — — — — — 0 0 0 0 0 0 0

hs 3 0.53 0.48 — — — — — — — 0 — 0 0 0 0

4 0.60 0.55 0.51 0 — 0.48 — — — — — — — 0 0
5 0.65 0.62 0.57 0.53 0 0.55 0.50 0 — — — — — — 0
1 0.59 0.54 0.49 — — 0.47 — — — — — — 0 0 0
2 0.65 0.61 0.56 0.52 0 0.54 0.49 — — — — — — — 0

col 3 — 0.67 0.63 0.59 0.54 0.61 0.56 0.51 0 — 0 — — — —
4 — — — 0.65 0.61 — 0.63 0.58 0.53 0 0.57 0.51 0 — —
5 — — — — 0.67 — — 0.64 0.60 0.55 0.62 0.58 0.53 0 —

Table A11: No childcare subsidy scenario: Helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.45 0.42 — — — — — — 0 0 0 0 0 0 0

4 0.52 0.47 0.42 — — — — — — 0 — 0 0 0 0
5 0.59 0.54 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.45 0.42 — — — — — — 0 0 0 0 0 0 0

hs 3 0.53 0.47 0.42 — — — — — — 0 — 0 0 0 0

4 0.59 0.55 0.50 0.44 — 0.47 0.42 — — — — — — 0 0
5 0.65 0.61 0.56 0.52 0.47 0.54 0.49 0.44 — — 0.42 — — — 0
1 0.58 0.54 0.49 0.44 — 0.46 0.42 — — — — — 0 0 0
2 0.64 0.60 0.56 0.51 0.46 0.53 0.48 0.43 — — 0.42 — — — 0

col 3 0.70 0.66 0.62 0.58 0.53 0.60 0.55 0.50 0.45 — 0.48 0.43 — — —
4 — 0.71 0.68 0.64 0.60 0.66 0.62 0.58 0.52 0.47 0.56 0.50 0.45 — —
5 — 0.76 0.73 0.70 0.66 0.71 0.68 0.64 0.59 0.54 0.62 0.57 0.52 0.47 0.42
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Table A12: No childcare subsidy scenario: Not helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 — — — — — — — — 0 0 0 0 0 0 0

4 — — — — — — — — — 0 — 0 0 0 0
5 0.61 — — 0 — — — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 — — — — — — — — 0 0 0 0 0 0 0

hs 3 — — — — — — — — — 0 1 0 0 0 0

4 0.61 — — 0 — — — — — — — — — 0 0
5 — 0.63 0.58 — 0 — — 0 — — — — — — 0
1 0.61 — — — — 0- — — — — — — 0 0 0
2 — 0.62 0.57 — 0 — — — — — — — — — —

col 3 — — 0.64 0.59 0.54 0.61 0.57 — 0 — 0 — — — —
4 — — — — 0.61 — 0.63 0.59 0.53 0 0.57 — 0 — —
5 — — — — — — — 0.65 0.60 0.55 0.63 0.58 0.53 0 —

Table A13: No tax credit scenario: Helped Mothers’ LFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 0.50 0.45 — — — — — — 0 0 0 0 0 0 0

4 0.57 0.52 0.46 — — — — — — 0 — 0 0 0 0
5 0.63 0.59 0.54 0.49 — 0.51 0.45 — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 0.50 0.45 — — — — — — 0 0 0 0 0 0 0

hs 3 0.57 52 0.47 — — — — — — 0 — 0 0 0 0

4 0.63 0.59 0.54 0.49 — 0.51 0.46 — — — — — — 0 0
5 0.69 0.65 0.60 0.56 0.50 0.58 0.53 0.47 — — 0.45 — — — 0
1 0.63 0.58 0.53 0.48 — 0.50 0.45 — — — — — 0 0 0
2 0.68 0.64 0.59 0.55 0.49 0.57 0.52 0.47 — — 0.44 — — — 0

col 3 — 0.69 0.66 0.61 0.56 0.63 0.59 0.54 0.48 — 0.52 0.46 — — —
4 — — — 0.67 0.63 0.69 0.65 0.60 0.56 0.50 0.59 0.53 0.48 — —
5 — — — — 0.69 — 0.70 0.66 0.62 0.57 0.64 0.60 0.55 0.50 0.44
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Table A14: No tax credit scenario: Not helped MLFP by productivity type in pdo1

Men

<hs hs col

Women 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 — — — 0 0 0 0 0 0 0 0 0 0 0 0
2 — — — — 0 — 0 0 0 0 0 0 0 0 0

<hs 3 — — — — — — — — 0 0 0 0 0 0 0

4 0.58- — — — — — — — — 0 1 0 0 0 0
5 — 0.60 0.55 0 — — — — — — — — — 0 0
1 — — — — 0 — 0 0 0 0 0 0 0 0 0
2 — — — — — — — — 0 0 0 0 0 0 0

hs 3 0.58- — — — — — — — — 0 — 0 0 0 0

4 — 0.60 0.55 0 — — — — — — — — — 0 0
5 — — 0.61 0.56 0 0.59 0.54 0 — — — — — — 0
1 — 0.59- — — — 0 — — — — — — 0 0 0
2 — — 0.61 0.56 0 0.58 0.53 — — — — — — — 0

col 3 — — — 0.62 0.57 — 0.60 0.55 0 — 0 — — — —
4 — — — — — — — — 0.57 0 0.60 0.54 0 — —
5 — — — — — — — — — 0.58 — 0.61 0.56 0 —
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