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Abstract

This paper analyzes the effects that childcare policies implemented in the UK in 2005 and
2010, which provided 12.5 and 15 weekly hours of free childcare to all children aged 3 and 4,
had on their mothers’ labour supply. For that, a microsimulation model is elaborated based
on the mothers’ budget constraints aiming to predict how those reforms would interfere on the
mothers’ labour supply choices. The obtained results show that the response of the British
mothers to the childcare policies was generally small, but also that single and married mothers
responded to them differently: while among the single mothers the least educated ones were the
most sensitive to the policies, among the married mothers they were the most educated ones.
By the end, a hypothetical policy which provided free, full time childcare was simulated to verify
the childcare costs constraints faced by the mothers, and the obtained results reinforced British
mothers in general do not change their labour supply behaviour substancially even when free,
full time childcare is provided, but they also reinfoced that the single, least educated and the
married, most educated mothers are the ones who respond more to childcare policies, suggesting
these are the mothers who face more childcare constraints on their labour supply decisions.
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1 Introduction

The importance of childcare for the women’s participation in labour market has constantly being
addressed by family economists since the pioneering of Becker (1965) and Heckman (1974), when
the mothers’ labour supply started being seen as conditional on their disposable time. Since then,
a huge theoretical and empirical literature has been produced, but still presenting conflicting
results about the actual effects childcare have on this process.

More recently, United Kingdom started playing an important role regarding childcare policies.
Since the 1990s, childcare has appeared in this country as key policy to promote the female
participation in labour market, the women’s economic empowerment, the gender equality and
the support to the poor families.1 Targeting these, UK has invested massively in childcare
policies and important reforms have been implemented, like the Child Support, Pensions and
Social Security Act in 2000 and the 10-Years Childcare Strategy in 2005.

One of the most important and ambitious policies of these reforms consisted on the provision
of free childcare to all children in the country. This policy has been gradually implemented and
two steps have already been given: in 2005, 12.5 weekly hours of free childcare started being
provided to all children aged 3 or 4; and in 2010, the number of free weekly hours was extended to
15. This policy, together with a complex system of tax and benefits which also aims to encourage
the labour supply of the families, was supposed to shift British mothers into the labour market
and increase their participation in the economy.

However, the empirical literature has shown that these reforms have been disappointedly
quite ineffective regarding their effects on the mothers’ labour supply. According to the OECD2,
in 2012 UK had still one of the lowest rates of mothers participation in labour market when
compared to other OECD countries while the British mothers had one of the highest preferences
for informal kinds of childcare, thus suggesting childcare perhaps is not be the most important
struggle for the mothers’ labour supply in the UK.

This paper aims to contribute for the better understanding of this issue, checking more
deeply the effects of the free childcare policy on the mothers’ participation in labour market.
For that, we use microsimulation methods to verify how the policy interferes on the mothers’
incentives to supply labour under the context of the whole British tax and benefits system, given
a behavioural model which is restricted by budget constraints which, by their turn, change with
the policy implementation.

Therefore, the next section of this paper will present an overview of the most recent literature
on the childcare policies implemented in the UK and how this paper fits into that context;
then the British tax and benefit system will be described, followed by the consequent budget
constraint created for the mothers and the impact the policy has on them; after the discussion
of the suggested behavioural model which responds to those changes on the budget constrain,
the results for the policy are presented and followed by the effects of a simulated, hypothetical
policy which provides free, full time childcare to the mothers; the last part of the paper consists
in the conclusions.

2 Childcare in the United Kingdom

United Kingdom has become an interesting case study for policymakers and researchers of child-
care policies specially especially because of the huge investments this country has done in this
field since the 1990’s. What makes UK an even more interesting case is the fact these reforms
have presented very controversial effects: In 1998, while still 20% of British women stated that
childcare obligations restricted them from working (Family Resources Survey, 1998), women were
expected to take two thirds of the job creations in the country between 1998 and 2009 (Wilson,
2000). In 2012, however, UK was only the 16th among the OECD countries in mothers labour

1To promote the female participation in labour market through childcare facilities to reduce poverty was a clear
target of the 1st National Childcare Strategy, implemented in 1998.

2OECD’s Family Database.

2



market participation (67.1% rate of participation) and had the 2nd highest cost of childcare,
corresponding to 26.6% of the average family income (the average of the OECD countries was
11.8%) (OECDs Family Database). Chevalier and Viitanen (2002) also identified the lack of
childcare facilities was a constraint for the women’s participation in labour market but, at the
same time, the British mothers were those with the highest preference for informal childcare.

One of the first British policies in childcare occurred with the Child Support Act in 1991,
followed by the creation of the Child Support Agency (CSA) in 1993. The CSA had as main
objective to help financially lonely parents whose partners had passed way (pensions and/or
awards) or who had been divorced (awards or/and agreements between the parents, basically).

In 1998, the 1st. National Childcare Strategy was implemented, having as main focus the
fight against the families’ poverty, reinforced by the Child Support, Pensions and Social Security
Act, putting into practice in 2000. This policy was important because for the first time childcare
was recognized as an instrument to fight poverty though the promotion of the mothers labour
market participation. Skincer (2006) explains that childcare policies have two impacts on fighting
poverty: an indirect one, making the employment of the parents possible; and another in the
long run, breaking the poverty trap.

In 2005, the 10-Year Child Care Strategy was implemented increasing the government invest-
ments in childcare through different policies. For instance, the NHS Childcare Allowance created
a subsidy system for those parents who had their children in childcare centres through a voucher
system. And another of the policies was the introduction of 12.5 weekly hours of free childcare
to all children aged 3 and 4 of the country, which would be extended to 15 weekly hours in 2010.

However, the supply of childcare to the families in the UK has not been perfect. Shincer
(2006) points to an irregular distribution of childcare centres in the British territory, varying
from 11 to 58 per one hundred children along the different counts. The author also shows that
children with disabilities and of ethnic minorities have less access to childcare centres, reinforcing
the endogeneity of this process.

The demand for childcare observed in the UK during the 2000’s may be consequence of
changes observed on the British families along the preview years. Morris (2007) points that
9 million children were living in households with single parents in 2004, corresponding to one
fourth of all British children (they were one tenth in the 1970s). The author argues that maybe
the policies implemented to support single parents have contributed to this increase, creating
incentives for divorces and diminishing their economic risks for the children.

Looking more deeply into the reasons for the demand for childcare by the British mothers,
Pareira-Nicolau et al (2005) elaborate a theoretical model and estimates it econometrically using
data from the General Household Survey from 1991/1992 (GHS92), finding that the provision
and quality of childcare services are more important than the level of wages to pull the mothers
into the labour market. Their model is based on the unitary family framework model, like
in Blundell et al (1999). To include the behaviour of the fathers, elements of male-oriented
models are included. The advantage of the model proposed by the authors is that it considers
the possibility that non-working mothers also can have preference for formal childcare, what
also happens in Duncan et al (1994) and Chiuri (1998). Generally, the traditional models say
that the preference for formal childcare is conditional on the fact that mothers supply labour.
The unitary family framework models represent the utility of the family members in one single
function. This models is maximized considering a single income constrain for the whole family
and two different time constrains, one for the mother and another for the father. While the
mother allocates her time between labour supply, leisure and childcare, the father allocates his
only between labour supply and leisure. Therefore, the decision of the father, thinking in his
context inside the family, depends also on the decision of the mother, in a bargaining way. In
spite of saying that the father does not allocate time with childcare is still a strong hypothesis,
at least it has the advantage of not considering the fathers labour supply inelastic. In this model,
the use of formal childcare intends to maximize the familys utility, being possible to be used
even by mothers who do not supply labour. The use of formal childcare does not intend only to
make mothers labour supply possible.

The results of the paper show that the marginal utility of the formal childcare is positive
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for families where mothers work, reinforcing that the use of formal childcare does not aim to
increase the mothers labour supply, but simply to maximize the whole familys utility. It means
that British families can have preference for formal childcare regardless the labour supply of
their members. Another point that reinforces this idea is that, when there is an increase of
the mothers earnings or of the income from other sources but labour in the family, the mothers
diminish their labour supply, and not the use of formal childcare.

Other interesting results of this paper regard the price of the formal childcare, that is con-
sidered exogenous, affecting the decision of using formal childcare. The increase of this price
increases the demand for it, what makes the formal childcare a Veblen good. The explanation of
the authors is that the price of formal childcare is seen by the families as a proxy for its quality.
Besides, mothers supply more labour if the price of childcare increases. Therefore, one of the
most important conclusions of the paper is that British mothers increase their labour supply
when the quality (and not quantity) of childcare increases, and quality can be observed through
its prices. The increase of the mothers wages does not affect their decision of supplying more
labour significantly.

On the other hand, Brewer and Crawford (2010) use a sample of administrative records held
by the UK Department of Work and Pension to verify the effects of the British childcare policies
on the single mothers. Using a discontinuity design, the authors find small and non-significant
evidence that part-time childcare encourages the participation of the mothers in labour market,
and express concerns about the effectiveness of the public education programmes expansion to
younger children on their parents’ labour supply.

Finally, UK has also a childcare policy which works through its tax and benefit system. The
tax and benefit system consists into a mechanism of taxes and subsidies which varies basically
according to the labour supply preferences and familiar structure of the individuals. According
to Adam and Browne (2010), single mothers and households with children have been more
benefited by this system, while divergent effects for single and married mothers are also found
by Blundell, Duncan, McCrae and Meghir (2000). The tax and benefit system as an exogenous
variation for the labour supply and childcare choices has been used by authors like Averett et
al (1997), Blundell et all (1999) and Bludell et al (2013). The idea is that reforms on the tax
and benefits system change the budget constraints of the individuals and can create incentives
for them to change their behaviours.

This paper fits into this specific literature. Given the inconclusive results obtained on the
evaluation of the recent childcare reforms in the UK, we will interpret the provision of free
childcare in 2005 and 2010 as a change on the budget constraints of the British mothers and,
therefore, to understand the effect of this policy on their labour supply behaviour.

3 British Tax and Benefits System

Interpreting the policy which provided free childcare to the British mothers in 2005 and 2010 as
a change on the tax and benefit system and consequently on the mothers’ budget constraints,
an important element of this study consists on the understanding of the tax and benefit system.
At this section the most important taxes and benefits for this study are described.

Besides collecting budget for the government, a tax and benefit system has generally two
aims: to redistribute income and to encourage a certain kind of behaviour, being the labour
supply one of them. However, its effects on the individuals are quite diverse specially because of
the heterogeneity present on the individual characteristics. Another reason is that individuals
respond differently according to the moment they are along their life cycles.

Adam and Browne (2010) show that the tax and benefits system in UK is progressive. Be-
sides, families with fewer working individuals, because of any reason, generally receive more
benefits and those with more working individuals. Similarly, single parents also in general re-
ceive more benefits than married parents and individuals without children. The authors also
show the adjustments of the tax and benefits which took place between 1997 and 2009 were
quite progressive too, but that households with children and pensioners have gained even more
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from these reforms than the individuals in working age and without children.
According to Browne and Hood (2012), in 2012 the British government spent £3.324 per

capita with social security, or 13.5% of the GDP. It corresponded to 29% of the government
budget, the largest expenditure. In that year, about 30 million people were benefited by the
social security in UK, what means that about half the total British population received at least
one social security benefit.

3.1 Direct Taxes

Direct Taxes are values discounted directly from the individuals’ earnings. Many of the vary
according to the marital status and familiar structure of the individuals, specially their number
of children. Others are also means-tested, which means they vary according to the individual’s
or, in the case of couples, the couple’s earnings. All values of the directed taxes discussed here,
in 2005 and 2010 (years which the free childcare policy was implemented in) were obtained with
the Institute of Fiscal Studies (IFS), and the main ones are basically four:

1. The Income Tax (IT) is a means-tested tax based on the annual earnings of the individual
after the discount of an initial non-taxable amount, achieving up to to 40% of the individuals
earnings. This tax does not depend on the individual’s marital status or number of children.

2. The National Insurance (NS) is a means-tested percentage of their income individuals
have to pay for the social security system again after the discount of an initial non-taxable
amount.

3. The Council Tax (CT) is an annual tax paid by the families to the councils where
they have properties. This tax is not means-tested, and its value varies across the country.
Because of this, we consider the average value of Council Tax in England for all simulations.
Similarly happens to the National Insurance (NI), which varies according to the family
property and, then, an average value is considered.

4. Finally, we consider the house rent (rent) a kind of direct tax, given the families have to
pay it similarly to a tax on the properties where they live. In the same way it happens with
the Council Tax and the National Insurance, it varies according the property and regionally,
which makes us to use an average value of house rent in all simulations. However, differently
to the other taxes, an average value for the house rent in 2005 was obtained and increased
according to the official inflation to obtain the value in 2010

Therefore, we have that the total direct taxes correspond to the sum of the preview compo-
nents:

taxes = IT +NS + CT +NI + rent (1)

3.2 Benefits

By their turn, the benefits are added to the individuals’ earnings. Similarly to the taxes, the
benefits also vary according to marital status of the individuals and their number of children,
while the majority of them are also means-tested, varying according to the individual’s or couple’s
earnings. Their respective values in 2005 and 2010 were again obtained with the Institute of
Fiscal Studies (IFS).

1. The Benefit for Families with Children (BFC) which is a means-tested composed by
two components: the Child Benefit (CB) and the Child Element (CE). The Child
Benefit is a weekly benefit which varies according to the individual’s marital status and
number of children. Child is defined as an individual aged until 16, or between 17 and
20 in a full time and non-advanced education or training. The Family Element is a fixed,
annual benefit independent to the characteristics of the beneficiary.
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BFC = CB + CE (2)

2. An important benefit is the Working Tax Credit (WTC), which is composed by five
elements: the Basic Element (BE), an Extra for Lone Parents or Couples (extra); a
30 Hours Element (30hours); a Child Tax Credit (CTC); and a Childcare Element
(child). The Working Tax Credit is a non-taxable, non-contributory negative taxation
which supports in-work adults in low-paid jobs. Claimants must work at least 30 hours
per week and, in case of couples with children, the combined labour supply of the couple
must be at least 24 hours per week.

The Basic Element and the Extra for Lone Parents or Couples are means-tested benefits
paid annually, while the 30 Hours Element is also a means-tested one which is paid to the
individuals who work at least 30 hours per week, aiming to encourage them to become full
time workers.

The Child Tax Credit is a non-taxable, non-contributory benefit that, under accounting
conventions, is considered a negative taxation. The benefit is cumulative to the Child
Benefit and is composed by a Family Element, a Child Element, a Disable Child Additional
Element and a Baby Element (this last one was abolished in 2011). This benefit does not
depend on the employment status of the claimant, but on one’s number of children.

Finally, the Childcare Element is a subsidy to help families to cover childcare costs. Until a
certain cost limit, this benefit covers 70% of the childcare costs if the single or both parents
work at least 16 hours per week. This benefit is particularly important because it will work
concomitantly to the free childcare policies implemented in 2005 and 2010.

WTC = BE + extras+ 30hours+ CTC + child (3)

3. The Income Support (IS) is a non-taxable, non-contributory benefit paid to people on
low income but who are not unemployed, aged 16 or over. To be eligible, the claimants
family income must be lower than the applicable amount. It also contains a basic compo-
nent, which is fixed but differently for lone parents and couples, and a premium element,
which is means-tested and also different for lone parents and couples.

4. The Jobseekers Allowance (JA) is a taxable benefit claimed by individuals who are 18
years old or older and who are looking for a job to work 16 or more hours per week, and
being able to start working immediately. If the benefit is based on income-based allowance,
in the case of a couple, both individuals must be unemployed.

5. By the end, the Housing Benefit (HB) is a non-taxable and non-contributory benefit
paid to low income families who rent their homes. The number of individuals aged 18 or
more living in the household can diminish the benefit received, because they are supposed
to contribute with the rent. This way, the number of children and the marital status
interferes on the kind of benefit. The Council Tax Benefit (CTB) is also a non-taxable,
non-contributory benefit for low income families to pay the council tax of their homes. The
eligibility criteria are similar to those of the housing benefit. Both benefits are composed
by a basic and a means-tested premium elements, and both varying for lone parents and
couples.

Similarly to the taxes, the total benefits are equivalent to the sum of all preview components:

benefits = BFC +WTC + IS + JA+HB + CTB (4)

Knowing the general structure of the British tax and benefits system, it is possible to con-
struct the budget constraints of mothers and then to verify which effect the free childcare policies
implemented in 2005 and 2010 had on them.
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4 Mothers’ Budget Constraints

The structure of the tax and benefits system allows to construct budget constraints for the
British mothers. Given we are interested on the effects of the 2005 and 2010 policies, and that
those reforms provided free childcare to all children aged 3 and 4, we consider the case of mothers
whose only child was 3 or 4 years old at the moment one of the policies was implemented. Because
some of taxes and benefits vary according to the mother’s marital status and are based on the
household earnings instead of the individual’s ones, these mothers are initially differentiated in
single and married.

Also, some of the taxes and benefits are means-tested, which means they vary according to the
mother’s or household’s gross earnings. Assuming the mother’s hourly earnings are constant, one
will have higher or lower gross earnings depending on the amount of her hourly labour supply
(number of working hours). Disregarding the tax and benefits, and keeping the assumption
mother’s hourly earnings (HourEarn) are constant, her gross earnings (GrossEarnings) would
monotonically change according to her hourly labour supply (LabSup):

GrossEarnings = HourEarn ∗ LabSup (5)

Therefore, we have that the tax and benefits vary according to the mother’s marital status
and gross earnings, which, by their turn, depend on her constant hourly earnings and variable
hourly labour supply. However, the hourly earnings are supposed to be different according to the
different mothers’ educational levels: more educated individuals are in general more productive
than the less educated ones, then it is expected that the former have higher hourly earnings than
the latter.

Thus, besides differentiating the mothers in single and married, we also differentiate them
according to their educational levels. We consider three categories for the mothers’ educational
level: (1) mothers without any educational level; (2) mothers with gcse grades d g or a c and
gce a-level /sce higher grades; and (3) mothers with first or higher degrees. As consequence,
when their marital status are considered, we have six representative mothers: single or married
mothers without any educational level, who are called single 1 and married 1 respectively; single
or married mothers with gcse grades d g or a c and gce a-level /sce higher grades, who are
called single 2 and married 2 respectively; and single or married mothers with first or higher
degrees, who are finally called single 3 and married 3 respectively.

For the single 1 and the married 1 representative mothers, it means, mothers without edu-
cational level, we consider the national minimum wage rate as their hourly earnings3. For the
representative mothers single 2 and married 2, and single 3 and married 3, we consider the
average hourly earnings observed for the sample of mothers with the respective characteristics of
these categories from the British Household Panel Survey in 2005 and the survey Understanding
Society in 2010. These values are presented in the Table 1:

Table 1: Hourly earnings for the representative mothers in 2005 and 2010:

representative mothers: year 2005 year 2010
single 1 minimum wage (£5.05) minimum wage (£5.93)
single 2 £6.0356 £6.7852
single 3 £7.3800 £10.5288
married 1 minimum wage (£5.05) minimum wage (£5.93)
married 2 £6.5984 £7.2568
married 3 £10.8015 £9.9821

Source: BHPS 2005 and Understanding Society 2010

3In the UK, the national minimum wage depends on the individual’ age and whether he is an apprentice. Here we
are considering the minimum wage for individuals aged 21 or over.
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Table 1 shows that the mothers’ average hourly earnings increased nominally between 2005
and 2010, specially for the single 3(the most educated, single mothers): the equivalent to 42.66%.
For the other representative mothers, an increase is again observed but in smaller rates, such
as 9.97% for the married 2, which is a lower rate than the inflation one of the period, which
was 14.5%. It means some mothers had losses on their average hourly earnings between 2005
and 2010 in real terms. Besides, the group of mothers represented by married 3(the married,
most educated ones) had even a nominal loss, with their average hourly earnings decreasing from
about £10.80 in 2005 to about £9.98 in 2005, equivalent to a loss of 7.58% in nominal terms.

The last component of the mothers’ budget constraints is the childcare cost. Paid childcare
can be considered a kind of tax, while maternal, informal childcare is a time constraint for the
mothers labour supply, given they are not able work if they have to take care of their children.
An important assumption we make is that each hour of labour supply corresponds to one hour
of paid childcare demanded (ChildHour).

LabSup = ChildHour (6)

Although it is true the use of childcare not necessarily corresponds to the amount of hourly
labour supply, our interest in the use of childcare for labour supply purpose makes this as-
sumption appropriate. As consequence, at the same time the higher amount of labour supply
corresponds to larger gross earnings for the mothers, it also means higher costs of childcare for
them. This is a key trade-off faced by the mothers which our assumptions impose.

The cost of the hourly childcare is based on the Childcare Cost Survey published by the
Family and Childcare Trust in 2013. According to this survey, the hourly cost of a nursery place
or childminder increased from £2.78 in 2005 to £3.71 in 2010, which are the costs considered
for the budget constraints construction. We are assuming now there are no qualities of childcare
services and that those are representative hourly costs of childcare on the mothers’ budget
constraints.

According to those values, the hourly childcare cost (ChildCost) between 2005 and 2010
increased 33.4%, which is more than the inflation rate of the period (14.5%). This increase also
made the hourly childcare cost to correspond to a higher share of the mothers’ hourly earnings
between 2005 and 2010, specially because mothers’ average hourly earnings increased generally
less than inflation between those years, as shown in Table 1 and discussed previously. While in
2005 the hourly childcare cost corresponded to 55.04% of the minimum wage, it corresponded to
62.56% in 2010. For the married, most educated mothers (married 3), who faced a fall on their
average hourly earnings in nominal terms between 2005 and 2010, this increase was from 25.73%
to 37.16%. Except for the single, most educated mothers (single 3), the only group who had a
real increase on their hourly earnings between 2005 and 2010, the hourly childcare cost became
a larger portion of the hourly earnings of any of the representative mothers between those years.

Then, given the assumption made by the equation (6), we have that mother’s total childcare
cost (childcare) is the following:

chilcare = LabSup ∗ ChildCost (7)

The policies implemented in 2005 and 2010 therefore affect the mothers’ budget constraints
interfering on the costs of childcare these mothers face when they supply labour. The 2005
policy, which provided 12.5 weekly hours of free childcare, changed equation (7) to the following
format:

chilcare = (LabSup− 12.5) ∗ ChildCost (8)

being (LabSup - 12.5) ≥ 0.
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Equation (8) shows that, after the 2005 policy implementation, the first 12.5 weekly hours of childcare
became costless, which means mothers start paying for childcare just after the 12.5th hour of labour supply.
Similarly, the 2010 policy implementation transforms equation (8) into the equation (9), when 15 weekly
hours of free childcare started being provided:

chilcare = (LabSup− 15) ∗ ChildCost (9)

being (LabSup - 15) ≥ 0.

Considering all these components, now it is possible to construct the budget constraints of all representa-
tive mothers for the years 2005 and 2010, and then see the effects the free childcare policies had on them. The
mother’s net earnings (NetEarnings) correspond to the following, which change according to the mother’s
choice of weekly labour supply:

NetEarnings = (GrossEarnings− childcare) + (benefits− taxes) (10)

For the construction of the married mothers’ budget constraints, when eventually the household’s earnings
are relevant for the means-tested tax and benefits, we assume a male-oriented models in which the fathers’
labour supply is exogenous and inelastic to their partners’ labour supply choices and childcare provision.
Therefore, we assume the partners of the married mothers unchangeably supply 35 hours of labour per week
and that their hourly earnings are the same of their partners. This last assumption comes from the fact
people use to marry partners with similar educational levels.

The mothers’ budget constraints are constructed based on discrete choices of labour supply. We allow the
mothers to choose between zero, 12.5, 15, 16, 20, 30, 40 or 50 weekly hours of labour supply. These discrete
possible choices consider the policies implemented in 2005 and 2010 and on the tax and benefits system rules
which are applied to the mothers.

The budget constraints for the representative mothers in 2005, before and after the 2005 free childcare
reform, are presented in the Figures 1 to 6:
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Figure 1: Single 1 in 2005

Figure 2: Single 2 in 2005

Figure 3: Single 3 in 2005
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Figure 4: Married 1 in 2005

Figure 5: Married 2 in 2005

Figure 6: Married 3 in 2005
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The budget constraints for the single mothers, presented in Figures 1 to 3, show that the mothers’ net
earnings increase until a pick which happens at 15 and 16 weekly hours of labour supply, after which it starts
falling. This fall happens specially because of the increasing childcare costs, which rise with the increase
of the hourly labour supply and overcome the higher earnings obtained by the mothers when they supply
more labour hours. Similarly happens with the married mothers, whose budget constraints are presented by
Figures 4 to 6.

However, for the most educated mothers, both single and married ones, the trend seems to be different.
Observing the Figures 3 and 6, where their budget constraints are presented, we see the mothers’ net earnings
increase again for the higher choices of labour supply. It is possible because these mothers have higher hourly
earnings which compensate the childcare costs for higher choices of labour supply. This is even more evident
for the married, most educated mothers (Figure 6), who are the representative mothers with highest hourly
earnings in 2005, and for whom the highest net earnings happens for the 40 and 50 weekly hours of labour
supply. Therefore, the hourly earnings play an important role on the format of the budget constraints: while
the highest levels of net earnings happen at the highest choices of labour supply for the mothers with highest
hourly earnings (because they compensate the higher childcare costs at those labour supply choices), which
means highest educational levels, for the mothers with lower hourly earnings, and therefore lower educational
levels, the highest levels of net earnings happen at intermediate choices of weekly labour supply, such as 12.5
or 15 weekly hours. It suggests that the most educated mothers, having highest hourly earnings, have more
incentives to supply more labour (to work more hours) than the less educated ones, and that the childcare
costs can be the responsible reason for that.

The Figures 1 to 6 also show the effects of the 2005 free childcare policy on the mothers’ budget constraints.
Basically, the policy implementation has the effect of shifting the budget constraints up, allowing the mothers
to achieve higher net earnings for any labour supply choice (except for zero weekly hours). It is important
to emphasize the policy implementation does not change the slope of the budget constraints at any segment,
keeping the relative net earnings the same as observed before the policy implementation, which means the
policy has an income effect on the mothers but not a substitution one regarding their labour supply choices.

Figures 7 to 12 show the result of a similar exercise done for the 2010 free childcare policy:
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Figure 7: Single 1 in 2010

Figure 8: Single 2 in 2010

Figure 9: Single 3 in 2010
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Figure 10: Married 1 in 2010

Figure 11: Married 2 in 2010

Figure 12: Married 3 in 2010
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Figures 7 to 12 show the 2010 policy once again shifted the mothers’ budget constraints up, but that this
shifted was smaller than in 2005. It is expected, given in 2010 the amount of free weekly hours of childcare
was increased just from 12.5 to 15, while in 2005 this increase was from zero to 12.5. Similarly to what
happened with the 2005 policy though, the 2010 policy implementation does not change the slope of the
budget constraints, just allowing the mothers to achieve higher levels of net earnings for any weekly labour
supply choice.

The relationship between the mothers’ hourly earnings and the budget constraints format also keep the
same: mothers with the highest hourly earnings (who are also those with the highest educational levels,
observed in Figures 9 and 12) obtain their highest net earnings at highest choices of weekly labour supply,
differently to what happens for the mothers with lower hourly earnings whose highest net earnings happen
at intermediate choices of weekly labour supply because of the increasing childcare costs. It reinforces the
idea presented previously that the most educated mothers have incentives to supply more labour than the
less educated ones, both because of their higher hourly earnings than the increasing childcare costs.

Given that, now it is time to elaborate a model able to predict the changes on the mothers’ behaviours
after the effects caused by the free childcare policies on their budget constraints.

5 The Behavioural Model

A behavioural model consists into an algorithm which is able to represent and forecast the individuals’
behaviour. In our case, we want a behavioural model which is able to represent the mothers’ labour supply
preferences and predict their response behaviour to the changes caused on their budget constraints by the
2005 and 2010 free childcare policies. We consider a simple labour supply model through which the mother
maximizes her utility allocating her time between labour and leisure.

The chosen behavioural model has the format of a constant elasticity of substitution (CES) function4. A
CES utility function presents a constant elasticity of substitution between labour and leisure, which means a
constant percentage change in labour or leisure proportions to a change in the marginal rate of substitution5.

U = (α incα + (1 − α)leisα) 1/α (11)

where U represents the utility of the representative mother, inc means the representative mother’s income
and leis represents her leisure.

An element which plays an important role in the model is α, which value represents the mother’s elasticity
of substitution between labour and leisure6. It means that, given the budget constraints, and their differences
between the different representative mothers, the representative mothers maximize their utility at different
choices of weekly labour supply according to different values assumed by α. At the moment the 2005 and 2010
policies are implemented, the representative mothers’ budget constraints change, and then they maximize
their utilities at different choices of weekly labour supply because of the changes caused on the respective
values of α. This is shown by the Figure 13.

Figure 13 shows the maximum value α can assume for the respective representative mother to supply
the respective amount of labour per week, given her budget constraint. For example, for the single, least
educated mothers (single 1) to supply 12.5 weekly hours of labour before the 2005 policy implementation, the
maximum value α can assume is 0.012, given their budget constraint. After the 2005 policy implementation,
however, the changes caused on their budget constraint make the maximum value of α to increase to 0.015,
emphasizing the effect of the free childcare policy on this representative mother.

4Other utility function formats were tried, starting from a typical Cobb-Douglas, which is a special case of a CES
function. This CES function was the one which better fitted into the actual data though.

5It is possible only with two substitute variables, such as labour and leisure. In case of three or more variables, a
constant elasticity of substitution eventually cannot be obtained.

6Therefore α varies between zero and 1.
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The blanked cells present on Figure 13 mean the behavioural model does not predict those representative
mothers supply those respective amount of weekly labour supply, given their budget constraints. Using single
1 as an example again, we can see the behavioural model does not predict this representative mother supplies
16 weekly hours before the 2005 policy implementation, but it does predict after that. It suggests the 2005
childcare policy may have encouraged the single, least educated mothers (single 1) to supply 16 weekly hours
of labour supply.

Given the different values of α for the representative mothers’ respective weekly labour supply choices,
it is possible to use the mothers’ sample cumulative distribution to verify if the distribution of mothers
supplying a certain amount of labour before the reform predicted by the behavioural model corresponds to
the actual distribution of mothers observed at the data. The cumulative distributions were obtained again
at the British Household Panel Survey (BHPS) for the year 2005, and at the survey Understanding Society
for the year 2010. The comparisons are presented on Figures 14 to 17.

Figures 14 and 15 present the actual and predicted distributions in 2005, for the single and married
mothers. In spite of small differences, the actual and predicted distributions are similar for all labour supply
choices of all representative mothers. Figures 16 and 17, which show the distributions in 2010, present similar
trends: the largest differences between the actual and predicted distributions are never larger than 5%. It
reinforces the accuracy of the behavioural model to predict the actual mothers’ behaviour and possibly their
behavioural changes after the childcare policies. implementations.

On the other hand, we can also observe that, for any representative mother both in 2005 and 2010, there
are actual cumulative distributions of mothers for certain weekly labour supply choices which the behavioural
model does not predict any amount of mothers’ labour supply for. It means there is a percentage of mothers
who choose a certain weekly labour supply choices whose preferences are not explained by the behavioural
model7. Consequently, the response of these mothers to the free childcare policies is not observed by the
behavioural model and, therefore, their labour supply is inelastic to those policies. We call these group of
mothers work lovers, because they choose a certain amount of weekly labour supply regardless the actual
childcare policy and do not change their choice in case of policy reforms.

But for those mothers whose labour supply preferences are comprehend by the behavioural model, the
changes on the values of α for their weekly labour supply choices caused by the policies implementations
(presented at the Figure 13) allow us to verify the consequent changes on their cumulative distribution along
those labour supply choices. Then we can see the percentage of mothers who change their labour supply
behaviour when the policies are implemented, which is presented in the next section of this paper.

7In other words, given their budget constraints, the behavioural model does not predict that specific weekly labour
supply choice for any value of α.
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Figure 14: Actual and predicted distributions for single mothers in 2005
Source: BHPS 2005 and Understanding Society 2010

Figure 15: Actual and predicted distributions for married mothers in 2005
Source: BHPS 2005 and Understanding Society 2010
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Figure 16: Actual and predicted distributions for single mothers in 2010
Source: BHPS 2005 and Understanding Society 2010

Figure 17: Actual and predicted distributions for married mothers in 2010
Source: BHPS 2005 and Understanding Society 2010
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6 Results

The results presented here correspond to the changes of cumulative distribution for each representative
mother’s weekly labour supply possible choice caused by changes on values of α from equation (11) after her
budget constraint was affected by the free childcare reforms. Therefore, these results can also be interpreted
as probabilities of the representative mothers to change their labour supply behaviour after the policies
implementations.

The policies can basically two kinds of effects: one the extensive margin of the mother’s labour supply,
which is the incentive for the non-working mothers to supply at least one hour of labour per week; and another
on the intensive margin, which is the incentives for an already working mother to increase her amount of
weekly labour supply. A representative mother who eventually present no incentives to supply labour on
the extensive margin even after the policies implementations may be considered in a kind of poverty trap, a
situation of absence of incentives to supply labour that even the proposed policies are not able to change.

The effects of the free childcare policies on the representative mothers’ weekly labour supply choices are
presented separately: first, for the 2005 policy, when free 12.5 weekly hours of childcare was provided; and
then for the 2010 policy, when the amount of free childcare was then extended to 15 weekly hours.

The results for the 2005 free childcare policy are presented for the single and married mothers respectively
in the Figures 18 and 19. These figures show the 2005 free childcare policy has a small effect on the majority
of the representative mothers’ weekly labour supply, corresponding to less than 1%.

Two exceptions are observed though: at the Figure 18 we see that the 2005 childcare reform increases
the probability of the single, least educated mothers (single 1) to supply 16 weekly hours of labour in 4.67%,
a much larger increase than the observed for any of the others representative mothers. The single 1 also
presents a decrease on her probability of supplying 15 weekly hours of labour correspondent to 4.79%. It
suggests the 2005 free childcare reform encouraged almost 5% of the single, least educated mothers to increase
their weekly labour supply from 15 to 16 hours. Although the percentage of mothers who have incentives
to change their behaviour among this group is higher than for any other representative mother, it is also
noticeable this labour supply increase is very small, of just one weekly hour.

The other exception happens among the married mothers, observed at the Figure 19. Differently to
what happened among the single mothers, Figure 19 shows that among the married ones they are the most
educated mothers (married 3) who respond more to the 2005 childcare policy: the probability of the married
3 not supplying labour falls 2.94% while her probability to supply 12.5 weekly hours of labour increases
3.72%. In spite of these probabilities being lower than those observed of the single mothers, now the labour
supply increase is more expressively in number of weekly hours, changing on the extensive margin from zero
to 12.5 weekly hours.
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Figure 18: Results for the single mothers in 2005

Figure 19: Results for the married mothers in 2005
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By their turn, the results for the 2010 free childcare policy are presented on the Figures 20 and 21.
Similarly to what happened with the 2005 policy, this policy had a small effected on the mothers’ weekly
labour supply, again being the effect on the probabilities smaller than 1% practically for all representative
mothers, now even for all representative married ones.

This time, again the only exception is the single, least educated mothers (single 1), who can be observed at
Figure 20. This representative mother presents the highest response in their weekly labour supply, diminishing
her probability of supplying 16 hours in 5.47% and rising the one of supplying 15 hours in 6.16%. Oppositely
to what happened with in 2005, the 2010 policy seems to have diminished the labour supply of a bit more
than 5% of the single, least educated mothers from 16 to 15 weekly hours, reverting the small effect (increase
of the single 1’s labour supply in only one weekly hour) which had happened previously.

In sum, we observe the 2005 and 2010 free childcare policies present a small effect on the representative
mothers’ weekly labour supply, being this effect generally smaller than 1% for all of them. The 2005 policy,
however, seems to have had a higher effect, given the provision of free childcare was marginally higher in
this year (from zero to 12.5 weekly hours) than in 2010 (from 12.5 to 15 weekly hours). Therefore, the 2005
policy contributed for an increase of about 4.67% of the single, least educated mothers’ labour supply in
the intensive margin (from 15 to 16 weekly hours) and for an increase of 3.72% the married, most educated
mothers’ labour supply in the extensive margin (to 12.5 weekly hours). On the other hand, the 2010 policy
seems to have reverted the effect created by the 2005 policy on the single, least educated mothers, making
6.16% of these mothers to supply again 15 weekly hours of labour.

A question which arises observing these results is that eventually the amount of free childcare weekly hours
provided by the 2005 and 2010 policies are not enough to generate more clear effects on the representative
mothers’ labour supply. A way to address this issue consists in examining which effect a full time, free
childcare would have on the supply of labour of the different representative mothers. This issue is discussed
at the next section.
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Figure 20: Results for the single mothers in 2010

Figure 21: Results for the married mothers in 2010
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7 Free, Full Time Childcare

The previous analysis showed the 2005 and 2010 free childcare policies presented small effects on the rep-
resentative mothers’s labour supply. Even for the case of the married, most educated mothers (married 3),
whose probability of supplying 12.5 weekly hours of labour increased more expressively with the 2005 policy,
the effect was still small in magnitude: 3.72%. For the single, least educated mothers (single 1), the other
group of mothers who responded most to the policies implementations, the joint effects of the 2005 and 2010
policies seem to have had a null effect regarding their labour supply, even along a small variation of labour
supply weekly hours (15 and 16 hours).

A possible hypothesis to explain these results is that the amount of free childcare hours provided by the
2005 and 2010 policies is still not enough to definitely encourage the mothers’ labour supply. To verify this
hypothesis, we use the behavioural model developed in this research to simulate a hypothetical policy which
provides free, full time childcare to the mothers in 2010. In other words, it means the representative mothers
do not have childcare costs any more regardless their weekly amount of labour supply choices, although they
keep the same hourly earnings and tax and benefits structure observed in that year8. The results of this
exercise for single and married mothers are presented in Figures 22 and 23 respectively.

Figure 22 shows that for the single, higher educated mothers (single 2 and single 3) even a policy which
provides free, full time childcare is not able to encourage them to supply more labour. The effect of this hypo-
thetical policy on their weekly labour supply is no more than 1.5%, suggesting that, for these representative
mothers, childcare is not a constraint for their labour supply.

On the other hand, for the single, least educated mothers (single 1) this hypothetical reform would have
an important effect on the extensive margin of their labour supply, making their probability of not supplying
labour to fall 75.33% and of supplying 15 weekly hours of labour to increase 75.49%. Differently to what
happens for the single, higher educated mothers, childcare seems to be an important constraint for the single,
least educated ones, given the large response these mothers give to this hypothetical policy which provides
free, full time childcare. Part of the explanation for that can be on the single 1’s hourly earnings, lower than
the ones of the other representative mothers and, therefore, being relatively more affected by the childcare
costs. However, it is important to emphasize that, even with free, full time childcare, the single, least
educated mothers would not supply more than 15 weekly hours of labour, which suggests childcare costs are
a constraint for their part time labour supply, but for full time one other variables may represent restrictions,
perhaps the lower level of hourly earnings again.

Oppositely, among the married mothers the effect of the hypothetical policy on the least educated ones
(married 1) is practically nil, as shown by Figure 23. It means that, even a policy which provides free,
full time childcare would not be able to change the labour supply behaviour of the married, least educated
mothers. This time, it is the labour supply behaviour of the married, more educated mothers which respond
more to the hypothetical policy, increasing it on the intensive margin: the married 2 and married 3 diminish
their probabilities of supplying 15 weekly hours of labour and increase their probability of supplying 15 in
5.82% and 5.14% respectively. Although these responses are much smaller than the observed for single 1,
they still reinforce childcare costs may be a constraint for the full time labour supply of the married, most
educated mothers.

This exercise has shown the mothers’ small responses to the 2005 and 2010 policies regarding their labour
supply not necessarily occurred because the amount of free weekly childcare provided by them was insufficient.
We have seen that, even with hypothetical free, full time childcare provision, many representative mothers
would not change their labour supply behaviour. It keeps alive the discussion about the effectiveness the
British childcare policies have on encouraging the mothers’ labour supply.

8More precisely, we are assuming ChildCost = 0
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Figure 22: Results for the hypothetical policy on the single mothers

Figure 23: Results for the hypothetical policy on the married mothers

25



8 Conclusions

This paper presented the effects policies implemented in the United Kingdom, which provided 12.5 and 15
free weekly hours of childcare to children aged 3 or 4 in 2005 and 2010, respectively had on the British
mothers’ labour supply. For that, a microsimulation model based on the mothers’ budget constraints was
constructed to predict the impact those policies would have on the mothers’ labour supply behaviours.

The initial analysis of the budget constraints already emphasized the importance childcare costs had for
the mothers, specially for the least educated ones, whose hourly earnings were lower and, therefore, childcare
costs corresponded to a higher share of their earnings, affecting their incentives to supply more labour.

The predicted results have shown the childcare policies implemented had a small effect on the mothers’
labour supply behaviours, not changing it substantially. However, these results have also shown that single
and married mothers respond differently to the provision of free childcare: while among the single mothers
they are the least educated ones who respond more, the most educated ones are who respond more among
the married mothers.

Finally, to verify if the small responses of labour supply by the mothers were because the amount of free
childcare provided by the policies were not sufficient, the constructed model was used to predict the results of
an hypothetical policy which provided free, full time childcare to the mothers. The obtained results kept the
initial findings that the British mothers do not respond substantially to the provision of free childcare, but
reinforced that single and married mothers responded to it differently according to their educational levels,
and suggesting which mothers actually face childcare cost constraints: the single, least educated ones, and
the married, higher educated ones.

However, it seems important to say not only childcare policies affected the mothers’ budget constraints in
2005 and 2010. The increasing costs of childcare along this time, at the same time the mothers’ hourly earnings
were kept the same or even decreased in real terms, may explain the apparent ineffectiveness childcare policies
implemented had regarding mothers’ labour supply. Besides, that was also a period of economic difficulties,
when the unemployment rates were higher, which certainly affected negatively the incentives of the mothers
to supply labour, in spite of the childcare facilities provided during that time.

The main conclusion of this paper seems to be that childcare policies must be comprehend under the
context of the whole financial constraints mothers face. Hourly earnings and other benefits and taxes, besides
the general economic environment, also play an important role on the mothers’ labour supply decisions, and
childcare policies must be implemented comprehending all this complex of constraints and incentives faced
by the individuals.
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