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Abstract

Despite the growing literature, the relationship between childcare provision and mothers’
labour supply decisions is not fully comprehended by researchers and policymakers yet. The
quite consensual importance is commonly followed by non-conclusive empirical evidences,
generating doubts about the actual effectiveness of childcare policies due to promote mothers’
life-balance beween family and work. This thesis aims to contribute to this debate presenting
an empirical, comparative analysis between a developing and a developed country, Brazil and
United Kingdom (UK), addressing different interventions regarding mothers’ childcare and
labour supply choices.

For the Brazilian case, this thesis presents and discusses the effects a reform on Brazil’s
primary education system possibly had on mothers’ labour market outcomes. This reform
advanced children’s compulsory enrolment in primary education schools from the age of 7 to
6. Because of the imperfect compliance of the reform implementation, children’s month of
birth is used as an instrumental variable to control the endogeneity present at their actual
enrolment in schools. The results show that to advance children’s enrolment in the primary
education system had positive effects on the labour supply of the single and least educated
mothers, increasing their participation in job market and probability of becoming full time
workers respectively. These results are different from those found in the recent literature
about traditional kinds of childcare and mothers’ labour supply, suggesting that childcare
and primary education policies have to be considered separately regarding their influences
on mothers’ labour supply outcomes.

In turn, UK is one of the largest investors in childcare policies among the developed
countries. However, the empirical literature shows these investments have been ineffective
to support British working mothers, what becomes even more complex in a context where
informal kinds of childcare are available to mothers. In this scenario, UK equally appears
as an important case study, since this country is the one where mothers present the highest
preference for informal kinds of childcare among the OECD members (OECD, 2016). To
deal with this, bivariate probit and multinomial logit econometric strategies are applied to
UK’s data to verify the determinants of mothers’ preferences for formal childcare and labour
supply, considering the use of informal childcare as one of the explanatory variables. The
results highlight the positive influence the use of informal childcare by British mothers has
on their labour supply and formal childcare choices. Furthermore, they show British married
mothers conciliate formal and informal childcare arrangements as complements.

The conclusion is that childcare remains as key intervention to support working mothers
in both contexts of Brazil and the UK - in Brazil’s case, to address the lack of childcare

provision and, in the UK’s one, regarding the use/availability of informal kinds of childcare.
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Furthermore, mother’s marital status plays an essential role in the way she responds to
childcare interventions, being particularly and positively affected in the case of Brazil and
responding to informal childcare use/availability whether she is married in the case of UK. It
generates important childcare policy implications due to support working mothers, such as
the expansion of childcare provision in Brazil, the account of informal childcare in the UK,

and the consideration of mother’s marital status (and education) in both cases.
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1 Introduction

To write about mothers’ childcare and labour supply choices is to write about their allocation
of time between labour and leisure - and few things are more important than this in modern
life. People have increasingly considered the amount of leisure when they make their job
decisions, since the availability of time for their leisure and other non-work activities appears
as a key element for their professional paths.

It becomes even more relevant when family is considered. Time is important not only
for leisure but to be spent with partners and children. It affects family’s well-being but also
the own individual’s one, because family uses to be important for the happiness and life
satisfaction of most people.

However, labour commonly goes against this purpose. At least partially, most people’s day
time needs to be spent with work, away from their families - physically and/or emotionally.
Furthermore, some people spend their day time in jobs they do not like, or from which they
do not earn enough, what makes the opportunity cost of living far from their families even
higher.

Nonetheless, to keep a job and maintain one’s live is undeniably essential. Although
leisure and family are important and desirable, income from a job is equally essential to
maintain family’s material conditions, otherwise its well-being may be negatively affected
and disturbed by heavy financial conditions.

Therefore, in the end, individuals deal with a trade-off between labour and non-labour ac-
tivities - mainly family and leisure. Individuals need to conciliate family and job obligations
somehow and this is done through the division of time between labour and non-labour activ-
ities, with individuals trying to maximize their well-being throughout their time allocation
choices.

Labour has costs and benefits: the longer the time individuals work (cost), the more
income they use to earn, providing more well-being to their families (benefit). Oppositely,
individuals who work shorter hours can spend more time with their families (benefit), but
under the cost of earning less income and affording less material conditions to their relatives
(cost)!. Whilst families need income, what usually requires them longer working hours, they

also have become more conscious of the importance of the time spent with relatives, for the

Tt is true this division has become irregular recently thanks to modern ways of working, reinforced
even more by the Covidl9 pandemics: because of the social distancing necessities caused by this, and the
consequent rise of the such called "home offices” and other flexible methods of working, individuals have
worked in irregular times, from anywhere, by internet or distance methods, being able to stay at home
while working. In the context of a family, however, it can keep being a burden when the space and time
shared between labour and family is not well defined. Frequently, working timetables become irregular, with
individuals working extra hours when family obligations do not allow them to execute their job tasks in a
regular period, eventually even sacrificing holidays and weekends.



benefit of all family members.

Although it is true everybody faces this trade-off, for sure working mothers are the most
affected by the challenges to conciliate professional and familiar duties. Despite the recent
progress in the debate about gender, mothers are still the members whose family burden
falls most on. Fathers have occupied an increasing space in the family obligations, but it is
undeniable mothers are still the ones who suffer most to conciliate labour and non-labour
activities, particularly under the existence of young children in the family.

Basically, most families currently have three options for securing childcare: firstly, parents
can stay at home and care for their children themselves (being mothers more likely than
fathers to take time away from paid work to care for a child); secondly, parents can pay for a
childcare service, what means a financial cost for families; and finally, families can use state-
funded childcare services, since access is available and they are satisfied with the quality of
the services. Understanding the risks and gains of each of these options, and especially how
these limited choices negatively impact families and working mothers, makes clear the need
for increased research and understanding of the childcare issue.

Previously, suggesting that one parent would stay at home (sacrificing paid word) to
provide childcare would have made sense both culturally and economically since women
had traditionally been relegated to the domestic sphere. But in the past decades, due to
both social advances and economic changes, families have undergone a dramatic change, and
leaving the workforce to provide childcare today implies risks and eventually losses.

The majority of parents nowadays need, want and do work, regardless the age of their
children. However, given the high costs of childcare, a worker’s choice to leave the workforce or
work part time to not need to cover those them may appear to be an economically rational
decision. On the other hand, while there are mothers who choose to stay home for other
reasons, eventual short-term economic pressures are often considered.

It is true women are more likely than men to cut back their working hours or leave work
entirely to care for their children, what puts them at an economic disadvantage in the long
run. Leaving the job market can generate long-term negative consequences for women’s
careers and lifetime earnings. The fact that women are more likely to take time out of the
workforce to provide childcare to their children is part of the reason why there is a persistent
gender wage gap (Browning et al., 2011).

Furthermore, when women work less, they pay less into social security over a shorter
period of time, which is one of the reasons why retired women are more likely to live in
poverty (Acemoglu and Pischke, 2001). Access to childcare is essential to a woman’s ability
to participate in the job market, and a lack of access to childcare can affect the work-family

balance of both women and men. Women need to have the ability to make the choices that



are best for them and their families in both the short and long term, and greater investments
in childcare and preschool programs could help remove some of the constraints that may
push mothers toward decisions that have negative economic consequences for them and their
families.

Using part of a family’s total income is an equally problematic option for securing child-
care. The costs of childcare are even higher for younger mothers, the average age when
mothers give birth, and not surprisingly younger mothers are those who tend to have lower
incomes. They need the chance to finish their education and gain job experience, and to
have work support, apart from the fact seeking paid employment is required to have access
to governmental benefits in many countries. When childcare is not accessible, however, it
places an enormous burden on them?.

Thus, lack of affordable childcare holds mothers back, with empirical evidence that higher
childcare costs generate negative impact on mothers’ job market outcomes: mothers are more
likely to leave employment and less likely to start new jobs when the costs of childcare are
high, and it is difficult for parents to keep their jobs when they do not have access to consistent
quality childcare; on the contrary, evidence shows that childcare subsidies increase women’s
job market participation, help them obtain more stable jobs, and increase their earnings?
(Speight and Smith, 2010; Barros et al., 2011).

In sum, affordable high-quality childcare is essential to parents’ balance of work and
family responsibilities. The raise of women’s participation in labour market in the recent
decades, in both developed and developing economies, has highlighted the importance of
policies which enable the balance between labour and family. Increasingly, governments,
researchers and policy makers have studied and introduced programs and reforms which aim
to allow individuals, particularly women, to conciliate their work and parenthood ambitions.

Because of this, childcare policies play an extreme important role in modern times. These
policies are able to permit working mothers to more easily conciliate family and labour
obligations, allowing them to make choices according to their preferences, since they permit
families to outsource at least partially the care of their children. These policies can benefit
all family members (fathers and other relatives too), but, because childcare burden usually
falls more on mothers, they use to be most benefited ones by them (Apps and Rees, 1997).

Since the pioneering of Becker (1965) and Heckman (1974), the comprehension of mothers’

labour supply under the idea of allocation of time and the relevance childcare policies have on

2An option for accessing childcare would be utilizing programs funded or subsidized by the government.
Publicly funded programs are helpful for some low-income families and mothers, but access to them may be
limited and their quality can be often low.

3More than that, childcare is an essential way to close the achievement gap between children from different
economic backgrounds and prepare them for kindergarten, primary school, and job market. Evidences show
that investing in children at an early age pays returns over the course of a child’s lifetime.



this scheme has been evidenced by the economic literature, both theoretical and empirical.
Concomitantly, the huge amount of childcare policies implemented in different countries
along the last decades has also contributed to move the empirical studies in family and
development economics to the questions around their effectiveness regarding mothers’ labour
market outcomes.

This empirical literature presents a general, well established trend: on average, the pres-
ence of children in the family diminishes mothers’ participation in labour markets and, when
they participate, their earnings are lower compared to the earnings of women without chil-
dren. It reinforces the importance of childcare policies to promote mothers’ economic em-
powerment.

The precursor work of Heckman (1974) does an important contribution to the literature
evaluating the effects of childcare policies implemented in the United States on mothers’
labour supply, showing that different kinds of childcare generate different outcomes. Similarly,
Levison (1990) says that parental childcare and non-parental childcare must be considered
differently: whilst parents use to see preschools/schools from an educational perspective,
other forms of childcare present more commonly only a custodial purpose. Besides, full-time
childcare is generally chosen because of its educational outcomes, whilst part-time childcare
is more often chosen to attend mothers’ labour supply necessities.

Thus, this thesis aims to investigate empirically the impact childcare interventions present
on mothers. More than that, this thesis assumes that these interventions may impact differ-
ently mothers from developed and developing countries, since women’s job market is usually
more consistent and established in developed countries than in developing ones: whilst in
developed countries women usually have a higher participation in job market (consequence
of their higher level of education, better supportive policies and other socio-economic and
cultural conditions), the same usually does not happen in developing ones, where women
still struggle more with lower educational levels, poor supportive policies and even cultural
aspects which leave them out of job opportunities and labour market participation.

In other words, mothers’ socio-economic background may interfere on how they respond to
childcare interventions. For instance, Del Boca (2002) finds differences on the outcomes of the
childcare provision, saying it differs depending on the marital status of the mothers and if they
are full or part-time workers. Using Italian data, the author observes that mothers’ different
educational levels also affect their decision of supplying labour and demanding childcare. It
is explained by the fact that more educated mothers generally present higher opportunity
cost for not supplying labour and providing maternal childcare. For the case of developing
countries, Bhalotra and Umana-Ponte (2012) use data from 153 different demographic and

health surveys between 1986 and 2006 to estimate a female labour supply equation, where



the number of children under five years old is one of the explanatory variables. The authors
find that in developing countries the female labour supply is also inversely related to income,
and that economic recessions are associated to the increase of women’s supply of labour.
Female job market participation is also higher when families are in risk of poverty or when
the amount of children in the family is large.

This thesis aims to contribute to this kind of literature proposing an empirical and com-
parative analysis regarding mothers’ childcare choices and labour supply. Particularly, it
empirically investigates how educational reforms targeting children and childcare interven-
tions have affected mothers’ job market outcomes, discussing their effectiveness in supporting
working mothers who need to conciliate their careers with motherhood considering potential
differences between developed and developing countries.

This important feature of childcare interventions is investigated through the comparative,
empirical analysis of two different, specific environments: Brazil and UK. Brazil is presented
as an example of developing country where women, despite their growing participation in job
market, still struggle to work and supply labour, particularly when they are mothers, given
the constraint of childcare policies and weak family structure (Costa and Kassouf, 2011). On
the other hand, UK is introduced as an example of developed country where women present
a more consistent job market participation, higher wages and access to more established, well
structured and effective childcare policies. In Brazil, the improvement of mothers’ job market
outcomes has concomitantly happened with the extension of children’s primary education,
two phenomena which may be related, although this relationship has not been investigated by
researchers yet; UK has recently made massive investments in free childcare policies, although
their effects on mothers’ labour supply have been considered ineffective by most of the recent
literature because of still unclear reasons (Blanden et al. (2016)). A reason for that can be
British mothers’ high preference for informal kinds of childcare (OCDE (2012)), what can be
explained by an eventual aversion families in UK present against formal childcare or the the
high prices formal childcare services present in this country (Duncan and Weeks (1998)).

More specifically, in the case of Brazil, a policy which anticipated compulsory children’s
enrolment into primary education from the age of 7 to 6 is interpreted as childcare provision.
The supposition behind this analysis is that mothers who were affected by that reform were
in better conditions to supply labour, since they could leave their children earlier than those
who were not affected by the reform. In UK’s case, the attention is given also to the access to
childcare and its affect on British mothers’ labour supply. However, an extra component is
inserted: the presence of informal kinds of childcare. Since childcare policies in the UK seem
ineffective according to the literature, regarding mothers’ labour supply, and British mothers

have one of the highest preferences for informal kinds of childcare among the developed



countries (OECD, 2016), it seems an extreme relevant component to be taken into account
— to analyse its effects on mothers’ labour supply but also to investigate the type of relation
it presents with formal kinds of childcare.

Thus, this thesis aims to show the importance childcare interventions have for working
families, particularly mothers. Furthermore, it reinforces why these policies must be analysed
separately for developing and developed countries, since their effects can be different accord-
ing to these different contexts. Finally, it shows how these differences must be considered
when childcare policies are suggested, designed and implemented.

Before moving to the theoretical and empirical chapters, however, explaining why Brazil
and the UK were chosen for this research seems worth explaining. So, next, the main in-
stitutional aspects behind these countries are described, particularly their educational and
childcare systems. Firstly, Brazil’s case is stated, which reform is evaluated in this thesis,
followed by a discussion around the British childcare system and a set of elements relevant

for the further analysis.

1.1 Why Brazil And UK? Contextual Elements

As initially said, the main intention of this thesis is to present a comparative analysis of the
effects of childcare policies on mothers’ labour supply within contexts of a developing and a
developed country. This comparison aims to reinforce childcare policies must consider the
regional aspects and that must not be implemented without taking into account the regional
conditions of the economy neither the particularities of the respective working mothers. Thus,
it is worth exposing the most relevant Brazilian and British institutional aspects related to
their educational and childcare systems®.

The choice of Brazil and UK to be part of this analysis is because these two countries rep-
resent quite well the situation and conditions of typical developing and developed countries
respectively. Furthermore, these two countries are interesting cases of childcare policies and
their potential consequences on working mothers, emphasizing and highlighting the charac-
teristics generally observed in countries like these ones and how childcare policies must be
taken separately when implemented under these different conditions.

In developing countries, job markets usually present a higher level of informality, pulling
individuals into higher levels of uncertainty and unsafety. This is particularly relevant for

women, who are those who struggle most when conditioned to informal job markets. Besides,

4When Brazil and UK are compared in this thesis, aiming to identify similar trends and differences
regarding childcare interventions and mothers’ labour market outcomes in these two countries, regional
aspects are intrinsically present in the research. Anyway, in the empirical part of it, state (in the case of
Brazil) and county (in the case of UK) dummy variables are included as well due to control for eventual
regional effects within each case.



because of the burden of family obligations, women are more commonly present in informal
job markets®(Manser and Brown, 1980).

Brazil is a typical example where this kind of situation can be found. This country
presents a high level of informality in job market, typical of developing countries. This high
level of informality means a lot for gender studies, since it provides conditions for women to
supply labour even under the family burden and eventual weak of childcare policies, although
it also moves women into unsafety, lower wages and lack of social security from the welfare
state (Bhalotra and Umana-Ponte, 2012).

At the same time, the participation of Brazilian women in job market has increased
along the last decades. Although still lower than the participation observed in developed
countries, this participation is higher than the average observed in other developing ones.
Concomitantly, this phenomena has happened during the increase of children’s enrolment in
schools, what gives an insight that these two facts may be somehow correlated, reinforcing
the study presented in this thesis.

On the other side, UK is also an interesting case for the study of childcare policies. This
country is one of the largest investors in childcare in the world, initially to support poor
families and, more recently, to encourage mothers to work longer hours. There, apart from
partially free childcare provision and government subsidies for the use of formal childcare
services by the families, there is also a tax and benefits system designed to encourage working
families, particularly mothers.

Interestingly, however, the empirical literature shows these policies have been quite ineffec-
tive (Daycare Trust, 2007). British mothers are resistant to supply more labour even under
more generous childcare provision and conditions, what imposes a trap to policy makers.
Although British mothers certainly move to a better position, economically and probably so-
cially speaking, under the provision of more generous childcare schemes, they are not enough
to support their longer hours of work.

An outstanding aspect of UK’s case is that British families are among the ones which
present highest preference for informal kinds of childcare — such as the care by other rela-
tives, friends or any other childcare arrangement apart from that provided by formal sources
(OECD, 2016). Furthermore, this can mean British parents have preference for taking care
of their children themselves because they do not trust in the quality of the childcare arrange-

ments provided by the formal sources and/or their prices are too high to be afforded by the

5Tt is worth mentioning the initial object of this thesis was to investigate the reasons of the informal job
market. Along the research, the fact women are more commonly informal workers than men attracted the
attention, moving the object to the study of the reasons which used to make women more informal. The
answer appeared in the family structure: women are usually more informal because the burden of the family,
particularly of the children, falls more on them than on men. Because of this, women need more flexible
working patterns, which are found more easily under informal conditions.



families. If this is true, the point to be addressed by policy makers in the UK should regard
more the quality of the childcare services and their costs - and not only the quantity, related
to the amount of hours provided under subsidies.

The point is that parents — in the UK, Brazil or anywhere — also have preference for
taking care of their children themselves. People want to spend time with their families,
parents want to spend time with their children. It generates well-being for them, their
families, and more: it generates educational outcomes for their children. It is already well
known the time spent by parents with their children promotes educational benefits for them,
encouraging the formation of socio-cognitive skills and improving their general educational
background (Browning et al, 2011).

Thus, families’ choices regarding childcare are much more complex than just the trade-off
between labour and non-labour activities. It is true many families compare, even uncon-
sciously, the benefits of supplying more labour, earning higher income, with the cost of
leaving their children to outsourced kinds of childcare. However, it is also true families care
about the educational aspects of their children, and these aspects are also considered when
childcare decisions are made. Whilst parents for sure desire to earn higher income and this
for sure improves the well being of their families, the choice for a childcare method takes place
upon the effects these childcare arrangements may present on the educational outcomes of
their children - what is certainly a component of the family’s whole well being structure.

Because of this, the case of UK is particularly interesting. To comprehend why British
mothers have not responded to the formal childcare policies, under all these complexities
childcare choices present, can potentially help comprehend the complexity of all childcare
policies, nowadays so encouraged to be implemented in both developing and developed coun-
tries — their best designs, limitations and trends.

More than this, it can help comprehend how families live in modern times, how they make
their choices, how much they care about the time they are able to spend with their relatives,
how much importance they give to their professional ambitions in comparison to their familiar
desires and well being, and what importance they give to childcare arrangements. True, the
study presented in this thesis is a comparison between the effects of childcare policies in
mothers’ labour supply in Brazil and in the UK, but it is also and more pretentiously a study
about the modern family — their decisions and concerns.

The choice of Brazil and the UK for this study, therefore, is explained by the relevance
and interesting aspects these countries present regarding childcare policies and their effects
on mothers’ labour supply. The comparison between the results found for each of them,
under their different socio-economic conditions, is able to show how childcare policies must

consider the peculiarities of each specific situation, the modern choices and concerns of the



families — regarding professional ambitions, time they desire to spend with their children and
the relevance they give to their children’s educational outcomes - and how much importance
the policy makers must give to the good design of their childcare policies due to achieve their
intended targets, particularly regarding mothers’ labour supply.

Next, more attention is given to the contexts of Brazil and UK which are relevant to the

understanding of this thesis, in particular its empirical part.

1.1.1 The Primary Education System In Brazil And Its Reform Under Imper-

fect Compliance

This part aims to describe the most relevant aspects of the Brazilian educational system, for
the further comprehension of the expected effects its reform may have generated, in special
on mothers’ job market outcomes.

In Brazil, primary education meant initially the school years children used to attend
between their 7 and 14 years of age. During this time, children were supposed to obtain the
basic skills particularly related to language and mathematics literacy. Primary education is
part of a broader system called Basic Education, which is also composed by the secondary
education system. By its turn, the secondary education still corresponds to the school years
Brazilian teenagers attend when they are aged between 15 and 17. Finally, there is the
superior education, which is formed by the graduate and post-graduate programs®.

All these educational levels can be provided by both the private and government sectors,
and the public education is organized in the following way: municipalities are responsible for
the preschools, state governments are responsible for the primary and secondary education,
and the federal government is responsible for the superior education. However, this structure
is not strictly followed, and the greatest majority of the public primary and secondary schools
are supplied by the state governments’.

Preschools and superior education are not compulsory, being a decision of the family
to enrol their children in preschools in the same way it is a decision of the individual to
try a graduate degree. The enrolment in preschools and in graduate programs is also at
least partially determined by their provision: many municipalities do not properly provide
preschools to their populations, and the number of vacancies in superior education is small
in Brazil even when compared to other developing countries.

On the other hand, the enrolment into primary and secondary education is compulsory.

Nowadays, about 98% of children in the primary education first grade age are enrolled in

6”Superior education” is how "higher education” or ”tertiary education” is called in the Brazilian educa-
tional system.

"Some state governments also supply superior education, and there are some few primary and secondary
schools supplied by the federal government, particularly related to the military sector



schools, but this percentage diminishes drastically along the grades: about 70% of the children
who start the primary education first grade do not complete the secondary education at the
right age (17 years old) (IBGE, 2010). Therefore, it is possible to find children who are any
age in any grade in spite of its compulsion, since the present heterogeneity on the provision of
schools and on the social and economic children’s characteristics affect their actual enrolment
in schools at the right time. Finally, it is important to emphasize that schools in Brazil are
in their greatest majority part-time, which means that children do not use to spend more
than four daily hours in school. Extra-school activities for children during their left time are
common, but mainly among those families who have preference and financial conditions to
afford them.

Along the 2000s, the primary education system in Brazil was reformed - and this is one of
the main interests of this thesis. This reform increased the primary education length from 8
to 9 years of duration, which means that children would enrol primary education first grade
one year younger (aged 6 instead of 7). A pilot of this new system was implemented in 1995
in Porto Alegre, and since then other cities started implementing gradually the reform as well
as some private schools. In a state level, however, it started being implemented in 2004, and
then a federal regulation transformed this new system into compulsory in 2006. According
to this regulation, every Brazilian state should implement the reform until 2010. However,
in 2010 four states did not have implemented the reform yet: Parand, Paraiba, Roraima and
Amapa. Figure 1.1 shows the implementation of the reform along the time in Brazil, in a
state level.

This kind of reform has already been implemented in other countries, and its main target
is to improve children’s educational outcomes: Berlinski et al (2008) investigates the impact of
preschool attendance and expansion of the primary education on children’s school outcomes
in Uruguay; and a Norwegian paper by Drange et al (2012) investigates the anticipation
of children’s enrolment in schools on their learning outcomes in that country. About the
Brazilian reform, there are Ronsoni (2009) and Azevedo (2010) who investigate the impacts
of its implementation on the pedagogic structures and their differences between preschool
and the first grade of the new primary education system?®.

The hypothesis investigated in this thesis is that the reform implemented in Brazil had
also impact on mothers’ incentives to supply labour: mothers who were treated by the reform,
who therefore compulsorily enrolled their 6-years-old children in primary schools, supposedly

had more available time to allocate with labour than the non-treated ones, who should have

8 According to INEP (2008), this reform has been partially responsible for the decrease of the absolute
number of Brazilian children enrolled in preschools between 2002 and 2008, from 4.9 to 4.8 million. An-
other reason is the change in women’s fertility decisions which occurred in Brazil along the last decades,
demographically reducing the absolute number of children in preschool age (Verona, 2004).
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2008

Figure 1.1: Implementation of the primary education reform in Brazil along the time, in a

state level:
Source: The author

to wait for their children to turn 7.

A key element to be empirically addressed in this investigation regards the imperfect
compliance of the Brazilian reform implementation. Despite the federal regulation and the
gradual implementation in a state level, the reform did not ensure the six-years-old children’s
enrolment in primary education. It was possible because, at the moment a state decided to
implement the new primary education system, not all schools from that state adopted it
immediately. During this time, families could find both kinds of schools to enrol their 6-
year-old children (some which had already implemented the reform, and others which had
not). The imperfect compliance of the reform implementation is emphasized by a report by
Brazil’s Education Ministry (Ministério da Educagao, 2009) which says that the autonomy of
the schools to implement the reform after the state regulations inconveniently slowed down
the process, and also that some poorer schools could notably present difficulties to perfectly

implement the reform?.

9 Actually, the problem of imperfect compliance exists in all Basic Education grades in Brazil, and not
only in the first one. Since 2010, the program Todos Pela Educac¢ao targets to literate all children until their
8 years of age and to make all students finish their secondary education until their 19’s, which in practice
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This difference between the reform implementation and the actual children’s enrolment
into the new primary education system in Brazil is crucial for what is developed in this
thesis: firstly, the effect of the reform implementation on children’s enrolment advance is
not straightforward; besides, and most importantly, the reform of the primary education
system in Brazil is not a treatment on the 6-years-old children, but really an intention to
treat, because it occurs under imperfect compliance. The actual children’s enrolment in first
grade of primary education when they are six years old is an endogenous process similar to the
enrolment of children into traditional childcare places (Barros et al, 2011). The consideration
of this imperfect compliance is very important for the empirical strategy which will aim to
verify the impact of this reform on Brazilian mothers’ job market outcomes.

Next, the most important aspects of childcare system in the UK are exposed, due to

proceed with the presentation of the relevant institutional elements behind this research.

1.1.2 The Childcare System In The UK And The Importance of The Informal
Childcare

At this part, a description of UK’s childcare system and characteristics is made, aiming to
allow the comprehension of how they influenced the choice of this country to be part of this
research and how they are further addressed.

In comparison to other developed countries, UK is a later adopter of universal pre-school
education (Blanden et al. (2016)). In the end of 1990s, still 20% of British women stated that
childcare obligations restricted them from working (Family Resources Survey, 1998). Since
then, UK has become one of the largest investors in childcare among European countries
(OECD, 2016), aiming to promote mothers’ participation in job market, women’s economic
empowerment, gender equality and the support of poor families.

In 1998, the 1% National Childcare Strategy was implemented, focusing on the fight
against families” poverty. This policy was important because for the first time childcare was
recognized as an instrument to fight poverty through the promotion of mothers’ job market
participation.

In 2005, England in particular implemented the 10-Years Childcare Strategy, increasing

the government investments in childcare through a set of different policies'®.

This policy
followed other existing ones, such as subsidies to up to 80% of family childcare expenses, and
a free childcare vouchers scheme paid by the employers to their employees, free of income tax

and social insurance contribution.

means to diminish the wrong dispersion of students of different ages across the grades.
10For instance, the NHS Childcare Allowance created a subsidy system for those parents who had their
children in childcare centres through a voucher system.
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One of the most ambitious policies in that set consisted into the provision of free childcare
to all children aged 3 and 4 in England. Announced in 1997, it was gradually implemented
in three steps: in 2005, 12.5 weekly hours of free childcare started being provided; in 2010,
the number of free weekly hours was extended to 15; the third step was taken in September
of 2017, when these free weekly hours were further extended to 30!

The English free childcare policy intends mainly to prepare children to start compulsory
formal schooling at age of 5, and not to support working families. Therefore, the policy is
not subject to income test and targets all parents whose at least one child is aged 3 or 4,
regardless their working status. Nevertheless, the policy permits flexibility on the use of the
free weekly hours of childcare provided, in commonness with working parents, specially those
in part-time or irregular work patterns'?. Besides, families are allowed to allocate their free
weekly hours of childcare in public or registered and standardized private childcare places,
and even split their free hours in more than one provider.

Thus, the provision of free childcare in England can be considered in the context of the
whole tax and benefits system mothers are subject to in the UK, which are basically described

below.

British Tax And Benefits System Besides collecting budget for the government, a tax
and benefit system has generally two other aims: to redistribute income across individuals and
to encourage them a certain kind of behaviour, such as labour supply. Browne and Roantree
(2012) show that the tax and benefits system in UK is progressive. Besides, families with
fewer working individuals, because of any reason, generally receive more benefits than those
with more working ones. Similarly, single parents also in general receive more benefits than
married parents and individuals without children.

According to Browne and Hood (2012), British government spent £3.324 per capita with
benefits in 2012, equivalent to 13.5% of the GDP and to 29% of government’s budget. In
that year, about 30 million people were benefited by the social security in the UK, which

means that about half the total British population received at least one social security benefit.
Taxes

Taxes are those values discounted directly from mothers’ gross earnings. Many of them

HThis policy is presented only to show the context of childcare reforms implemented in the UK over time.
The empirical part of this thesis for the British case addresses only the period between 2005 and 2008, when
just 12.5 weekly hours of free childcare were provided.

12For example, in 2010 flexibility was increased in the way that the free weekly hours could be pooled over
a minimum of two days.
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vary according to mothers’ marital status and familiar structure, specially their number of

children. Others are also means-tested, which means they vary according to mothers’ (if they

are single) or household (if they are married) gross earnings.

1)

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

children;

The National Insurance is a means-tested percentage of individuals’ gross earnings to

pay the social security system, also after the discount of an initial non-taxable amount;

The Council Tax is an annual tax paid by the household members to the regional council
where they have properties. This tax is not means-tested, and its values vary across the

country.
Benefits

Contrarily to taxes, benefits are added to mothers’ gross earnings. The benefits also
vary according to mothers’ marital status and number of children, and the majority of
them are also means-tested, varying according to mothers’ (in the case of the single ones)

or household (in the case of the married ones) gross earnings.

1) The Benefit For Families With Children is a means-tested benefit composed by
two components: the Child Benefit and the Child Element. The Child Benefit
is a weekly benefit which varies according to mothers’ marital status and number of
children!3. The Family Element is a fixed, annual benefit independent of mothers’

characteristics.

2) An important benefit is the Working Tax Credit, which is composed by five ele-
ments: the Basic Element, an Extra For Lone Parents Or Couples; a 30 Hours
Element; a Child Tax Credit; and a Childcare Element:

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 weekly hours.

137 Children” are defined as individuals aged up to 16 or between 17 and 20 enrolled in an full-time and

non-advanced education or training institution.
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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 benefit
which is paid to individuals who work at least 30 weekly hours, awarding them for
being full-time workers.

The Child Tax Credit is a non-taxable, non-contributory benefit that, under ac-
counting 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 claimants, but on their
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 up to 70% of the childcare costs if the

single or both parents work at least 16 hours per week.

The Income Support is a non-taxable, non-contributory benefit paid to low income
individuals who are not unemployed and who are aged 16 or over. To be eligible,
claimant’s family income must be lower than the applicable amount. It also contains
a Basic Component, which is fixed but different for lone and married parents, and a
Premium Element, which is means-tested and also different according to individuals’

marital status.

The Jobseeker’s Allowance 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 weekly hours, able
to start working immediately. When the benefit is based on income-based allowance,

in the case of married mothers, both partners must be unemployed.

The Housing Benefit 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 reduce the benefit received, because they are supposedly
able to contribute to cover the rent cost. Therefore, mothers’ number of children and

marital status uses to interfere on the amount received of this benefit.

By the end, the Council Tax Benefit is also a non-taxable and non-contributory
benefit paid to low income families, to support them with the Council Tax of their
homes. The eligibility criteria are similar to the ones of the Housing Benefit. Both
benefits are composed by a Basic and a means-tested Premium elements, and both

vary according to mothers’ marital status.

Despite the tax and benefits system in the UK and particularly the free childcare reform

in England, British families present one of the highest preferences for informal kinds of
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childcare!* among the developed countries. According to the OECD (2012), informal
kinds of childcare are used by 36.9% of the British families, whilst this rate is only 19.6%
in France and 0.1% of the Denmark. The reasons why informal kinds of childcare remain
highly preferable in the UK regardless the existent formal childcare policies is finally the

other matter of interest of this thesis.

In sum, the main research points to be observed from Brazil and the UK to be considered

particularly in the empirical part of this thesis are the following:

a) Brazil implemented a reform on its primary education system which anticipated chil-
dren’s compulsory enrolment into primary education in one year. However, the reform
was implemented under imperfect compliance, which means its implementation did not
ensure children’s enrolment into primary education one year earlier. Still, this reform
possibly generated positive effects on the treated mothers’ job market outcomes, since

they supposedly started having more time to supply labour than the non-treated ones;

b) Despite UK’s efforts, the use of informal kinds of childcare remains higher among
the British families than among families from other developed countries. Thus, it is
important to verify the influence informal kinds of childcare have on British mothers’

decisions for formal childcare and labour supply.
Therefore, the main research objectives of this thesis are the following:

a) To verify and measure the effect of Brazil’s primary education reform on mothers’

labour supply outcomes;

b) To verify and measure the influence of informal childcare use/availability on British

mothers’ joint decision for formal childcare use and labour supply outcomes;

¢) To compare the results found in Brazil and in the UK to identify common trends and

general differences.

The main contributions of this thesis are basically two: firstly, each specific analysis is a
contribution in itself, since the effects of primary education reform in Brazil on mothers’
labour supply outcomes and the influence of informal childcare on British mothers’ formal
childcare and labour supply decisions are specific, empirical contributions to the literature,
which has not addressed these study cases in particular yet; furthermore, this thesis

contributes when compares the results found in Brazil and in the UK to identify common

Informal childcare can be broadly defined as childcare provided by grandparents, other relatives, friends
or neighbours, regardless if it is paid or not, although commonly unregulated by the government (Bryson,
Brewer, Sibieta and Butt, 2012).
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trends and general differences between a developing and a developed country, aiming to
generate insights for a prospective kind of general theory about mothers’ childcare and

labour supply decisions.

To address these main research observations and objectives, this thesis is organized as

follows:

e Chapter 2 presents the most import conceptual and theoretical aspects behind this
study through a review of the literature and approaches; this is done through a
presentation of the concept of household, how family and children behave within it
and, finally, how children are affected by the dynamics of the marriage market; in
this chapter, a theoretical model is also presented due to support the main empirical

findings of this research;

e Chapter 3 presents the data which are analysed in the empirical part of this thesis;
at this moment, the empirical literature is equally reviewed and compared to the
main trends observed at the selected dataset, for both Brazil and the UK;

e Chapter 4 describes the empirical strategies which are followed to answer the research
questions of this thesis applied to both Brazil’s and UK’ data;

e In turn, Chapter 5 presents the empirical results of this thesis; the outcomes obtained
from the empirical strategies applied to Brazil’s and UK’s cases are presented, in-
terpreted and discussed; at last, a comparative analysis between the Brazilian and

British results is made;

e Finally, Chapter 6 presents the conclusions of this research; this chapter also presents
the policy implications of this study, its main contributions and the paths it can take

in the future.

Thus, the next chapter presents the main conceptual and theoretical aspects behind this
research. The field of family economics is introduced, as well as its main elements, defi-
nitions and developments. Finally, an theoretical model is suggested due to support the

empirical findings of this thesis
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2 Conceptual And Theoretical Aspects

The intention of this chapter is to present the main conceptual and theoretical aspects
behind this study. It is worth presenting the main elements and definitions which guide

this research - how they relate to each other and have developed across the literature.

If to write about mothers’ childcare and labour supply choices is to write about their
allocation of time between labour and leisure, to say it is to write about family is equally
true. Family can be considered the smallest production unit of an economy (Browning
et al, 2011), which shares consumption, coordinates work activities, accumulates wealth
and invests in children - and this thesis is a contribution to a field which is often called
Family Economics. This chapter presents the most important theoretical and conceptual
aspects of this field relevant also for the understanding of the of the empirical analysis to

come®.

Browning et al (2011) explain that, because of technological and cultural changes, the
importance of the family as a rigid production unit has presently declined. Individuals
can transit through several marriages, be single during a longer part of their life time or
enter marriage and exit out of it almost at will. Avoiding pregnancy is nowadays easier,
child mortality is lower, and both singles and married partners can choose whether or not
to have children. Thus, the familiar division of labour, especially in taking care of the
children, is put under pressure and new custody arrangements are required to maintain

children’s well-being.

Families in these modern times were firstly described by Becker (1973, 1974 and 1991),
whose approach focuses from family allocations of time and goods to patterns of marriage
and divorce. Each individual can choose among several alternative partners depending
on their wish to marry until reaching an equilibrium where no one wants to be single.
Within a family, partners use to care about each other and their children, conflict of
interests may appear, leading to cooperative solutions which are efficient and requires

binding commitments, enforced by formal or informal agreements (Lundberg and Pollak,
1993).

In Economics, the gendered division of labour relies basically on the principle of compar-
ative advantage (Chiappori et al., 2009). Thus, mothers spend more time with childcare

if the ratio of her productivity at home relative to her market wage exceeds fathers’

15 Although the empirical literature about childcare and mothers’ labour supply, even when restricted to
the Brazilian and British cases, is equally large, the focus of this chapter is the theory and concepts. The
empirical literature is presented throughout the text, in dialogue with the methods and results, as they are
exposed.
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ones, leading to specialization. In the end, comparative advantage rests on transfers of
resources between the partners, making both of them better off (Bergstrom, 1996; Cox,
2007). Families are formed as consequence of optimal individual search and investment
decisions (Burdett and Coles, 1999; Chiappori et al., 2009), given individuals’ free choices

(subject to resource constraints) which make their decisions feasible.

However, other aspects, such as love between the partners, may not be neglected. Love
between them is what allows commitments and, therefore, coordinate work, investments
in the relationship and in their children. By the way, the (potential) presence of children,

and the feelings their parents have for them, influence marriage and divorce decisions.

A key definition in family studies regards household. Household is a unit of measure and
frequently defines the concept of family. Therefore, what happens within the household,
how individuals behave within it, is worth to be comprehended - and this is the topic of

the next chapter.

2.1 The Household: Components, Features And Behaviour

In family studies, household is the unit of measure!®. Families (regardless their formats,
number of members or gendered labour division), for study purpose, live in one single
household - and because of this the comprehension of how individuals behave in it is so

relevant in this research.

Household is the source of important production activities. In developing countries, for
instance, a considerable fraction of GDP comes from agricultural commodities produced at
the household level. On the other hand, in developed economies, a substantial fraction of
individual available time is spent on household production, such as cleaning and cooking,

and also on long term investments in health and education!”(Browning et al., 2011).

Marriage commonly involves at least two people living in the same household, allowing the
sharing of housing and other consumption goods. Of course, living in the same household

does not imply marriage'® and more than one family can live in the same household. Since

6Micro data surveys, such as the PNAD and the FACs, which are used in this thesis and presented on

Chapter 3, for instance, have the household as unit of measure and sample.

1"Becker (1965) says commodities which are ultimately consumed by individuals as products generated at

the household level. Besides, the production of final goods also would require time inputs which would be
provided by the household members.

18Cohabitation can be seen as an alternative marriage arrangement. Browning et al. (2011) say the
propensity to cohabit (rather than marry) is associated with having children, since married couples use to

have more children than cohabiting couples, who, in turn, have more children than singles. Furthermore,
cohabitation declines with individual’s age, meaning that cohabitation can be considered a kind of ”partial
marriage” which involves less investment in children and a lower commitment to a long term relationship.
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there are considerable material gains from living households with many residents, people
living alone (mainly older or younger people) can represent a potential loss of well-being.
Nevertheless, technological advances in home appliances have allowed more single people
to keep their livelihood, even without sharing with other members. As consequence, the
proportion of people who is married has declined in most countries in the last decades,
followed by a larger proportion of never married and divorced individuals (Greenwood
and Guner, 2005).

Divorce and remarriage have become trends in modern times, especially among the young,
but with gender differences: women are more likely to be in a first marriage when young
and more likely to be divorced when old, suggesting they find it more difficult to remarry
(Stevenson and Wolfers, 2007). Besides, women use to enter first marriage at a higher
rate than men, suggesting their gain from early marriage is higher. However, since the
1960s (coincidentally or not, the anti-pregnancy pill), marriage rates have declined and
divorce rates have risen in a world level (Michael, 1988). According to Chiappori and
Weiss (2006), the higher the number divorcees, the more incentives any given couple has

to divorce, since it is easier to remarry following separation.

Becker at al. (1977), and Weiss and Willis (1997) show that the hazard of divorce at any
marriage duration is generally lower for later marriages. Complementary, men present
more propensity to remarry than women, especially at high ages, and men’s remarriage
options are bigger because the wage gap between female and male is increasing with age
because, in general, men accumulates more work experience. Usually, married men earn
more than singles and the opposite is observed for women because, in average, the burden
of housework (including childcare) falls more on married women than men, restricting their
working hours. On the other hand, men who are willing and able to marry usually are
high wage ones with better job market prospectives, again oppositely to what is observed
for women (Becker at al., 1977).

The point is that men supply more labour than women and women do more housework
than men regardless marital status (Browning et al., 2011). This gender gap has dimin-
ished but still very slowly, and the presence of children in a family makes the process
more intricate: when couples have children, married women are more likely to reduce
their labour force participation, since the absence of a partner makes division of labour

not feasible and then women with children are pushed into the job market.

Aguiar and Hurst (2006) and Burda et al. (2006) show that the most common situation
before the 2000s was that, in couples, men supply full time work while women supply part

time work or does not work at all. However, since then, the proportion of such couples
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has declined and the amount of couples in which both partners supply full time work has
risen, reflecting the increase of married women’s job market participation. On the other
hand, the proportion of couples in which women supply full time work and men do not

remains small'?.

Mincer and Polacheck (1974) and Weiss and Gronau (1981) also say the wage gap be-
tween men and women may also lead to different labour division within the household
thanks to comparative advantage. On the other hand, past and expected labour supply
in the future can cause different rates of investment in human capital, reinforcing married
women’s lower wages when compared with married men. As married women supply more
labour, their wage becomes more similar to men’s one and the marital status becomes less

important as a wage determinant.

Individuals go into marriage based on the attributes of each partner to generate mutual
gains. For example, higher educated men may benefit more from marrying higher educated
women than a less educated ones, or individuals may consider a marriage in which both
partners are similar in age may generate higher gains than a marriage with a large age
difference (Mulligan and Rubinstein, 2008). Actually, Lewis and Oppenheimer (2000)say
schooling remains as the most relevant attribute at the moment to choose a partner (Lewis
and Oppenheimer, 2000). Authors like Goldin et al. (2006) and Chiappori et al. (2006)
say investment in schooling is partially motivated by the marriage prospect as well as the
job market one, and the reason is that the schooling levels of the two partners complement

each other in creating marital surplus®’.

That said about the household, it is time to understand how families are constructed and,
even more important for this study, how children influence and are influenced by it. This

is the topic of the next chapter.

2.2 Family And Children

This chapter presents a compilation of concepts, definitions and ideas about family and,
very importantly, about children within a family. Family studies have developed a sub-
stantial amount of arguments about how children are generated, raised and influenced by

the household behaviour, and the most relevant ones are presented here.

19 Another feature is that single men often enjoy more leisure than single women, but the amount of leisure
time become about the same for married people, suggesting a coordination of leisure activities (Aguiar and
Hurst, 2006).

20Weiss and Willis (1977) even present evidence that divorce declines with schooling among couples with
the same school level.
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Children can be considered family’s most important ”products” (Browning et al., 2011).
The decisions around how many children to have, the right moment to have them and

how to care for them interacts with parents’ decisions regarding specially labour supply.

Children present important practical implications for their family, such as the impact of
intra-household distribution on the household structure of consumption, and in particular
on household demand for public goods?'. Thus, if a policy increases women’s power
in the household decision process, it can affect children’s well-being, as suggested by
Duflo (2003), also because of the intuition that mothers take more care of children than
fathers. This goes in accordance to partners’ schooling too: uneducated women are more
productive at home whilst the boundaries on the rate of return from men’s schooling within
marriage declines, what reflects the lower incentive educated women have to enter marriage
and men’s stronger incentive to invest in education. A contribution of Becker (1991) is
that wage differences between identical partners can be endogenously and voluntarily
generated. Thus, it can be optimal for the household if one of the partners takes care
of the children whilst the other enters the job market. In sum, partners will assign the
one with the lower wage to take care of the child. However, if time spent on childcare
affects one’s job market wages, the cost of providing childcare can differ between the two
partners, requiring some sort of commitment. This way, gender inequality at home and
the at the job market are interrelated: whether there is discrimination against women
and they receive lower market wages, then they are typically assigned to stay at home,

eroding her future market wage and reinforcing the unequal gendered labour division

(Becker, 1991).

Risk sharing is another important potential gain from marriage: Browning et al. (2011)
explain partners who face income risk have incentive to mutually provide insurance, what
involves transfers within the household members. Consequently, individuals’ consumption
may be less responsive to income shocks than it would be if they were single. Further-
more, it allows the household to invest into higher risk activities, potentially increasing
household expected income in the future. Risk sharing requires possibly transfers between
the partners and marriage is a typical example of repeated interactions between the same

players, with cooperation being easier to support in such contexts (Pollak, 2003).

Religious or ethical factors may also be important. Browning (2009), for instance, provides
a model where a couple is presented with an opportunity to increase their joint income
if they move to another location, but either partner can veto the move. The problem

arises when the move shifts power within the household toward one partner and then the

2lHere, public goods are any expenditure which benefits both parents.
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other one will veto the move if he is worse off after the move (promises by one partner
do not generate incentives since they do not have any credible punishment threat). The
author suggests that if one partner exercises his bargaining power, the other partner feels
betrayed and loses some regard for him. An important element is that this loss of regard
is out of the control of the affected partner, and this is often sufficient to deter the partner

from exercising his full bargaining power if the move takes place.

In turn, Dufwenberg (2002) uses psychology to discuss commitment in a family context.
The basic idea is that the utility payoffs of married partners depend not only on their
actions and the consequences in terms of income or consumption, but also on the beliefs
that the partner may have on these actions and consequences. The basic assumption is
that the stronger is partner’s belief that the other partner will act in a particular manner,

the more costly it is for that partner to deviate and disappoint.

Different considerations arise when there are situations in which the partner has no chance
to reciprocate??. In this case, the assumption is that one believes he would have done for
the other the same the other would have done for the first one?3. Another possibility is
that one cares about the other because that caring gives him satisfaction. In any case,
some emotional considerations must be introduced to justify such behaviour in families

(Dufwenberg, 2002).

An important aspect is the role of children in marriage and divorce, in particular the
determination of expenditures on them. Separation may lead to an inefficient level of
expenditures on children for several reasons: if the parents remarry, the presence of a new
spouse who cares less about step children reduces the incentives to spend on children from
previous marriages; if the parents remain single, in addition to the loss of the gains from
joint consumption, the custodial parent may determine child expenditures without regard
to the interest of their ex-spouse; finally, parents who live apart from their children can

contribute less time and goods with them and may derive less satisfaction (Peters, 2007).

These problems are amplified if the partners differ in income and cannot share custody of
children. Peters (2007) explains the custodial parent is usually the mother - who has some
comparative advantage in caring for children, but usually has lower income. In turn, the
father has often limited access and low incentive to provide to the child. The outcome is
that the level of child expenditures following separation is generally below the level that

would be attained in an intact family, reducing the welfare of the children.

Children create ex-post wage differences between men and women. As noted by Becker

22For example, in the case of an irreversibly deadly disease.
ZBImpossible to verify empirically.
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(1993), Chichilnisky (2005) and Albanesi and Olivetti (2009), when the mother takes care
of the child, her future earning capacity erodes and, because of the reduced earning ca-
pacity of the mother (and her inherent advantage in childcare), a pattern of specialization

arises?*.

Because men maintain or increase their earning capacity during marriage, they have
higher expected gains from divorce. If transfers within marriage are limited due to a large
component of public consumption, separations will be inefficient, implying that the gains
from having children are smaller to the mother than to the father. Because the production
of children requires both parents, the mother may avoid birth in some situations in which
the husband would like to have a child, generating an inefficient production of children.
Albanesi and Olivetti (2009) show it happens because the partners have incentive to sign
binding contracts that determine some transfers between the partners, aiming to induce an
efficient level of child expenditures following divorce and to guarantee efficient separation

and child production.

Thus, the benefits from having children depend on the contracts that the parents employ
to regulate those decisions and on the prospects of remarriage that are determined in the
such called "marriage market”. A consequence is that the incentives to produce children
depend not only on the risk of divorce but also on the general situation of this market: the
larger is the proportion of couples that divorce, the better are the remarriage prospects
(Weiss and Willis, 1997). In the absence of children, or with children but adequate
transfers, this increases the probability of divorce; however, with children, remarriage
may have a negative effect on the child because the new husband of the custodial mother

may be less interested in its welfare®®(Case et al, 1999).

As seen, in family studies, particularly about childcare and (mothers’) labour supply,
definitions are important to clarify elements which are not so straightforwardly clear.
Concepts like family, childcare, labour supply, leisure and even mother (and father) may
present different definitions according to the field of study and even our own normative

ideas.

For example, one consequence of the increasing marital turnover is the rise in the number
of children who live in single parent and step parent households, as shown by Piketty
(2003). The impact of living with single parents on children depends on the amount
of transfers between unmarried parents and, because such transfers are usually small,

divorced mothers often have less family income than married mothers and, therefore,

24Following separation, however, the allocation of time may change, and a custodial mother may spend
less time on her child if she remarries.
25This phenomenon is known as ” Cinderella effect” (Case et al, 1999).
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children living with single mothers are more often in financial disadvantage, as also shown
by Bjorklund and Sundstrom (2006).

Furthermore, within a household, progression through life-stages has a major impact on
consumption and saving. The evidence for the US presented by Avery and Kennickel
(1991), Bosworth et al. (1991) and Lupton and Smith (2006) suggests that couples with-
out children have the highest savings rate than lone parents. In particular, Avery and
Kennickel (1991) show that married couples present the highest savings rate. On the
other hand, Bosworth et al (1991) show that households with children save less than
those without. At last, Zagorsky (2005) presents evidence that suggest that the wealth
of divorcees is much lower than the wealth of continuously married individuals and those

who never married.

Regarding household consumption, Browning et al. (2011) use UK Family Expenditure
Surveys from 1968 to 1995, considering only married or cohabiting couples, to show that
the patterns of consumption and family size coincide very closely. Besides, the variation
over the life-cycle is much larger than variation induced by fluctuations in income or

employment.

Thus, from the economic point of view, marriage is a partnership for the purpose of joint
production and joint consumption (Browning et al., 2011), and consumption and produc-
tion must be broadly defined to include children. It economizes on search, transaction
costs and monitoring of actions related to labour supply and home labour, such as child-
care (Locay, 1990). Furthermore, family presents intrinsic advantages in monitoring and

in enforcement of those actions (Pollak, 1985).

From a family perspective, commodities can be private (consumed non-jointly by each
partner) or public (consumed jointly and non-exclusively by the two partners). Typically,
parents have control over the (private) consumption of their young children and single
and married individuals have the same basic preferences, but marriage involves a change

in the joint partners’ consumption®®(Pollak, 2007).

All that said, children are decisively affected by what happens in the marriage market
which, in turn, consequently affects what happens in relation to childcare strategies which
are adopted by the families. Therefore, in the next chapter, the main effects of the

marriage market dynamics on children are presented.

26Tf women care more about the goods that are domestically produced (childcare, for example), the total
consumption of these commodities should increase if they have more decision power within the household
(Pollak, 2007).
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2.3 The Marriage Market: Models And Implications

Usually, people marry to raise children (Browning et al., 2011). Therefore, the dynamics
of the marriage market is essential for children’s well-being and, consequently, for the
comprehension of childcare strategies which are adopted by families and, particularly in
the case of this study, by mothers. Thus, this chapter presents a compilation of the main

ideas related to children under the influences of the marriage market.

Shapley and Shubik (1972) affirm any stable assignment of men to women must maximize
the aggregate surplus over all possible assignments. If education is the only matching
criteria, if there are more educated men than women among the married, some educated
men will marry uneducated women; if there are more educated women than men among
the married, either educated men marry uneducated women or educated women marry
uneducated men but not both (similarly to men when there are more educated women

than men).

In the marriage market equilibrium, the amount of men and women who marry must
be the same as well as the amount of men and women who marry but do not invest
in schooling (Shapley and Shubik, 1972). However, women may invest less than men
in schooling, because women may receive lower return from schooling investment in the
market (discrimination®”) or because they receive a lower return to schooling in marriage
since they often need to take care of children (due to social and cultural norms or the
biological time requirement of childcare). Dealing with investments in education, the issue
is whether the gender wage gap rises or declines with schooling, and there is evidence that
this is indeed the case and that the gender wage gap declines with schooling (Chiappori

et al., 2009).

Browning et al. (2011) explains individuals invest in schooling with the anticipation of
being employed at a higher future wage that would compensate them for the current
foregone earnings and because schooling has the added value of complementarity between
individuals to anticipate marriage to a spouse. A reason why women may invest in
schooling more than men is that there are more women than men in the marriage market
at the relatively young ages at which schooling is chosen. Iyigun and Walsh (2007) show
that in such a case women will be induced to invest more than men in competition for
the scarce males. Chiappori and Weiss (2007) also show another reason is that divorce is

more harmful to women, because men are more likely to initiate divorce when the quality

ZMronically, Browning et al. (2011) say the presence of discrimination raises women’s return relative to
men because schooling serves as an instrument for women to escape discrimination. Although the sources
of discrimination against women in the market are not specified, such discrimination tends to decline with
schooling notably, strengthening the women’s incentive to invest in schooling (Browning et al., 2011).
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of match is revealed to be low due to the higher income of men and the usual custody

arrangements.

A determinant of the time spent on household production (such as childcare) is its oppor-
tunity cost, which is directly related to the wage the individual could receive by working
on the market and, consequently, to individual’s education. Over the last decades, a
phenomenon is the global increase in female education, deeply modifying the trade-off be-
tween domestic and market work by raising female market wages (Laumann et al. 1994).
Education is not exogenous in the sense it (and wages) affects current decisions regard-
ing household production, but is the outcome of past expectations about future domestic
work (Daniel, 1992).

Still, in case of divorce, custody uses to be given to the mother since she can take better
care of the child is assumed, while the father obtains visitation rights and an assignment
is associated with some amount of child support. The principle is that the custody
assignment and the mandated payments should minimize the harm to the child (Mnookin
and Kornhauser, 1977).

If both partners live with their child in an intact family, the utility of husband and wife
is the same for all allocations and the two spouses will agree to maximize their common
utility subject to the household budget constraint. Because the mother is assumed to have
a comparative advantage in home production, the father spends all his time in the job
market while the mother will spend all her time at home. If the parents separate, one of
the parents receives custody over the child and only the custodial parent can contribute
with household time to the child, while both parents can still participate in the child
expenditures though?®. An increase in the post-divorce transfer raises the utility that
the mother would receive as single and improves her bargaining position in an eventually

newly formed household with another partner (Browning et al., 2011).

In practice, Browning et al. (2011) explains that, realizing the quality of the current
match, a parent will agree to continue the marriage if the given the observed utility in
marriage exceeds the expected gains from divorce. A difference from the case with children
is that the expected utility of the two parents at the moment of divorce rises with the
probability of remarriage, being able to share consumption without negative impact on

child quality.

However, children use to be an investment that parents do usually during the first period of

28 Akashi-Ronquest (2009) reports lower child investments following remarriage (compared with intact fami-
lies) and that an increase in the hourly wage of a biological mother significantly improves her child investment
when her husband is her child’s stepfather, while there is no such effect for mothers living with their child’s
biological father.
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marriage, before the quality of match is revealed. The costs of having a child are mother’s
forgone earnings associated with childcare. On the other hand, the benefits from the child
depend on the probabilities of divorce and remarriage and on parents’ ability to care for
the child after divorce, what implies that children are desired if divorce is not an option

and a liability if divorce is (Browning et al., 2011).

In sum, given the comparative advantages between fathers and mothers, the father will
spend only the minimal amount of time on childcare because any hour spent on childcare
could be better used in the market, what is true whether or not he receives transfers from
the mother and what means the child receives less time but consumes more of the adult
and child goods. Thus, the justification for the prevalence of mother custody must rest
on the assumption that, in the case of children, time is more important then money for
her. More than that, the father also will prefer that the child remains with the mother
since the potential gain from the mother contribution of time exceeds the gains that the

father has from sharing adult consumption with the child (Apps and Rees, 1997).

In general, any non-cooperative procedure leads to inefficient outcomes. The cooperative
approach, on the other hand, recognizes that the allocation of resources within the house-
hold may depend on partners’ respective bargaining powers and relies on the assumptions
the decision process in the household is stable, leading to efficient outcomes®® (Apps and
Rees, 1988, and Chiappori, 1992). It means there is a stable relationship between the eco-
nomic environment and the chosen outcomes, although this relationship is not necessarily

deterministic.

In turn, efficiency means no alternative decision would have been preferred by all house-
hold members. The approaches of Becker (1991) and Grossbard-Schechtman (1993), in
which household members trade at existing market prices, typically generate efficient out-
comes®®. Within a static context, this assumption requires married partners will find a
way to take advantage of opportunities that make both of them better off, acting coop-
eratively by reaching some agreement achieved through mutual care and trust. Among
the various factors that can influence household behaviour, many present direct impact
on either preferences or the budget constraint: a change in prices, wages and non-labour

income are likely to affect demands and labour supplies because they modify the set of

29Basically, non-cooperative approaches consider members of a family aim to maximize individual utility

functions. On the other hand, cooperative approaches say families maximize a single, collective utility
function, allowing different bargaining powers among the family members though (Apps and Rees, 1988, and
Chiappori, 1992).

390n the other hand, Udry (1996) finds that households fail to allocate inputs efficiently among various

crops because of the socially imposed division of labour between genders, and Lundberg and Pollak (2003)
say some household decisions may be taken only few times, possibly generating inefficiency.
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options available®' (Browning et al., 2011).

Samuelson (1956) considered family the fundamental unit on the demand side of the
economy. However, because such a unit consists of several members, consensual decisions
cannot be expected. The author recognizes preferences within a family are interrelated
but families may behave as if they maximize a single social utility. In particular, he
considers a common social welfare function for the family that is restricted to depend
on the individual consumptions of family members only through the preferences of these
members, behaving in the same manner as a single person. Becker (1991) replies saying
how partners agree on a single common social welfare function is unclear, suggesting that,
if the head of the family transfers resources to the other members, all family members

will align their actions with the head’s preferences.

Differently, any bargaining model requires a ”threat point” for each individual®? (Brown-
ing et al., 2011). Rubinstein (1982) takes players who make alternating offers until one
is accepted into account, and Binmore et al. (1987) considers a model in which the

bargaining process may be exogenously interrupted at each period with some probability.

Since the bargaining models assume efficiency, their solutions satisfy the properties gener-
ated by collective models (Chiappori et al., 2010). For instance, divorce can be considered
a "no agreement” situation where the ”"threat point” is defined as the maximum utility
a person could reach after divorce. Other examples can be the effects of laws govern-
ing divorce on intrahousehold allocation or public policies such as single parent benefits
(Browning et al., 2011).

Basu (2006) considers a model in which agents bargain in a cooperative way, but the
respective "threat points” depend in part on endogenous decisions. Although it uses a
bargaining framework, Basu (2006)’s model leads to inefficient decisions, because of the
non cooperative ingredient implicit in the framework. In other words, linking a person’s
bargaining power to that person’s labour income leads to oversupply of labour since to
marginally boost partner’s power through additional labour supply is individually rational,
but both members could benefit from a simultaneous reduction of their labour supply that

would leave power unchanged.

In the end, Browning at al. (2011) explains the choice between these various frameworks

will depend on general methodological principles, model’s ability to generate testable

3Individuals’ bargaining power within the household is an example. When a policy reform is known or
predicted to improve the relative situation of a particular family member (such as childcare provision to
mothers), this reform increases this member’s bargaining power.

32 An individual’s ”threat point” is the utility level this person could reach in the absence of an agreement
with the partner (Browning et al., 2011).
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predictions and the fruitfulness of the approach, particularly in terms of policy recom-
mendations. Actually, a large part of the empirical literature on household behaviour is

devoted to labour supply (Chiappori et al., 2002).

For example, Chiappori (2011) considers a model with two leisures and many consumption
goods that are privately consumed by the family members, following that, in a collective
model of consumption and labour supply estimated on cross sectional data, it is possible
to recover the income and wage elasticities of individual demands for each good. He also
considers the assumption that labour supply is a continuous variable, with the limitation
that, in some households, individuals’ labour supply is at a corner solution equal to
zero and that the structure of job markets may put constraints on the number of hours
supplied. For example, Blundell et al (2007) and Donni (2007) explain the choice may be
only between working part time, full time or not at all, and then labour supply should

rather be modelled as a discrete variable.

Furthermore, children expenditures are a typical type of public goods within the household
(Blundell et al., 2005). Thus, a common problem with traditional models of labour supply
is the implicit assumption that time is divided between market work and leisure, so that
any moment not spend working of a wage tends to be assimilated with leisure, what may
result in misleading evaluations (Donni, 2008). For instance, if a policy reform is found
to reduce female market labour supply, we may conclude that it increases her leisure,

whereas the actual outcome is more domestic work for her, such as childcare.

Thus, next chapter introduces a theoretical model which aims to present the most im-
portant theoretical choices behind the research of this thesis and to support the following

empirical analysis.

2.4 The Theoretical Model

A simple theoretical model which aims to explain the channels through which families
make childcare and labour supply choices and how the relevant variables of this decision
are connected among themselves is not proposed. It strictly follows the basic structure
suggested by Duncan et al (2001), who develop an one-period model of formal childcare

choice for a representative family where there is at least one child in childcare age.

Furthermore, we assume that the mother is the only family member affected by childcare
obligations, and therefore that the childcare arrangements are decided only by her. This

assumption is supported by Vincent and Ball (2006), who say that childcare decision is a
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gendered process made in general solely by the mothers33.

From Blau and Hagy (1998), we also incorporate these three elements into our model:
(1) families can have preference for formal childcare even if they are non-working ones,
given that formal childcare is also related to children’s quality, which is part of the family
production function; (2) on the other hand, some families may not use formal childcare
even whether it is freely provided, which is explained by the presence of non-observable
variables related to childcare quality, affecting parents’ decision; (3) the labour supply
decisions of all family members but the mother are exogenous, which is an assumption
also made by Duncan et al (2001).

Therefore, the mother makes her childcare choice concomitantly to her labour and leisure
time allocation in the way to maximize her utility function, which presents the following

format:

U=U(C,L,Q|Z) (2.1)

where C' represents the non-childcare consumption, L represents the time not in em-
ployment (which can be redefine as leisure), and Z; represents a vector of exogenous
characteristics. Importantly, () represents childcare quality, which is indirectly related to
the own child’s quality. It means that the mother selects her child’s quality through her
childcare choice (formal or informal, or still a combination of both). It is expected that

mother’s utility is increasing on C, L and Q).

Regarding mother’s childcare choice, a very important assumption is that informal child-
care is exogenously provided to mothers, such as assumed also by Duncan et al (2001).
This is reinforced by Rutter and Evans (2012) for the British families, who observe that
firstly parents list the childcare options, and lately make their decision between formal
and /or informal childcare®*. Besides, we keep the assumption that, if informal childcare
is available, it is fully used by the mother®*. Consequently, this is a model of formal
childcare use conditional on the use/availability of informal childcare. This structure is
relevant for the further empirical analysis, where the use of formal childcare will depend

on the exogenous use/availability of informal one.

33Vincent and Ball (2006) explain that fathers are usually consulted in a later stage, to approve or not
their partners’ initial decision.

34 Rutter and Evans (2012) also observe that parents in the UK have mainly objective, structural and
practical constraints to make childcare choices. Subjective arguments, such as moral precepts or values
about how children must be raised, come later, to justify a previous choice.

35Therefore, informal childcare availability and use present the same interpretation in this thesis.
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In turn, childcare quality can be expressed through a production function with this format:

Q= F(QM> Qr, QQF’ZZ) (2.2)

where )7 is the time spent with parental care, ()7 is the use of informal childcare, and
Qr is the use of formal childcare. The parameter ¢ represents formal childcare quality
- where ¢ > 1 indicates the use of formal childcare of a better quality than the average
offered by the market, and 0 < ¢ < 1 indicates the use of formal childcare of a lower

quality than the average.

Leisure can be defined as:

L=T-H (2.3)

where T represents mother’s full time endowment, and H represents her time of labour

supply. The mother also faces a budget constraint, which presents the following format:

C=pgKr=wH—T(w,H,V,pgKr)+V (2.4)

where p represents the hourly price of the formal childcare, w is mother’s hourly wage,
and V represents all the exogenous incomes of the household, including her partner’s one.
At last, pgKr is the family total expenditure on formal childcare, which depends on the

exogenous formal childcare price (p) and quantity.

Furthermore, there are two time constraints. Firstly, the total amount of used childcare

shall be equal to the total amount of care the child requires, in the way that:

T=Ky+ Kr+ K; (2.5)

Secondly, the time spent by the mother with parental care, labour and leisure shall be

equal to her total time:
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T=H+Ky+ (L—Hy) (2.6)

Combining (2.5) and (2.6), we obtain:

(L—Ku)=(Kp+K;)—H (2.7)

which defines that leisure time (L — Kj) equals the time that the non-parental childcare
exceeds the working time ((Kr + K;) — H).

Another important assumption we keep from Duncan et al (2001) is that the working hours
do not reflect necessarily the use of non-parental childcare (formal and/or informal one).
This hypothesis goes against what is normally observed in the literature, such as in Blau
and Robins (1988), Conelly (1992), Hotz and Kilburn (1991) and Ribar (1991). Duncan
et al (2001) explain that assumption represents only a very specific use for childcare (to
allow parents to work more), which is not accurate anymore, since the use of non-parental
childcare also presents other advantages to mothers and children, regardless mother’s
labour status. Therefore, we equally relax that hypothesis, allowing mother’s working
hours to be eventually less than the total amount of non-parental childcare, formal and/or

informal:

H < Kr+ K; (2.8)

This simple theoretical model aims to introduce the main channels through which the key
variables are connected to explain mother’s childcare and labour supply choices, even as
consequence of informal childcare use/availability (for the British case) - which, according

to this model, is exogenous.

That said, next chapter introduces and explores the dataset which is used in this research
to verify the effects and influences of childcare reforms and interventions in the contexts

of Brazil and UK respectively.
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3 Empirical Preliminary Analysis

This part targets to present the main literature and analysis regarding the empirical part
of this thesis. The chosen data are introduced, for both Brazilian and British cases, and
related to the main empirical, related literature. The main trends presented in the data,

relevant for the development of this thesis, are equally exposed.

Moving to the presentation of the chosen data, Brazil’s case is initially introduced, as well

as the dataset, its structured and most important trends.

3.1 Primary Education Extension And Brazilian Mothers’ Labour

Market Participation

The empirical part of this thesis aims to contribute to the mothers’ childcare and labour
supply literature presenting the impacts that a reform on the children’s primary education
system, which took place in Brazil between 2004 and 2009, had on the mothers’ labour
outcomes. This reform, which made children to enrol compulsorily primary schools one
year younger, is here interpreted as a provision of free childcare and therefore supposed

to have an impact on the labour supply of those mothers affected by it.

In developing countries like Brazil, the participation of women in job markets is a key
element for their economic and social improvement. In these countries, where the par-
ticipation of women is even lower than the observed in the developed ones, the design
of policies which can contribute to their higher economic participation is important and
urgent. Recognizing this, the United Nation Development Program (UNDP) determined
as the third of the Millennium Development Goals to "promote gender equality and em-
power women” (UNDP, 2013), encouraging governments and civil society to design public
policies to bring women into the economic environment. This way, the understanding and
formulation of policies which incentive women to participate in job markets appear as
important topics of research, both because of its academic interest and of the design of

policies.

In the specific case of this thesis, this expectation is supported by the fact that only
recently Brazil has achieved a high level of primary education covering, simultaneously
achieving a higher level of female labour participation. Between 1992 and 2006, the ratio
of children in school age enrolled in primary education schools in Brazil increased from
81.91% to 95.85%, while the proportion of women supplying labour in relation to the total
of women in working age increased from 44.22% to 52.40% during the same period (IPEA
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and IBGE, 2017). It is important to emphasize, however, that, in spite of being higher
than the observed in the majority of other developing countries, women’s participation
in Brazilian job market is still lower than what is found in developed ones (Costa and
Kassouf, 2011).

The period studied in this thesis is also important because it was a time of expressive
economic growth in Brazil when compared to the 1980s and 1990s, which certainly also
contributed for the higher female participation in job market. During this period Brazil
also adopted an important agenda regarding its social policies, which played a relevant

role for the fall of poverty and inequality along this time.

Despite all these relevant facts, the economic literature about eventual effects that child-
care policies, options or choices had on the Brazilian mothers’ labour supply lives a gap,
being a quite understudied topic since then. Therefore, looking at the expansion of the
primary education system in that country, this chapter aims to fill at least partially this
gap and to contribute for a better understanding of the causal relationship between child-
care provision and its effects on mothers’ labour supply, still not clear in the economic

literature, particularly in the context of a developing country.

3.1.1 Primary Education Extension As Childcare Provision

The greatest challenge seen in the empirical literature about the effect childcare policies
have on the mothers’ labour supply regards the endogeneity present between these two
variables (Barros et al. 2011). Childcare and labour supply is a jointly decision, with
a reverse causality between them. This reverse causality also happens with the imple-
mentation of childcare policies by policy makers which, instead of affecting the female
labour supply, can be affected by it in the opposite direction. Besides, many observed
and non-observed characteristics of the households, children, mothers and regions inter-
fere both in the female labour supply and childcare decisions, such as educational level of
the mothers, their income, the number of individuals in their households, gender of their
children, and regional childcare infrastructure. All these issues make the identification
of the causality between childcare and mothers’ labour supply a still opened topic in the

empirical economic literature.

To address this problem, Angrist and Krueger (1991) suggest the use of the children’s
date of birth as an exogenous variation for their enrolment in preschools and childcare
programs. Following this idea, Gelbach (2002) use data from the US’ 1980 Census to
check the effect that a childcare subsidy had on the labour supply of 5-years-old children’s
mothers of that country. The author finds that, when controlled by the children’s date of
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birth as an instrumental variable for their enrolment in childcare programs, their effect
on the mothers’ labour supply moves from negative to positive, reinforcing the extreme
importance that the control of this endogeneity has for the correct measure of childcare

policies impacts.

Berlinski and Galiani (2007) emphasize that this kind of study is especially important
for middle-income, developing countries because these are places where the educational
expansion happens in the preschool level still while the female participation in job market
is lower than in developed economies. These authors evaluate the impact that a preschool
facilities expansion had in Argentina between 1994 and 2000, for children aged between
3 and 5. During this period, Argentina expanded in 18% the supply of childcare services
across the country, which was supposed to affect the labour supply of its mothers. Because
the preschool enrolment was not compulsory neither enforced by the government, the
problem of endogeneity was very present, self-selecting the enrolment in childcare places
in favour of the older children, whose mothers were the most educated and had fewer
children in their households. Also using children’s date of birth as in instrumental variable,
the authors found that the enrolment in preschool increased the Argentinian mothers’

employability in between 7% and 14%.

The Brazilian reform studied in this thesis is not about childcare, but extension of the
primary education system to younger children. Different effects between this reform and
those from traditional kinds of childcare may be found, which can be explained by the
different purposes childcare and primary education have for the families. Besides, children
in formal kinds of childcare are generally younger to those attending primary education,
which also can interfere on the parents’ decision for labour. However, in spite of these
differences, the theoretical approach to address these reforms can keep the same, given that
the main purpose is to evaluate their effect on the parents’ allocation of time. In a recent
work, Berthelon et al. (2014) also interpret an extension reform of the Chilean educational
system as provision of childcare. This reform, which was implemented in a municipality
level and subject to budget and infrastructure constraints, consisted on the transformation
of part time schools into full time ones, therefore also affecting the allocation of time of
the parents between leisure and labour. Using panel data, the authors find positive effects
of the reform on the mothers’ labour force participation, and emphasize that the analysis
of educational reforms as provision of childcare for older children is quite under-studied

in the economic literature.

The literature applied to Brazil about childcare and mothers’ labour supply is quite rare.

The first studies about the female participation in job markets come from the end of the
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1980s and emphasizes the effect that the presence of children has on the labour supply
of the mothers, not relating to childcare policies or strategies. This happens in spite
of the fact that the female participation in Brazilian job market has increased since the
1970s, mainly because of the improvement of their educational level and reduction of
their fertility along this time, reinforcing the trade-off between childbearing and labour
supply (Leone and Hoffman, 2004). Besides, in general this literature presents descriptive

analysis and correlations instead of looking for causalities between those variables.

A pioneer work which looked for the causal effects that childcare policies have on mothers’
labour supply in Brazil was the one done by Connelly et al. (1996). The authors used
data from the 1985 Brazilian Household Survey Data (PNAD) for metropolitan areas to
test the effects of childcare choices on mothers’ labour supply using a basic theoretical

framework where mothers’ labour choices happen in a household context.

The authors run a model in two stages where the first one is a labour supply function
and the second one is a demand function for childcare. Connelly et al. (1996) found
that the level of wages increases the labour supply of the mothers, while the presence of
biological children diminishes it, with a decreasing effect along the different children’s age.
The authors also showed that formal childcare targets more children’s education, while
informal childcare targets more the their custody, to permit their parents to work. Using
mother’s wage as an exogenous variation, they also found that mothers’ participation in
job market presents a strong influence on the demand for childcare, while mothers’ income
also increases the chances of their children to receive full time childcare, which are even

higher when the child is a girl and non-white.

A recent working paper by Costa and Kassouf (2011), which uses a discontinuity design
with data from the PNADs 2002 - 2008 to check the effect that preschool frequency has on
the mothers’ labour supply, also helps to cover the actual gap in the literature about this
topic for Brazil’s case. With focus on preschool provision for children aged 5, the authors
identify self-selectivity of the mothers who enrol their children in preschools in favour of
the most educated. They similarly control the endogeneity present between childcare and
labour supply choices using children’s date of birth and find that the preschool frequency
increases mother’ participation in job market in 28% and in 19 weekly hours, but that

does not present significant effects on their earnings.

In their recent report for the World Bank, Barros et al. (2011) collected data from a
childcare program implemented in Rio de Janeiro which offered free and full-time childcare
to children aged between 0 and 3, and where the selected mothers were randomly chosen

through a lottery, which permitted its analysis using a randomized experiment method. In
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total, about 10,000 children were selected from a group of about 24,000 eligible ones. With
a sample of 4,348 children and doing local average treatment effects (LATE) estimation,
the authors found that the program increased the participation of the mothers in job
market in 8%, but that did not present effects on their amount of hours supplied neither

their wages.

The intention of the present thesis is to contribute to this still sparse literature in the
following way: firstly, evaluating a reform that is not of childcare, but of primary education
system, which will present peculiarities regarding their effects on mothers’ job market
outcomes in comparison to more traditional kinds of childcare; secondly, showing that
the way the reform was implemented, under imperfect compliance, plays an important
role on how it has to be addressed empirically; and finally, using the instrumental variable
suggested by the literature, this chapter also aims to contribute for a better comprehension

of the causal relationship between childcare and mothers’ labour supply decisions.

3.1.2 Brazilian Mothers’ Choices Under Imperfect Compliance

The micro data used in this thesis for Brazil’s case come from the Brazilian Household
Survey Data (PNAD), which is conducted by the Brazilian Institute of Geography and
Statistics (IBGE), in the same way as done by Connelly et al. (1996), with the 1985
PNAD, and by Costa and Kassouf (2011), with the waves between 2002 — 2008. At
present, PNADs are an annual and cross-sectional random sample survey which covers

people living in private households from all parts of the country.

The sample of interest is formed by mothers whose youngest child, biological or not, is
aged 6 during the years 2007, 2008 or 2009 and is in the first grade of primary education
system or not in school. In 2007, one year after the federal regulation which made the
reform implementation compulsory by all the state governments, PNAD started collecting
information about this new system. Therefore, the sample of interest in this chapter is
restricted to those three waves (2007, 2008 and 2009), exactly the period between the
federal regulation and the year when the reform was supposed to be fully implemented.
The importance of the child be aged 6 is that this is the age one is supposed to be affected
by the primary education reform, being enrolled in school if treated by it (or not, if not
treated). This child also must be the youngest of the household because of our interest
on the mothers’ labour supply, which is supposed to be more influenced by the youngest

child than by any of one’s (older) siblings.
Costa and Kassouf (2011), in their research, do not consider the waves 2007, 2008 and 2009

because their interest is on the childcare use, and there is the concern that the fact children
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are already attending the new primary education system when aged 6 can interfere on
their results. Also because of this, their children’s age threshold is five years old (in the
same way as in Angrist and Krueger (1991) and Gelbach (2002) in their analyses for the
US). Our interest here is different: we are interested exactly on those children attending
the new primary education to check if the new system has similar effects to the traditional

childcare policies on the mothers’ job market outcomes.

The definition of children’s age occurred according to the survey year and children’s year
of birth. Therefore, a child was classified as 6 years old if s/he is present in the survey
2007 and was born in 2001, or in the survey 2008 and was born in 2002, or finally in
the survey 2009 and was born in 2003. This is necessary to adapt the school year, which
starts in March, to the PNAD’s year, which survey interviews are made in September. To
drop mothers who are income outliers, the 1% highest income ones were excluded of the
sample. In the end, following these selection criteria, a sample with 8,284 mothers was
created. The structure of the sample according to the policy implementation is presented
by the Figure 3.1.
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Figure 3.1: Distribution of the sample according to the policy implementation:
Partial sample in 2007: 2,798; Partial sample in 2008: 2,722; Partial Sample in 2009; Total Sample;
8,284.
Source: author’s elaboration on PNADs 2007, 2008 and 2009.

Figure 3.1 shows that the percentage of mothers under the policy implementation increases
along the time, from 36.35% in 2007 to 60.56% in 2009. This is expected, considering the

reform was being implemented along these years.
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Ideally, two kinds of mothers would be found in the sample: one whose 6-years-old children
were not attending school because they were residents in states where the policy had not
been implemented yet, and another one whose 6-years-old children were already in school
under the new primary education format (because they were residents in states where
the policy had already been implemented). However, looking at the actual enrolment of
children into schools with the new primary education system, the imperfect compliance
of the reform implementation described in the General Introduction is clear. This is

presented by the Figure 3.2 and Figure 3.3.

These figures show that it is possible to find 6-years-old children not attending school,
attending the new primary education system and still the old primary education system in
both states where the reform had not been implemented yet and where it already had been,
along the time. To find children enrolled in the new system in states where the policy
had not been implemented is possible, remembering that some specific cities (mainly
state capitals) and private schools, although in a much smaller scale, were gradually
implementing the reform since 1995. However, the existence of a so large percentage of
6-years-old children who are not attending school in states where the reform had already
been implemented means that it was not able to treat perfectly the group of children it was
supposed to affect. Besides, the fact there are 6-years-old children attending schools still
under the old system means that some families have broken the official rules to advance
the entrance of their 6-years-old children into the primary education even if they live
in states where the reform had not been implemented yet and/or do not have access to
schools which offer the new primary education format. This situation is similar to the
one described by Berlinski and Galiani (2007) about the increase of childcare provision in
Argentina, but which compliance depended on the characteristics of mothers and families,

given that children’s enrolment into those childcare places was not compulsory.

Anyway, it is believable that the policy implementation, and consequent increase of the
number of schools offering the new system, had contributed for the enrolment of children
in schools and/or in the new system, along the time. This can be observed on Figure 3.2.
However, this figure shows that the percentage of 6-years-old children attending the new
primary education system increased only marginally along the three years of the sample,
from 27.17% in 2007 to 29.69% in 2009, in places where the reform had been implemented.
The percentage of children not attending school keeps very high along the three waves,
between 66.01% and 68.81%. This suggests the reform implementation had a small effect

on the actual enrolment of the 6-years-old children in schools.
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Figure 3.2: Actual kind of school attendance of the youngest, six-years-old child along the

time in states where the policy had been implemented

Total Sample; 8,284.

Source: author’s elaboration on PNADs 2007, 2008 and 2009.

20,00%
70,00%
20,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

74,20% 74,35%
GE B8%
A de ap
§ S Y
SO LA
Yr2007 yr2008 yr2009
B not attending old system Bnewsystem

Figure 3.3: Actual kind of school attendance of the youngest, six-years-old child along the

time in states where the policy had not been implemented
Total Sample; 8,284.

Source: author’s elaboration on PNADs 2007, 2008 and 2009.
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Indeed, these changes look bigger strangely in states where the reform had not been
implemented yet, as shown in Figure 3.3. In these states, although always higher than
in states where the reform had been implemented, the fall of the percentage of 6-years-
old children not attending school is more expressive, from a pick of 74.35% in 2008 to
66.88% in 2009. Similarly, the increase of the share of children attending the new primary
education system is stronger in states where the reform had not been implemented than
where it had, from 12.39% to 22.29% along the waves (although again these values are

always lower than those observed in states where the reform had been implemented).

3.1.3 Brazil’s Reform Influence On The Actual Children’s School Enrolment

The fact that children’s enrolment in schools and in the new system increased both where
the policy had and had not been implemented rises doubts about the actual impact of the

reform on this process and, consequently, on mothers’ job market outcomes.

Initially, it is important to verify if the policy implementation presents any significant
correlation to mothers’ decision to enrol their children in schools. For that, a probit
estimation is run, where the child’s enrolment in school is a function of the policy im-
plementation® and other regional and mother’ observed controls. The results, presented
in Table 3.1, confirm the suspicious that the policy implementation does not present a
statistically significant effect on the enrolment of children in school. Other observed vari-
ables, on the other hand, are very significant, such as the fact that the mother has 13 or
more years of study, which increases the probability of having the child enrolled in school
in comparison to mothers with up to 4 years of study. Other important result appears for
the number of children in the household: mothers who have 2 and 3 to 6 children else in
the household present lower probability of having their youngest child in school than those
with no more children. It suggests that, more than the policy implementation, mother’s

educational level and the structure of her household seem to influence the decision to enrol
her child in school.

It is also important to verify if the policy implementation contributes to the increase
of the enrolment into the new primary education system. To verify this hypothesis, a
multinomial logit is estimated where the probability of advancing the enrolment into the
old system or to enrol the child into the new one is a function of the policy implementation
and other regional and mothers’ observed controls. The results, also presented in Table
3.1, this time show that the policy implementation has a significant and positive impact

on the enrolment of children into the new primary education system. It means that

36No assumption about the exogeneity of the policy implementation is made at this moment.
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the policy implementation, although not relevant to increase the 6-years-old children’s
enrolment in schools as a whole, is positively correlated to the fact that children enrol
the new primary education format. However, the educational level of the mothers keeps
playing a key role in this process, with positive and significant results for the highest
levels of mothers’ education, even with larger correlations than the policy implementation
itself. Once again, the number of children living in the household presents significant
coefficients on the estimation, diminishing the probability of children’s enrolment into the

new primary education system.

The importance of mothers’ educational level on their decisions to enrol their children
in school earlier is also found in Costa and Kassouf (2011) for Brazil, in Gelbach (2002)
for the US, and in Berlisnki and Galiani (2007) for Argentina. All these studies, ours
included, find that the higher the educational level of the mother, the higher the chance
of this mother to enrol her child into some childcare place (or, in our case, to anticipate her
child’s enrolment into the primary education system). Berlisnki and Galiani (2007) also
find that mothers with fewer children use to demand more childcare services, now on the
contrary of what we have found for the anticipation into the primary education system.
All this reinforces the endogenous character that the decision of consuming childcare or
primary education has, for being so definitely related to mothers’ characteristics - specially

their level of education, which are also very important for their supply labour decisions.

These preliminary analyses reinforce that, although important for the increase of children’s
enrolment into the new system, the reform does not seem to affect the general level of
children’s school enrolment increase. In the end, who decides the right moment to enrol
children in school seems to be their families/mothers and not the policy makers, although
the last ones are able to influence this decision with the primary education reform. To
find the perfect compliance, where children aged 6 are not in school because the policy has
not been implemented yet, and children aged 6 are in school because the policy has been,
can be considered a special case, maybe an exceptional one, which depends on the policy
implementation, on the familiar and mothers’ characteristics, and even on the conditions
of the job market - everything coincidently working into the same direction at the same
time. Therefore, besides looking just at the policy implementation, it is also important to
look at the characteristics of the mothers (mainly on their educational levels) and of their
households, because they seem so important, or even more, to explain the enrolment of

children aged 6 in school than the policy itself.
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Table 3.1: Impact of the policy implementation on children’s enrolment in schools and in the
old and new primary education system:

probit Multinomial logit
Old system New system
Coef. Coef. Coef.
policy implementation 0.075 -0.283 0.380**
(0.078) (0.201) (0.161)
child’s month of birth -0.185%%*%  _(.290*** -0.328%**
(0.005) (0.014) (0.011)
mother’s age 0.017 0.034 0.042
(0.021) (0.054) (0.043)
mother’s age squared -0.000 -0.000 -0.001
(0.000) (0.001) (0.001)
white 0.013 -0.194%* 0.103
(0.036) (0.097) (0.070)
5 years of study 0.103 0.148 0.239%
(0.068) (0.164) (0.142)
6 to 8 years of study 0.108* -0.057 0.388***
(0.060) (0.151) (0.124)
9 years of study -0.009 -0.047 0.060
(0.068) (0.169) (0.141)
10 to 11 years of study 0.124 -0.042 0.439%**
(0.078) (0.201) (0.157)
12 years of study 0.182%** -0.017 0.54T7#**
(0.056) (0.142) (0.117)
13 or more years of study 0.445%** 0.230 1.080%**
(0.068) (0.177) (0.136)
youngest child is male -0.066** -0.075 -0.143%*
(0.032) (0.085) (0.064)
other mother’s incomes -0.000 0.000 -0.000
(0.000) (0.000) (0.000)
other incomes in the household 0.000* 0.000 0.000%*
(0.000) (0.000) (0.000)
2 children else in the household -0.102*%* -0.092 -0.210%**
(0.040) (0.109) (0.078)
3 to 6 children else in the household -0.083* 0.090 -0.271%%*
(0.047) (0.122) (0.093)
7 children else or more in the household -0.118 -0.090 -0.283
(0.140) (0.357) (0.288)
1 adult in the household 0.062 -0.088 0.197*
(0.054) (0.148) (0.106)
3 or adults or more in the household 0.002 -0.039 0.037
(0.055) (0.143) (0.109)
mother is a migrant 0.018 -0.150* 0.113*
(0.033) (0.088) (0.066)
grandmother lives in the same household 0.013 -0.053 0.073
(0.125) (0.347) (0.242)
state unemployment rate 0.237%** 0.182 0.389%**
(0.061) (0.161) (0.126)
dummies for states YES YES YES
dummies for years YES YES YES
constant -1.971FF* -2.283 -4, 132%%*
(0.645) (1.708) (1.325)
Prob > chi2: 0.000 0.000
Pseudo R2: 0.1975 0.2168
LR ¢hi2(100): 2802.05

¥ significant 1%; ** significant 5%; * significant 10%.

Observations: 8154
Robust standard errors in parentheses.
Source: author’s elaboration on PNADs 2007, 2008 and 2009.
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3.2 British Mothers’ Childcare And Labour Supply Choices

In turn, the empirical part of this thesis applied to the UK’s case aims to better com-
prehend the determinants of British mothers’ formal childcare and labour supply joint
choices. More than this, it aims to understand the relationship between formal and infor-
mal childcare in the UK, and the role played by informal childcare availability on British

mothers’ decisions.

Although childcare has been present in the family economics literature since Heckman
(1974), the knowledge about childcare decision-making process is still quite sparse. In
general, the literature focuses its attention on the impact of childcare provision on parents’
labour supply (particularly on mothers’ one) and on children’s educational outcomes. In
general, the interest in childcare is restricted to its influence on mothers’ labour supply
decisions and on children’s educational outcomes, which means childcare is commonly
considered an explanatory element of consequent results (Blau and Hagy (1998)). In an
opposite way, rarely childcare choice is taken as an effect of previous determinants related

to mothers’ social and economic characteristics.

Furthermore, the role played by informal childcare in parents’ labour supply and formal
childcare decisions is virtually unknown by the literature. Despite this, and all imple-
mented policies to encourage formal childcare use mainly in developed countries, informal
childcare remains relevant for a large share of families. In the UK in particular, Rutter
and Evans (2012) points that 47% of parents use informal childcare for their youngest or
oldest child, whilst the use of formal childcare is done only by 31% of them. The authors
also say that the use of informal childcare is more common for babies and toddlers, fre-
quently in combination with nursery to ensure childcare affordability. The combined use
of both informal and formal childcare is reinforced by Childcare and Early Years Survey
of Parents 2009, which shows that 34% English families use both formal and informal

childcare.

At least part of it can be explained by eventual imperfections of the policies implemen-
tation. Skincer (2006) points that the distribution of childcare centers across the British
territory is irregular, varying from 11 to 58 per one hundred children along the different
counties. The author also identifies it is an even stronger constraint for children with

disabilities and from ethnic minorities.

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

risks for children.

Using data from the General Household Survey from 1991/1992 (GHS92), Pareira-Nicolau
et al. (2005) find that the provision and quality of childcare places are more important
than the level of wages to push British mothers into job market. Their model is based
on the unitary family framework model, like in Blundell et al. (1999), and elements of
male-oriented models are included to incorporate fathers’ behaviour. The unitary family
framework models represent the family utility in one single function, considering a unique
income constrain for the whole family and two different time constrains, one for each
parent. Whilst the mother allocates her time between labour supply, leisure and childcare,
the father allocates his only between labour supply and leisure. Thus, this model presents

the advantage of not considering father’s labour supply inelastic.

Another advantage presented by Pareira-Nicolau et al. (2005)’s approach is that it consid-
ers the possibility that non-working mothers can have preference for formal childcare too,
which is also found in Duncan et al (1994) and Chiuri (1998). The assumption behind it
is that the use of formal childcare intends to maximize the whole family utility, and not

only to make parents’ labour supply possible.

The authors find that the marginal utility of formal childcare is positive for working-
mother families, reinforcing that the use of formal childcare does not aim to increase
mothers’ labour supply necessarily, but to maximize the whole family’s utility. Another
finding that reinforces this idea is that, when there is an increase of mothers’ earnings
or the income from other sources but labour in the household, mothers tend to diminish
their labour supply, and not the use of formal childcare. Besides, an increase of the
exogenous formal childcare price increases also the demand for it and mother’s labour
supply, suggesting that formal childcare price is seen by the families as a proxy for its
quality and that British mothers increase their labour supply when the quality (and not

quantity) of childcare rises.

More recently, Brewer and Crawford (2010) used a sample of administrative records held
by the UK Department of Work and Pension to similarly verify the effects of British
childcare policies on single mothers only. Using a discontinuity design approach, the
authors find small and non-significant evidence that part-time childcare encourages single
mothers’ participation in job market. Despite this, they equally express concerns about
the effectiveness of public education programmes expansion for children on their parents’

labour supply. Similar concerns are expressed by Blanden et al. (2016), who identify that
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the share of children using public and private childcare places in the UK has not changed
considerably between 1997 and 2007, making them to believe British childcare policies

have just reduced families childcare expenses, and not increased childcare use.

In general, we can affirm the literature has been sceptical in relation to the effects of UK’s
childcare reforms on mothers’ labour supply incentives. Regarding specifically the free
childcare policy implemented in England, it has not been different. The pioneer work of
Brewer et al. (2016) evaluate this free childcare policy with a rotating panel data from
the Labour Force Survey (LFS), between the years 2000 and 2013. They find that the

policy has little or no causal effect on mothers’ (and fathers’) labour supply.

These authors generate a sample of mothers whose youngest child is aged between 0 and
6 and who appear at least twice across the panel. They consider the free childcare policy
as part-time childcare provision to children aged 3 and 4, whist the start of statutory
school when children are aged 5 is interpreted as full-time childcare availability. Thus,
the authors are able to verify their possible different effects on mothers’ labour supply

considering the same sample of individuals.

Their econometric strategy consists in running a linear model for labour force participation
on the existence of any child in the household entitled for free childcare - being the effects of
childcare eligibility and use analysed separately. The outcome variables include mother’s
labour force participation, employment status and three binary indicators for working

1-15, 16-29, and 30 or more hours weekly hours respectively.

To control the endogeneity existent between childcare use and mothers’ participation
in job market, Brewer et al. (2016) explore children’s day of birth discontinuities, an
instrument which has become common in the related literature (for example, in Angrist
and Krueger (1991), Gelbach (2002), Berlinski and Galiani (2007), Bauernschuster and
Schlotter (2015), and somehow the chapter 2 of this thesis). In spite of it, Brewer et al.
(2016)’s study advances with the use of individual-level longitudinal data, which allows

the control for parents’ time invariant characteristics of labour supply.

The results show that English mothers do not increase their labour supply immediately
after their entitlement to free childcare. It happens only three terms after that, and only
by 2.1% by those whose youngest child is eligible. This result is consistent with the low
rate of formal childcare use observed in England even after the policy implementation,
which, by its turn, has increased formal childcare use only by 1.6 weekly hours, in average
(Brewer et al., 2016). When free childcare covers full school day, however, immediate

and positive effects are found for mothers whose youngest child is entitled to the policy

(3.1%).
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The authors finally make a heterogeneity analysis, evaluating the policy effects separately
for married and single, and for least and most educated mothers. They find that effects
are significantly larger for single mothers, and that the least educated ones respond more
quickly to the policy implementation. On the other hand, in the intensive margin, results
are larger for the most educated mothers. The authors conclude saying all these results
are consistent with the idea that more childcare allows mothers to work more, but also
say the English free childcare reform is quite inefficient when its costs are taken into

consideration (about £2 billion per year (Department for Education, 2013)).

Blanden et al. (2016) also evaluate the free childcare policy implemented in England, but
their effects on the educational children’s outcomes (and not on mothers’ labour supply).
Using data from the National Pupil Database (NPD) from the waves between 2002 and
2007, the authors equally explore children’s date of birth discontinuity as exogenous vari-
ation to compare their educational outcomes when they are aged 5 and later, when they
are aged 7 and 11. One of the main challenges of this study is that attendance to childcare
is voluntary, which means families and/or children who attend it can have non-observed
characteristics which are correlated to their educational outcomes. Blanden et al. (2016)
find that boys who attend free childcare present advantages in school, which is not found
among girls. This gap between boys and girls is increased by the differences of childcare

attendance according to children’s socio-economic background.

Thus, the relationship between the use of formal and informal childcare seems a key
element to comprehend childcare decision-making process in the UK, since the availability
of informal childcare may interfere on parents’ demand for formal one and their labour
supply. Land et al. (2000) say that the majority of British parents use informal childcare
to supply more labour (56%), whilst the greatest minority use it because it provides extra
hours after formal childcare (1%). The importance of informal childcare according to
parents’ working status and household composition is also found by Brown and Dench
(2004) and Gray (2005), who say full-time working parents and single parents tend to
use more informal childcare. Similarly, parents in unusual working hours patterns equally
tend to use more informal childcare (Bryson et al, 2006; Le Bihan and Martin, 2004;
Singler, 2011; and Statham and Mooney, 2003).

The demand for childcare is usually considered dependent on childcare price, but pre-
senting inconclusive results: while authors like Blau and Robbins (1988), Kimmel (1998),
and Michalopoulos e Robins (1997) find a negative correlation between childcare price
and demand, Brayfield (1995) finds a positive one. The explanation lies on the fact that,

whilst childcare definitely represents a cost mainly for working parents, its price also can
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signal quality, transforming childcare into a kind of Veblen good for parents who are more
concerned with the development of their children’s educational skills. Finally, the hypoth-
esis that parents have strict preferences for childcare is reinforced by Joesch (1998), who

found no significant relationship between childcare price and demand?®”.

A relevant limitation of the literature about childcare demand is that it is usually restricted
to working parents. Ribar (1992), for instance, runs a simultaneous model for working
women’s labour force participation and demand for paid and unpaid care, and finds that
working parents use less hours of formal care when its price rises. When both working
and non-working parents are consider, the self-selectivity existent on the working ones is
commonly not taken into consideration (like in Leibowitz et al. (1988), Lehcer (1989) and
Hofferth et al (1992)), or the endogeneity present on parents’ labour supply decisions and
their childcare choices are not controlled (like in Hagy (1997)).

Alternatively, Hotz and Kilburn (1995) opt for a heterogeneity analysis to study the
demand for childcare, separating their sample of mothers into working and non-working
ones. The authors find that non-working mothers are negatively more sensitive to the
formal childcare price than the working mothers, and that the existence of non-labour
income in the household diminishes the demand for formal childcare among both of them.
On the other hand, the authors find that, when controlled for its price level, formal

childcare quality is positively related to the demand for it.

Basically, the literature about formal childcare demand is divided in two: the traditional
models of utility maximization, like Blau and Robins (1998), who say individuals respond
to the incentives created by their income and formal childcare prices; and authors like
Ribar (1995) and Tan (1997), who argue that individuals present strict preferences for
formal childcare because it contains fixed costs which do not depend on parents’ labour
supply.

Following this last trend, Hiedemann and Joesch (2002) show that, in spite of the in-
crease of formal childcare use in the United States, many American parents still opt for
taking care of their children themselves, even if they are working parents and regardless
their childcare hourly demand, its price, and family income. The authors explain that
the non-consumption of childcare can be consequence of a corner solution (given individ-
ual’s preferences structure and a linear budget constraint), fixed costs (which generates
non-linear budget constraints) or rationing (when childcare supply is not perfectly elas-

tic). Another explanation for strict non-consumption of formal childcare lies on parents’

37Corroborating this, for the British case particularly, 77% of parents interviewed by the Daycare Trust
Parents Survey in 2012 said they would not change their childcare arrangements even if affordability was not
an issue.
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concern about its quality or style, given childcare may affect their children’s educational
outcomes: Blau and Hagy (1998) say families behave as expected regarding their income
and formal childcare price, but also that there is a trade-off between formal childcare

quantity and quality.

At last, an extreme case of non-consumption of childcare is when parents avoid it because
of social, ethical or psychological reasons (Pudney, 1989). This is a growing argument in
the literature: Kuhltham and Mason (1996), and Hayghe and Bianchi (1994) say some
mothers believe it is their own responsibility to take care of their children, regardless
formal childcare cost and family income. Among the informal childcare users in the UK,
Rutter and Evans (2012) say that childcare is provided by the parents in 49% of the cases,
and in 4% of them by informal nannies and babysitters. Young, informal caregivers, who
take care of their siblings, nieces or nephews, correspond to 13% of the cases. Duncan
and Edwards (1997) use descriptive analysis to show that particularly single mothers
may prefer to take care of their children themselves in spite of incentives to use formal
childcare. The authors argue that do not consider this kind of behaviour makes many of
the childcare demand estimations present in the literature inconsistent. Addressing this
issue, Hiedemann and Joesch (2002) estimate a double-hurdle model for formal childcare
demand to allow parents do not use formal childcare both because they do not have
financial incentives for it, and because they are socially, ethically or psychologically averse
to it.

In turn, Del Boca et al. (2005) observe that, similarly to the UK, in Italy there are
also a considerable share of mothers who avoid using formal childcare, even if they are
working mothers and under economic incentives to do it. The authors propose a model
which assumes the mother is the only caregiver in the family, and that her labour supply
depends on the difference between her hourly wage and hourly formal childcare cost. In
spite of presenting the common limitation to restrict their study to working mothers, Del
Boca et al. (2005) advance the literature considering both formal and informal childcare
and proposing the existence of time constraints and costs for both of them. The authors
also say that supply restrictions must be considered, specially when formal childcare is
provided through some public policy - since the use of free, public formal childcare, for
which price is not relevant, can actually generate a time constraint for mothers. Because
of this, mothers can opt for the free, public formal childcare only if they are able to
conciliate it with some informal kind of childcare. A second best decision would be do

not use the free, public formal childcare and use only private or full-time informal one.

An intriguing question, still not addressed by the literature, is how parents make formal
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childcare choices when informal childcare is exogenously available for them: it is not known
whether families use informal childcare because they have preference for it, or because the
available formal childcare is not sufficient to meet parents’ needs, or still because formal
childcare is not affordable. The literature usually focuses on mothers’ ordinary trade-off
between formal and informal childcare(Sandra et al. (1992) and Gordon et al. (1993)).

Formal and informal childcare are parts of a mixed economy: the use of informal childcare
affects the demand for formal one, and vice-versa. Following this, ”informal” must not be
interpreted necessarily as an inadequate alternative of childcare, given that parents tend
to use informal childcare because it is generally more flexible and affordable than the
formal one. On the other hand, formal childcare is linked to larger educational outcomes
for children, which certainly is relevant for many parents too. Whilst authors like Rutter
and Evans (2012) suggest formal and informal childcare are used in a complementary
way, others like Ribar (1992) conclude the opposite, saying that formal and informal
childcare are substitutes. At last, Speight and Smith (2010) show that parents of children
aged until two prefer only informal childcare, whilst the concomitant use of formal and

informal childcare is observed just for parents of older children.

For the American context, research about informal childcare use is more common than
for the British one: authors like Skinner (2003) and Smith et al. (2009) say parents use
informal childcare when the formal one is not available; by their turn, parents’ labour
supply and other time-related reasons, and their children’s educational outcomes, are the
main reasons for informal childcare use, according to Brown-Lyons et al (2001), Brown
and Dench (2004) and Gray (2005). Brown-Lyons et al (2001) particularly reinforce
the importance of grandparents’ role on the provision of informal childcare - what is also
observed in the UK: Rutter and Evans (2012) say that grandparents are the most informal
childcare givers to the youngest child (35%). Gray (2005) and Wellard (2011) show that
grandparents provide informal childcare generally in a complementary way for children
under school age, after school time, in the evenings and during weekends, and for parents
in irregular working hours patterns. Finally, siblings also correspond to an important
share of informal childcare givers, particularly if they are girls and from poor families, as
explained by Weisner and Gallimore (1977), Peters and Haldeman (1987), Blair (1992)
and Bonke (2010).

Apart from this descriptive data, the literature about the childcare decision-making pro-
cess in the UK is very rare. Although variables such as formal childcare affordability, time
flexibility and local proximity appear as key elements for parents’ childcare choices, and

in spite of the evidences that parents are able to inform their childcare preferences (Bell
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et al (2005), Vincent and Ball (2006) and Vincent et al (2008)), the mechanisms through
which those choices are made by British mothers are still unexplored by researchers and

policy makers.

3.2.1 Formal and Informal Childcare Use By UK’s Mothers

To analyse empirically the impact of informal childcare use/availability on British moth-
ers’ formal childcare and labour supply choices, a sample of mothers from UK’s Family
and Children Study (FACs) is considered. The FACs consists into a representative panel
data existent for all years between 1999 and 2008, which main objective is to collect data
about British families’ structure and their members’ personal characteristics - in addition
to information about individuals’ health condition, employment history and childcare

arrangements.

This thesis restricts the data to the years between 2005 and 2008, since these are the
only waves which contain information about childcare arrangements even for non-working
mothers. Thus, we intend to overcome the limitation commonly found in the literature,
such as in Ribar (1992), which narrow their analysis to working parents. Furthermore,
only the females who are also the main respondents of the survey and who are aged
between 18 and 50 are selected. Finally, obviously these women must be mothers, and
their youngest child must be in childcare age, which means between 1 and 4 years old3®.
In the end, a sample of 3,083 British mothers who are observed in an unbalanced panel

6,323 times is generated.

An important challenge for researchers regards the definition of informal childcare. More
commonly, childcare is considered informal when provided without enforced regulation,
including the childcare offered by grandparents or other relatives, siblings, neighbours
or friends, and unregistered babysitters - regardless if they are paid or not (such as in
in Holloway and Tamplin (2001) and Rutter and Evans (2012)). Besides, Holloway and
Tamplin (2001) explain that the difficulty to quantify informal childcare is another barrier
which creates many gaps in the literature, specially the empirical one, about the relevance

of informal childcare in parents’ decision-making process.

The definition of formal and informal childcare in the FACs goes straightforwardly, follow-
ing Holloway and Tamplin (2001) and Rutter and Evans (2012): formal childcare defines

38Mothers whose youngest child is younger than 1 year old may eventually receive maternal benefits which
can interfere on their childcare decisions. On the other hand, in the UK, children aged 5 or older are already
in regular school age.
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group-based care such as nurseries and out-of school clubs as well as registered childmin-
ders, whilst informal childcare defines the one provided by family, friends or neighbours
(Maplethorpe et al (2010)). In both cases, this definition remains regardless if the service
is freely offered by the givers or not. Table 3.2 shows all possible answers given by the

mothers in FACs, and their classification between formal and informal.

Table 3.2: Possible mothers’ answers regarding childcare arrangements and their classification
between formal or informal:

none formal informal
looked after by partner nursery school ex-partner
”T only work during school hours” | unit for children with special needs child’s grandparents
"1 work at home” day nursery child’s older brother/sister
playground or pre-school another relative
childminder a friend or neighbour
childcarer in the home
after school club

holiday club

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.

In FACs’ questionnaire, mothers are required to point whether they use formal, informal,
both formal and informal, or still whether they do not use any kind of childcare. These
answers are mutually exclusive, which means mothers are not permitted to choose more
than one single option. Besides, and more importantly, they are categorical, which means
that, in case mothers choose formal, informal, or both formal and informal childcare,
the amount of childcare time used by them (weekly or daily hours, for instance) is not

observable.

This structure allows us to organize the mothers in four types, according to their childcare
arrangements: (I) there is a group of mothers who do not use any kind of childcare; (II)
there is another group who does not have access to informal childcare, and uses only
formal one; (IIT) the third group is composed by mothers who do have access to informal
childcare, and use only this one; and finally (IV) there is a group of mothers who equally
have access to informal childcare, but who also use some kind of formal childcare. These

mothers are distributed in the sample as shown in Table 3.3.
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Table 3.3: Use of informal childcare according to the use of formal childare:

user of formal childcare | non-user of formal childcare
user of informal childcare 49.20% (IV) 39.68% (III)
non-user of informal childcare 50.80% (II) 60.32% (1)
total 100% 100%
Sample: 2626 4005

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.

Table 3.3 shows that informal childcare users are the minority for both mothers who use
formal childcare and those who do not. However, the use of informal childcare is more
common among the formal childcare users: whilst, among the formal childcare users, the
use of informal childcare occurs for 49.20% of the mothers, it occurs only for 39.68%
among those who do not use formal childcare. It generates an initial impression that,
when informal childcare is not available, it is more difficult for mothers to have access to

formal childcare.

The fact the use of informal childcare is more common among formal childcare user
mothers reinforces the potential possibility these two types of childcare have to be used
complementary. The eventual complementarity between formal and informal childcare

can be one of the reasons why formal childcare policies seem to be ineffective in the UK.

On the other hand, the pattern found in Table 3.3 can be somehow related to mothers’
working status, in the way that working mothers use to present a greater demand for
childcare, regardless if formal or informal. Initially, we analyse the use of formal childcare
separately for working and non-working mothers along the waves, which is presented in
Figure 3.4.
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Figure 3.4: Use of formal childcare for working and non-working mothers along the time:
Sample of working mothers: 4022; sample of non-working mothers: 2609.
Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.

As expected, Figure 3.4 shows that the use of formal childcare is regularly more common
among working than non-working mothers: whilst, among the working mothers, the use
of formal childcare reaches a pick of 52.17% of them in 2005, it is no more than 24.19%
in 2007 among the non-working ones. For both working and non-working mothers, the
percentage of them who use formal childcare remains almost constant along the time,

with a slight decrease in 2008, in both cases.

Particularly among the working mothers, the use of formal childcare can be different
according to their amount of labour supply, since full-time workers use to present larger
childcare needs than part-time ones. Table 3.4 shows it is true among the mothers of the
sample: 60.02% of the full-time working mothers are formal childcare users, whilst the

use of formal childcare is done only by 46.34% of the part-time working mothers.

Table 3.4: Use of formal childcare for part and full-time working mothers:

part time workers | full time workers
user of formal childcare 46.34% 60.02%
non-user of formal childcare 53.66% 39.98%
Total 100% 100%
Sample: 2689 1333

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.

Regarding the availability of informal childcare, it also presents differences across mothers’
working status, as shown in Table 3.5. This table shows that the use/availability of infor-

mal childcare is equally more common among the working mothers than the non-working
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ones: whilst the use of informal childcare is done by 55.17% of the working mothers, this
rate is only 25.37% among the non-working ones. Similarly to formal childcare, informal
childcare availability tends to help mothers to supply labour - therefore this finding is
expected. However, going against this general idea, the availability of informal childcare
is slightly lower among full-time working mothers (54.09%) than among part-time ones

(55.71%).

This finding is also relevant for the better comprehension of the role played by informal
childcare. Whilst informal childcare seems to be relevant to encourage mother to join the
job market, it seems specially important for mother who work part time. Therefore, the
use/availability of informal childcare seems to appear as e key determinant for part-time

working mothers.

Table 3.5: Use of informal childcare according to mothers’ working status:

total sample | working mothers non-working mothers | part-time workers full-time workers
user of informal childcare 43.45% 55.17% 25.37% 55.71% 54.09%
non-user of informal childcare 56.55% 44.83% 74.63% 44.29% 45.91%
total 100% 100% 100% 100% 100%
Sample 6631 4022 2609 2689 1333

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.

An important determinant of the use of both formal and informal childcare may be chil-
dren’s age, mainly the age of the youngest child present in the household. The percentage
of mothers who use formal and informal childcare according to their youngest child’s age

is shown in Figure 3.5.
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Figure 3.5: Percentage of mothers using formal and informal childcare according to their
youngest child’s age:

Sample of formal childcare users: 2625; sample of formal childcare users: 2880.
Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.

Figure 3.5 shows that the use of informal childcare is more common than the use of formal
one among mothers whose youngest child’s age is any but 3 - which goes in accordance to
Rutter and Evans (2012), who say informal childcare is usually more used for very young
children, particularly babies and toddlers, and often in combination with formal childcare.
It explains the fact that the use of informal childcare increases along youngest child’s age,
reaching 45,87% among mothers whose youngest child is aged 4. By its turn, the use of
formal childcare also increases along youngest child’s age, reaching 44.52% among mothers
whose youngest child is aged 3, but then falling substantially to 30.26% among mothers
whose youngest child is aged 4 - which can be related to the proximity of these children
to the age of starting regular primary school, as explained by Brewer at al (2016).

Finally, Table 3.6 presents the distribution of mothers’ key individual and household
characteristics according to their childcare use and working status. This table shows
that, among both formal childcare users and non-users (column (1)), the majority of
mothers present an educational level equivalent to gese, grade a-c¢ (30.65% and 36.08%,
respectively). However, the percentage of mothers with first and higher degrees is larger
among formal childcare users: 33.32% in total, against 14.53% among non-users of formal
childcare. It means formal childcare users present higher educational level than non-
users, what is reinforced by the fact that, among the former, the share of mothers with no
educational level is much lower than among the latter (7,46% and 17,30%, respectively).
By the end, the number of children in households of formal childcare users is averagely

lower than in households of non-users of formal childcare (1.535 and 2.144, respectively) -
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suggesting that the existence of more children in the household can eventually compensate

mother’s formal childcare needs.

Looking at the use of informal childcare (column (2)), we do not see significant differences
between users and non-users regarding their educational level, except the fact that, among
the non-users of informal childcare, the percentage of mothers with no educational level
(17,31%) is larger than among the informal childcare users (8,33%). It happens because
the share of mothers with educational levels equivalent to gcse, grade a-c, and gce, a-level
/sce higher grades (a-c) is lower among non-users of informal childcare. We also observe
a higher participation of white mothers among the informal childcare users than among
the non-users (94,79% and 88,29%, respectively), which goes in accordance to Rutter
and Evans (2012), who say that the presence of non-white individuals among informal
childcare users in the UK is less common because of their difficulties to find childcare
support networks. By the end, similarly to the case of formal childcare, the number of
children in the household is higher among the non-users of informal childcare than among
the users, in average (2.05 and 1.70, respectively), suggesting that the presence of children

in the household can equally compensate the needs for informal childcare.

Column (3) of Table 3.6 presents the distribution of those personal and household charac-
teristics for working and non-working mothers, which shows significant differences between
these two subgroups of mothers. As expected, we see that the percentage of mothers with
first and higher educational degrees is much larger among working than non-working ones:
27.65% against 13.23%, in total. Symmetrically, the percentage of mothers with no ed-
ucational level is much lower among working (6,99%) than non-working ones (23,30%).
Working mothers’ higher educational level is expected because more educated individuals
often present higher productivity, which increases their opportunity cost of not supplying
labour. We also observe that the percentage of white mothers among the working ones
is larger than among the non-working ones (93,81% and 86,97%, respectively), and that
marital status seems an important element for mothers’ labour supply: whilst the share
of single mothers is 17,68% among the working ones, it is 35,03% among the non-working
mothers. Finally, the average number of children in the household keeps presenting sig-
nificant differences across the subgroups of mothers: among the working mothers, it is
1.726, whilst it is 2.175 among the non-working ones, which suggests that a larger number

of children in the household tends to make the mother to not supply labour.

At last, considering only the working mothers (column (4)), we see that the percentage of
individuals with first and higher educational degrees is higher among the full-time working

mothers (33.23%, in total) than among the part-time working ones (24.88%, in total) -
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which is again expected because of the same reasons previously explained. The other
personal and household characteristics present similar distribution across these subgroups
of mothers, including the average number of children in the household, which is 1.76

among the part-time working mothers and 1.65 among the full-time working ones.

Thus, this empirical preliminary analysis reinforces the relevance informal childcare has
for British mothers. Informal childcare appears as a widely used form of childcare which
influence on formal childcare use and mother’s labour supply decision is worth investigat-
ing. It will potentially allow a better comprehension regarding how families make choices
about their members’ allocation of time and, consequently, the relevance and influence of
childcare on that. To understand the channels trough which these choices are made is one

of the potential contributions of this research.

More than that, the comprehension of these channels can equally contribute to the better
understanding of the reasons why formal childcare policies in the UK have been ineffective
to support working mothers (Daycare Trust, 2007). In turn, it will potentially allow the
better design of childcare policies in that country, generating insights about the role
played by informal childcare for the formulation of more effective policies due to support

and encourage mothers to join the job market.

Therefore, the British study present in this thesis somehow complements the Brazilian one,
with the important difference and contribution of taking informal childcare into account
- what the literature is usually not able to do (Skincer, 2006). Apart from allowing the
better comprehension of the British case specifically, it may contribute for the better
comprehension of childcare policies effectiveness regarding mother’s labour supply in a

wider context as far as it provides a pioneering approach to informal childcare.

The next chapter introduces the econometric strategies which have been chosen to address
these issues. The ones selected for UK’s case are presented and discussed just after the

presentation of the ones selected for the Brazilian case.
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4 The Econometric Strategies

This part of this thesis presents the econometric strategies necessary for the comprehension
of mothers’ childcare and labour supply choices, both in Brazil and in the UK. Initially,
the strategy applied to the Brazilian data is presented (local instrumental variable model,
including with Heckman procedure), followed by the ones applied to the British one

(bivariate probit and multinomial logit models).

4.1 Local Instrumental Variable

The challenge now is to find an identification strategy to verify the exact causal relation
between the six-year-old children’s enrolment in primary school and its impacts on their
Brazilian mothers’ labour supply. The previous analysis shows that the policy implemen-
tation can present a positive impact on the 6-years-old children’s enrolment in schools, but
also that other reasons, basically related to child’s familiar and regional characteristics,

must be considered.

To test the impact of the primary education reform on mothers’ labour supply outcomes,
a labour supply equation is proposed as a function of the youngest, six-years-old child

enrolment in school:

y; = Bo + Prenrol; + Bacontrols + pu; (4.1)

where y; represents the mother’s labour supply outcomes (extensive and intensive mar-
gins); enrol represents a variable which indicates if the mother’s youngest child aged 6
is enrolled in the first grade of primary education (regardless if in the new or old sys-
tem); controls represent observed regional and individual control variables; p; represents

a random error term; and [y, £; and (5 are coefficients to be estimated.

The participation in job market by the mother is defined by her supply of at least one
weekly hour of labour at the moment of the interview, while the threshold to define part
and full-time labour supply is 30 weekly hours. The control variables are the observed
characteristics of the mothers, such as their age, educational level, marital status, race and
if they are migrants; the observed characteristics of the household, such as the number of
children and adults living in the place and if the youngest child’s grandmothers lives in

the household; the youngest child’s gender; any source of other incomes in the household;
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the annual average unemployment rate in the state where the mother is resident in the

respective wave year; and dummy variables for region and wave year.

The inclusion of the observed mother’s characteristics as control variables aim to isolate
the effect of personal elements which can interfere on her labour supply decisions. It is
expected, for example, that more educated mothers have more incentives to supply labour
than the least educates ones, considering their likely higher earnings which increases their
opportunity cost of not working. Some correlation may also exist with mother’s age,
given experience is relevant for the individual employability. The youngest child’s gender
considers the possibility girls and boys may require care from their mother differently,
then differently interfering on her labour supply outcomes. In the Brazilian context, to
control for race seems also important to deal with eventual racial bias existent regarding
the participation in job market and children’s enrolment in schools. Finally, to control
by the fact mother is a municipal immigrant aims to isolate the eventual non-observable

characteristics migrants may have which also interfere on their labour supply.

Mother’s household characteristics are also important for her job market decision. Whether
there are in her household other sources of income (hers, from her partner or from any
other household inhabitant) can influence negatively the incentives she has to supply
labour. The opposite effect may be expected, however, if there are more people in the
household who need her financial support, which can be different if these people are chil-
dren or adults. A specific situation takes place if one of these people is the youngest
child’s grandmother, who can encourage mother’s labour supply if she is able to help with
the household work, or affect it negatively, in the case she has any special needs or some
disability. Finally, we also control for the annual average unemployment rate per state
because of the disincentives it creates for mothers supply labour. Last but not least, state

and year dummies are included to control for eventual regional and time fixed effects.

We assume that the explanatory variable of interest, enrol, is correlated to the unob-
served error p;, which means that Cov(enrol,u;)#0. This assumption comes from the
evidences earlier discussed®® that the decision of enrolling the six-years-old child in school
is endogenous, because there are characteristics, observable or not, which affect simul-
taneously mothers’ labour supply and children’s enrolment in schools: higher educated
mothers seem to have preference for enrolling their children in school regardless the policy
implementation; at the same time, their higher educational level is also supposed to en-
courage them to supply more labour. As discussed in Barros et al (2011), labour supply

and childcare decisions are jointly made, not presenting a clear causality between them.

39Gee Chapter 3.1, page 34.
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To deal with this issue, the six-years-old child’s month of birth, 21, is chosen as instrumen-
tal variable (IV) and used for the proper estimation of the equation (4.1). We assume that
Cov(z,p; )=0, which means z; is exogenous in the estimation. As previously mentioned,
this IV was initially used by Angrist and Krueger (1991), Gelbach (2002) for the US, and
Berlinski and Galiani (2007) for Argentina, and its validity consists on the fact there are
no reasons to believe the youngest child’s month of birth is correlated to his/her mother’

labour supply outcomes.

Although Bound and Jaeger (2000) argue that children’s moment of birth can be some-
how correlated to their health and family income, then interfering on their mothers’ job
market outcomes, in our case this correlation is not likely, given we are analysing primary
education enrolment, which is compulsory, on the contrary of what generally happens
with childcare use. In spite of its imperfect compliance in the Brazilian case, children’s
time of birth keeps being the main criteria for their enrolment in school regardless their

health conditions or familial income.

In other words, we also assume that the six-years-old child’s month of birth, 21, is at least
partially correlated to the his/her enrolment in school, enrol. This can be verified through

a projection of enrol onto all exogenous variables:

enrol = 6y + 0121 + ... + 0121 + 1, (4.2)

where E(ry) = 0 and ry is uncorrelated with x, z5... and z;. A key assumption is that

the coefficient of z1, 6, is not zero (6; # 0), therefore z; being correlated to enrol.

Equation (4.2) has already been run and presented in Table 3.1, when mothers’ choices for
enrolling their six-years-old children in school were discussed. The variable z;, represented
in Table 3.1 by child’s month of birth, presents a very significant (1% level of significance),
negative correlation with mother’s probability of enrolling her six-years-old child in school,
and for both the old and new systems, meaning that the younger the child, the lower this
probability. This can be explained by the fact that, considering the school year in Brazil
starts in March, children who becomes six years old in the previous January supposedly
have a higher probability of starting school in that current school year than another child
who becomes six years old in the coming December - who has more incentives to postpone
his/her enrolment to the next school year (it means, March of the next calendar year).
This correlation is also evident in the Figure 4.1, which shows the percentage of six-years-

old children in our sample attending the first grade of primary education according to
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their month of birth:
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Figure 4.1: Percentage of six-years-old children in our sample attending the first grade of

primary education according to their month of birth
Total Sample; 8,284.
Source: PNADs 2007, 2008 and 2009.

Figure 4.1 shows a clear trend where six-years-old children who are born in January are
those who attend mostly the first grade of primary education, and that this percentage
diminishes along the months of birth. Among those children born in January, almost
60% are attending school, while this percentage is about only 5% among those born in

December.

Despite this clear trend, to reinforce the relevance of the chosen IV, it seems relevant
to verify if this trend exists also for the other primary education grades. To check this,
we analysed for every wave separately the percentage of children aged between 6 and 9
in an expanded sample, not in school or in any grade of the primary education system.
It is presented in Figure 4.2, which shows that the trend observed for children aged 6
in the first grade of primary education is also observed for children in the other grades
and different ages: the older the child is, the higher is his/her probability of being in the
right grade s/he is supposed to be in that specific year. In contrast, younger children
have higher probability to postpone their enrolment in any grade to the next school year.
This way, besides probably not correlated to the mothers’ labour supply outcomes, child’s
month of birth appears as closely related to the enrolment of children in school in any

grade, making us to believe it can be a good IV to capture the endogeneity present in the
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model.

Costa and Kassouf (2011) also use this variable as an IV in their estimations, but with a
different criterion. They divide the sample between children born before and after March,
therefore using the start of the school year as instrument, which allowed them to use a
discontinuous design in their empirical analysis. We have chosen to use this variable in a
continuous format because no discontinuities across children’s month of birth, regarding
their enrolment in primary schools, were found - as shown by figures 4.1 and 4.2. This can
be another difference between the traditional childcare studied, such as the one by Costa

and Kassouf (2011), and the enrolment into primary education studied in this chapter.

Equation (4.1) is a non-linear model, given that the outcome variables (participation
in job market, part-time labour supply and full-time labour supply) are discrete ones.
Therefore we now consider the case where a probit model contains a binary covariate

which is endogenous:

y; = 1[prenrol; + Pacontrols + p; > 0] (4.3)

where (p;, 7)) is independent of z; and distributed as bivariate normal with mean zero,

each one having unit variance and Cor(u;, rx) = 0. We have that:

P(y; = 1l|enrol;) = E[P(y; = 1|rg, z1)|enrol;, z] (4.4)

Equation (4.4) is estimated in two stages: the first one is the six-years-old child’s enrolment
in first grade of primary education (regardless if in the new or in the old system) as a
function of the IV and other observed controls; the second one is the mother’s labour
supply outcome as a function of her six-years-old, youngest child’s enrolment in school and
other observed controls. Therefore, the identification hypothesis of the estimated model
says that the instrument has a negative impact on the six-years-old children’s enrolment
in first grade of primary education, and that this enrolment supposedly presents positive

effects on his/her mother’s labour supply.
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The identification hypothesis for the causal relationship between the six-years-old chil-
dren’s enrolment in schools and their mothers’ earnings is slightly different of that regard-
ing mothers’ labour supply. This is necessary because, besides the endogenous covariate,
the earnings equation presents also a self-selectivity of the sample because earnings are
observed only for working mothers, which generates biased results. Therefore, together
with the instrumental variable to treat the endogeneity present on the actual children’s
enrolment in school, a heckman procedure is included to deal with the self-selection issue,
like in Connelly et al (1996).

Now we consider that:

w; = arenrol; + ascontrols + vy; (4.5)
enrol; = 2109 + vy (4.6)
Yip = 1(2’153 + vy > O) (47)

where equation (4.5) is the linear equation of interest, with w; representing mother’s
monthly earnings, and a; and s representing coefficients to be estimated; equation (4.6)
is the linear projection of the endogenous variable enrol; onto the instrumental variable z;
and equation (4.7) is the selection equation, with y;, representing a discrete variable for
the mother’s participation in job market. We assume the existence of arbitrary correlation
between the errors terms vy;, v9; and v3;. Wooldridge (2002) explains that the self-selection
problem can be ignored if it is not correlated to the error term, which is not the case in an
earnings equation where the self-selectivity is related to the existence of non-observable

elements.

Wooldridge (2002) also explains that, with enrol; endogenous, equation (4.5) can be
estimated through a two-stage-least-squares (2SLS) method if w; and enrol; are always
observed along z;. To control the self-selectivity, in turn, the inverse Mills ratio from
equation (4.6) is added to the equation (4.4), which generates consistent regressors even

if both w; and enrol; were only partially observed (Wooldridge, 2002).
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Then the following equation is estimated through 2SLS*:

w; = zjrenrol; + V1Yo + 725\1-3 + error; (4.8)

using the instruments (21, 5\1-3), where 5\1»3 is the estimated inverse Mills ratio.

The identification hypothesis, therefore, is that youngest child (aged 6)’s enrolment in
the first grade of primary school, regardless the reform implementation, is determined
by his exogenous month of birth (instrument). Afterwards, a positive effect of youngest
child (aged 6)’s enrolment in the first grade of primary school his mother’s labour market

outcomes is expected.

40For robustness purpose, equation (4.7) was also estimated through maximum likelihood (ML) method,
which results were not substantially different from those obtained through 2SLS.
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4.2 The Bivariate Probit And Multinomial Logit Models

This section presents the econometric strategies adopted to verify how the availability /use
of informal childcare affects British mothers’ joint decision for formal childcare use and
labour supply. In other words, they consist in finding an equation to be estimated in the
way that the joint use of formal childcare by the mothers and their labour supply decision

depend on the informal childcare availability /use and other controls.

Given that our outcome variables are binary, we initially opt for a bivariate probit esti-
mation. This strategy deals with the selection issue in the case that the outcome equation
involves a dichotomous dependent variable - which means there is a probit selection equa-

tion and a probit outcome equation.

In the bivariate probit model, there are two separate probit models which two binary
dependent variables, y;, 7 = 1,2, present correlated disturbances, which means the two
outcome variables are interrelated®'. According to Greene (2003), this model can be

presented in the following way:

y)lk = xlﬂl + €1 (49)
Ys = X235 + € (4.10)

where y; are not observable and related to the binary dependent variables y;, where y; =1
if y; >0and y; =01if y; <0 for j =1,2.

In the case of a bivariate probit, the error terms of the two probit models are not inde-
pendent. In other words, the errors in each model consist into a part (v;) which is unique

to that model and into another part (1;) which is common to both:

€1 = 1 + V1i (4.11)
€2i = 1)i + V2; (4.12)

where the error terms are all normally distributed and consequently €;; and €y; are related
to each another. Given that we are interested in the joint probability of y; and s, we
have that:

4In the case of this thesis, the interrelated outcome variables are mother’s labour supply and formal
childcare choice. It is a given assumption provided and supported by the theoretical model suggested in
Chapter 2.4.
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Pr(yii = 1) = Pr(er; > —x181) = Pr(vy; +1m; > —x151) (4.13)
Pr(ysi = 1) = Pr(ey; > —x2f2) = Pr(vy; +1; > —x2[5) (4.14)

To calculate joint probabilities for non-independent events (Pr(y; = 1,y, = 1)), we have
that:

Pr(yy=1lya = 1) X Pr(ya = 1) = Pr(yy = 1) x Pr(yz = 1jy1 = 1) (4.15)

where we assume y; and o present the joint, bivariate normal distribution @5 = ®(€q, €3).

Then, we obtain probability statements about ;:

Pr(yii = 1,y2 = 1) = ®o(z1 81, 21515 p) (4.16)

where p is a correlation parameter denoting the extent to which ¢; and e; covary. In our

case, the equation to be estimated presents the following format:

Pr(formal = 1,labour = 1) = ®y(in formal Sy, informalfy; p) (4.17)

where formal represents the binary variable for the use of formal childcare by the mother,
labour represents the binary variable for mother’s participation in job market, and in formal

represents the binary variable for the availability /use of informal childcare.

Furthermore, we also opt for a multinomial logit estimation, which is an extension of the
case of binary model where an unordered response has more than two outcomes. In each
case, the outcome is an alternative from a group of choices and the labelling of the choices

is arbitrary.

Following Wooldridge (2002), let y denote a random variable taking on the values 0,1, ..., J
for J a positive integer, and x denote a set of conditioning variables. We are interested
in how changes in the element of x affect the response probabilities, P(p = j|z), j =
0,1,2,...,J.
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Being = a 12 K vector with first-element unity, a multinomial logit presents these response

probabilities:

exp(zf;)
1+ Zizl exp(x P

Py = jlz) = (4.18)

given that j =1, ..., J, and where j3; is Kz1*.

Since the densities of y and x are fully specified, the estimation of a multinomial logit is

best carried out by maximum likelihood. For each i, the conditional log likelihood is:

= >y = jlloglp;(x:, B) (4.19)

j=0

where the indicator function selects the appropriate response probability for each ¢, and
B is estimated by maximizing S, 1;(8). According to McFadden (1984), asymptotic

normality and consistency are applicable.

In the case of this thesis, y; assumes five independent categories: (0) if the mother does
not work neither uses formal childcare, being the base category; (1) if she is a part-time
worker but does not use formal childcare; (2) if she is a part-time worker and formal
childcare user; (3) if she is a full-time worker but does not use formal childcare; and
finally (4) if if the mother is a full-time worker and formal childcare user. Equation 4.27

is run on the exogenous use/availability of informal childcare and other controls.

Among the control variables, we include mother’s educational level, since it may be related
to her preference for her children’s quality and, therefore, to her preference for formal
childcare. Besides, mother’s educational level is equally a key determinant of her labour
supply decision, given that more educated individuals present more incentives to supply
labour. Finally, we include also her youngest child’s age because mothers use to present
different preferences for formal childcare across this variable, as explained by Rutter and
Evans (2012). Other control variables are mother’s age, marital status and ethnicity, and

regional and year dummies. The full set of variables is described in Table 4.2.

Another important control variable is certainly formal childcare price (Blau and Robbins
(1988), Kimmel (1998), Michalopoulos and Robins (1997) and Brayfield (1995)). Given

42Because the response probabilities must sum 1, we have that P(y = 0|z) = ﬁexp(a:ﬂh).
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that mothers’ formal childcare expenses are not observable, we consider as a proxy the
average hourly price of a nursery place or child minder in a yearly basis according to the

Childcare Cost Survey (Family and Childcare Trust (2013)), with no regional variation.

All estimations are run through a heterogeneity analysis, which means they are run sep-
arately for different sub-samples of mothers, particularly in accordance to their marital
status. This method aims to avoid an eventual endogeneity existent between mother’s
marital status and the outcome variables (formal childcare use and mother’s labour sup-
ply).

In this case, the identification hypothesis is that informal childcare use/availability presents
exogenously a positive correlation to mother’s labour supply. On the other hand, the cor-
relation between informal and formal childcare use can happen in two ways: positively, if
mothers conciliate informal and formal childcare complementary; or negatively, if mothers

conciliate them as substitutes.

Thus, the result of interest of these estimations regards the parameter which measures
the relationship between informal childcare availability /use and the outcome variables.
These results will hopefully help us to better comprehend British mothers’ decision-making

process between her labour supply and formal and informal childcare preferences.
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5 Empirical Findings

Here is the part of this thesis where the empirical findings of the research are finally
presented. Initially, just the numerical outcomes are exposed, for both the Brazilian and
British cases. The intention is to present preliminarily the numerical outcomes which are

going to be further discussed and analysed comparatively.

These empirical results are outcomes from the theoretical and econometric strategies pre-
sented on Chapter 2 and Chapter 4, implemented on the datasets presented on Chapter 3:
local instrumental variable and the bivariate probit and multinomial logit methodologies

are applied to the Brazilian and British data, respectively®3.

Firstly, results for Brazil’s case are introduced, for the whole sample of selected mothers
and, lately, for sub-groups of mothers, in a heterogeneous analysis. The local instrumental
variable methodology is also extended through a Heckman procedure, to verify the effects
of the Brazilian primary education extension reform on mothers’ earnings. Similarly is
done afterwards, for UK’s case: the bivariate probit and multinomial logit methodologies
are applied to the British sample of mothers to verify the effects of formal childcare on
their labour supply, with particular attention to the use/availability of informal childcare.

The sample of British mothers is equally heterogeneously analysed in subgroups.

In the end, the results are interpreted, discussed and compared to the ones found in the
similar empirical literature. Furthermore, the outcomes from Brazil and UK are compared
between themselves, aiming to highlight differences and similarities - a key component of

this research.

5.1 Primary Education Extension and Mothers’ Labour Supply:
Findings For Brazil

In Brazil’s case, the intention is to measure the effects the primary education extension
reform, implemented between 2007 and 2009, had on mothers’ job market outcomes -
labour supply and earnings, specifically. This reform anticipated children’s compulsory
enrolment in primary school from the age of 7 to 6 and, therefore, the hypothesis is that
mothers who were firstly benefited by reform could supply more labour than those who

were benefited later.

As previously discussed, one of the greatest challenge in childcare and labour supply

empirical researches is to deal with the endogeneity existent between these two variables.

43Tn all reported results, standard errors are robust.
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When possible, the control of this endogeneity allows to verify the causal relation between

them, improving the understanding of the reform impacts.

On the Brazilian data, the chosen methodological strategy to be applied to was the local
instrumental variable one, using the youngest child’s month of birth as instrument. The
idea is that youngest child’s month of birth, which is supposedly random, is correlated to

child’s actual enrolment in school.

The results of the estimations with the local instrumental variable for the full sample of
Brazilian mothers are presented in Table 5.1. This table presents the numerical relations
of the selected, observable variables on mothers’ probability of supplying labour, being full
time workers and part time workers, in marginal terms. Apart from the control variables,
the ones of interest are child’s month of birth (instrument) initially and, lately, whether

child is attending school or not (attending school).

For comparison purposes, Table 5.1 also presents results for simple probit estimations,
without the use of the instrument to control the potential endogeneity between childcare
and mothers’ labour supply outcomes. Therefore, these results must be interpreted as
correlations (instead of causal relations) and taking into account they can be incorrect
since they can be correlated to the error term. Still, the differences observed in the results
of these estimations and those where the instrument was applied reinforce the existence

of endogeneity in them and, thus, the importance of controlling it.

In turn, the first stage of the IV probit estimations shows that the instrument has the
expected effect on the actual enrolment of the six-years-old children in school: each consec-
utive child’s month of birth across the year, starting in January, diminishes the probability
of the child be enrolled in school in 5.3%, and this effect is statistically very significant.
It shows the chosen variable works well and as expected as instrument and, supposing it
is exogenous, controls the endogeneity existent between child’s actual enrolment in school

and mothers’ labour supply outcomes.

Other variables present important effects on youngest child’s probability of enrolling school
when aged 6, such as mother’s educational level: the fact the mother has 10 to 11 years
of study increases this probability in 4,2%, in 5,4% if she has 12 years of study and in
13,3% if the has 13 or more years of study.

Interestingly, if the youngest child is male, his probability of attending the first year of
primary school falls 2% in relation to girls. Equally interesting is that the presence of more
children in the household also reduces this probability (2,9% if there are 2 children more

and 2,2% if there are 3 to 6 children more), while this is not observed for the presence of
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more adults. Finally, the increase of 1% in state unemployment rate increases youngest

child’s probability of attending school in 6,5%, effect which is statistically very significant.

On the other hand, the second stage of the estimations show that, in general, the fact
the six-years-old children are attending school does not present significant effect on the
labour supply outcomes of their mothers - regardless if job market participation, full or
part time supply, when the full sample of mothers is considered. Actually, some slightly
significant effect is obtained for part time labour supply, although the effect is negative

and small in magnitude (1.5%).

Other variables present a more statistically significant influence. Each year more on
mother’s age, for instance, increases her probability of supplying labour in 2.5% and
in being full time worker in 2.2%. Other sources of income in the household and even
own mother’s other sources also present statistically significant effects, but very small in

magnitude (less than 0.0%) for labour supply outcomes.

In turn, the household composition plays an important role: the presence of 2 children in
the household (apart from the youngest one) diminishes mother’s probability of supplying
labour in 3.3% and in 5.1% her probability of being full time worker, while increases her
probability of being part time worker in 2%. Similar trend is observed for the presence
of 3 to 6 more children in the household, which reduces mother’s probability of supplying
labour in 3.7% and of being full time worker in 5.7%, while reduces her probability of
being part time worker also in 2%. At last, the presence of 7 or more other children in
the household reduces mother’s probability of being part time worker in 6.9%, but does

not present statistically significant effects on other mother’s labour supply outcomes.

Still regarding household composition, in turn, other important effects are observed for
the presence of adults, in magnitude: another adult in the household increases mother’s
probability of supplying labour in 15.4% and in 16.5% of being a full time worker. The
presence of 3 or more other adults increases mother’s probability of being full time worker

in 5% and diminishes her probability of being part time worker in 2.3%.

As expected, mothers’ educational levels are statistically very relevant for their labour
supply outcomes as well and also in magnitude: while having 5 years of study increases
mother’s probability of supplying labour in 6.2% and her probability of being a part time
worker in 5.4%, to have 12 years of study and to have 13 or more years of study increases
the probability of supplying labour in 16,5% and 36.4%, respectively, and her probability
of being a full time worker in 19,7% and 31.7%, respectively.

Last but not least, and also interestingly, state unemployment rate does not present

statistically significant effects on mothers’ labour supply outcomes.
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The estimations proceed through a heterogeneous analysis, where the sample of Brazilian
mothers is divided in subgroups and observed comparatively. The criteria to define these
subgroups is mothers’ characteristics which can be strictly correlated to their decision of
anticipating their children’s enrolment in the first year of primary school and their labour

supply choices.

For instance, it is possible that those results are different in places where the reform had
been implemented and where it had not yet. To check this, a heterogeneous analysis
is made dividing the sample according to the reform implementation, which results are
presented on Table 5.2. They are similar to those observed for the full sample, with non-
significant effects of children’s enrolment in schools on mothers’ labour supply outcomes.
A significant effect is found only for mother’s probability of being a part-time worker in

states where the reform had been implemented, diminishing it in 4.5%.
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Table 5.1: Marginal effects on labour supply for the full sample

outcome variable: labour supply full time part time
IV probit IV probit IV probit
probit  2nd Stage 1st Stage probit  2nd Stage | probit  2nd Stage
attending school -0.004 0.013 0.010 0.030 -0.015* -0.017
(0.013) (0.029) (0.013) (0.029) (0.009) (0.022)
child’s month of birth (instrument) -0.053***
(0.001)
mother’s age 0.027%%%  0.025*** 0.006 0.024%*%  0.022%** 0.004 0.004
(0.007) (0.007) (0.006) (0.007) (0.007) (0.005) (0.005)
mother’s age squared -0.000%**  -0.000%** -0.000 -0.000**  0.000*** | -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
white -0.001 -0.001 0.003 0.011 0.010 -0.012 -0.012
(0.012)  (0.012) (0.010) | (0.013)  (0.012) | (0.009)  (0.009)
5 years of study 0.065%**  0.062*** 0.031* 0.005 0.004 0.059%**  0.054%**
(0.021) (0.021) (0.019) (0.024) (0.022) (0.018) (0.015)
6 to 8 years of study 0.064*%*¢  0.061*** 0.031%* 0.057#¥* 0.051** 0.016 0.016
(0.019) (0.019) (0.016) (0.021) (0.019) (0.015) (0.014)
9 years of study 0.082%**  (.079*** -0.002 0.114%%%  0.104*** | -0.018 -0.019
(0.021)  (0.021) (0.018) | (0.023)  (0.021) | (0.015)  (0.016)
10 to 11 years of study 0.147%%%  0.147%+F* 0.042%* 0.184***  0.169*** | -0.015 -0.015
(0.022) (0.024) (0.021) (0.026) (0.024) (0.018) (0.019)
12 years of study 0.170%FF  0.165%** 0.054%** 0.215%FF  0.197%FF | -0.020%*  -0.029%*
(0.017) (0.018) (0.016) (0.019) (0.018) (0.013) (0.014)
13 or more years of study 0.320%*%  0.364*F*  0.133%** | 0.335%**  0.317F** 0.018 0.018
(0.015)  (0.023) (0.019) | (0.021)  (0.022) | (0.017)  (0.017)
youngest child is male 0.007 0.006 -0.020%* 0.003 0.003 0.006 0.006
(0.011) (0.011) (0.009) (0.011) (0.011) (0.008) (0.008)
other mother’s income -0.000%**  -0.000%** -0.000 -0.000***  -0.000*** | -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
other incomes in the household -0.000%*%*  -0.000%**  0.000** -0.000%* 0.000 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2 children else in the household -0.037FF%  -0.033**  -0.029%** | -0.056**F* -0.051*** | 0.021**  0.020%*
(0.014) (0.013) (0.011) (0.014) (0.013) (0.010) (0.010)
3 to 6 children else in the household -0.041%%  -0.037** -0.022*% | -0.063***  -0.057*** | 0.021* 0.020*
(0.016) (0.015) (0.013) (0.016) (0.015) (0.012) (0.012)
7 children else or more in the household -0.050 -0.045 -0.032 0.012 0.012 -0.059%*  -0.069*
(0.047) (0.043) (0.038) (0.047) (0.044) (0.028) (0.039)
1 adult else in the household 0.154%%*  (.154%** 0.020 0.180***  0.165*** | -0.018 -0.018
(0.017) (0.018) (0.015) (0.019) (0.018) (0.013) (0.014)
3 adults else or more in the household 0.030 0.028 0.001 0.055%*%  0.050*** | -0.023* -0.023*
(0.018)  (0.018) (0.015) | (0.019)  (0.018) | (0.013)  (0.014)
mother is a migrant -0.009 -0.008 0.005 0.009 0.008 -0.015%* -0.014%*
(0.011) (0.011) (0.009) (0.012) (0.011) (0.008) (0.008)
grandmother lives in the same household 0.002 0.002 0.005 0.008 0.007 -0.005 -0.005
(0.043) (0.041) (0.035) (0.044) (0.040) (0.031) (0.032)
state unemployment rate -0.010 -0.010 0.065%** -0.017 -0.018 0.007 0.007
(0.021)  (0.019) 0.017) | (0.021)  (0.020) | (0.015)  (0.015)
dummies for states YES YES YES YES YES YES YES
dummies for years YES YES YES YES YES YES YES
constant -0.082
(0.179)
Cragg-Donald Wald F statistic: 1615.36%**
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.057 0.070 0.025
Observations: 8154 8154 8154 8154 8154 8154

¥ significant 1%; ** significant 5%; * significant 10%.

Robust standard errors in parentheses.

Base category for variables measuring years of study is 0 to 4 years of study.
Source: author’s elaboration on PNADs 2007, 2008 and 2009.
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Table 5.2: Marginal effects in states where
reform is implemented

the reform is not implemented and where the

Reform not implemented

outcome variable: labour supply full time part time
probit IV probit probit IV probit | probit IV probit
2nd Stage 1st Stage 2nd Stage 2nd Stage
attending school -0.009 0.051 -0.001 0.032 -0.009 0.019
(0.018)  (0.047) (0.019)  (0.047) | (0.013)  (0.036)
instrument -0.046%**
(0.002)
Cragg-Donald Wald F statistic: 607.54
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.056 0.074 0.030
Observations: 4092 4092 4092 4092 4092 4092
Reform implemented
attending school -0.001 -0.019 0.018 0.027 -0.019 -0.045%
(0.017)  (0.036) (0.018)  (0.036) | (0.012)  (0.027)
instrument -0.061%+**
(0.002)
Cragg-Donald Wald F statistic: 1042.74**
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.066 0.073 0.030
Observations: 4062 4062 4062 4062 4062 4062

Controlled for mothers’ observed characteristics, state unemployment rate, and state and year effects.

*H*significant 1%; ** significant 5%; *significant 10%

Robust standard errors in parentheses.
Source: author’s elaboration on PNADs 2007, 2008 and 2009.

Nevertheless, as previously discussed, there are significant correlations between mothers’
highest educated levels and their six-years-old children’s enrolment in schools (and even
in the new primary education system). The regressions then are run again separately for
two other sub-samples: for mothers with up to 9 years of study, who are here classified
as less educated, and for those with 10 or more years of study, who are classified as more
educated. This time, the results, presented in Table 5.3, show that the fact of having their
six-years-old children attending school is particularly important for the least educated
mothers. Whilst for the most educated ones it does not affect significantly any of the
labour supply outcomes, for the least educated mothers it diminishes their probability of

being part time workers in 5.7% and increases their probability of being full time workers
in 10.9%.
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Table 5.3: Marginal effects for most and least educated mothers

Most educated mothers

outcome variable: labour supply full time part time
probit IV probit probit IV probit | probit IV probit
2nd Stage 1lst Stage 2nd Stage 2nd Stage
attending school -0.010 -0.034 -0.002 -0.051 -0.009 0.017
(0.017)  (0.036) (0.018)  (0.039) | (0.012)  (0.027)
instrument -0.058***
(0.002)
Cragg-Donald Wald F statistic: 894.25%**
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.051 0.042 0.031
Observations: 3826 3826 3826 3826 3826 3826
Least educated mothers
attending school 0.002 0.059 0.02 0.109%** | -0.019  -0.057*
(0.018)  (0.045) (0.017)  (0.041) | (0.013)  (0.034)
instrument -0.049%**
(0.002)
Cragg-Donald Wald F statistic: 728.03%**
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.036 0.051 0.029
Observations: 4328 4328 4328 4328 4328 4328

Controlled for mothers’ observed characteristics, state unemployment rate, and state and year effects.

*H*significant 1%; ** significant 5%; *significant 10%
Robust standard errors in parentheses.
Source: author’s elaboration on PNADs 2007, 2008 and 2009.

It is also possible that the fact of having six-years-old children attending school presents
different effects for single and married mothers. The heterogeneous analysis is then ex-
tended to these other two sub-groups of mothers, and its results are presented in Table
5.4. This time, while for the married mothers the fact of having six-years-old children at-
tending school does not present significant causal effect on their labour supply outcomes,

for the single mothers this fact increases their probability of supplying labour in 12.9%.

Table 5.4: Marginal effects for single and married mothers

Single mothers

outcome variable:

full time

labour supply

part time

probit IV probit probit IV probit | probit IV probit
2nd Stage 1st Stage 2nd Stage 2nd Stage
attending school 0.032 0.129%* 0.024 0.072 0.002 0.048
(0.025)  (0.055) (0.026)  (0.059) (0.016) (0.042)
instrument -0.051%**
(0.003)
Cragg-Donald Wald F statistic: 383.15***
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.092 0.083 0.056
Observations: 2084 2084 2084 2084 2084 2084
Married mothers
attending school -0.018 -0.024 0.005 0.016 -0.022*%*%  -0.037
(0.015)  (0.033) (0.014)  (0.033) (0.010) (0.026)
instrument -0.054%%*
(0.002)
Cragg-Donald Wald F statistic: 1224.46**
Prob > chi2: 0.000 0.000 0.000
Pseudo R2: 0.052 0.067 0.027
Observations: 6070 6070 6070 6070 6070 6070

Controlled for mothers’ observed characteristics, state unemployment rate, and state and year effects.

koK,

Robust standard errors in parentheses.

Source: author’s elaboration on PNADs 2007, 2008 and 2009.

significant 1%; ** significant 5%; *significant 10%
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In sum, the results have shown that having their six-years-old children attending school
does not present significant effects on mothers’ labour supply outcomes, only diminishing
their probability of being part time workers in states where the reform had been imple-
mented. However, when this is verified for other sub-samples of mothers, positive effects
are found for the least educated mothers and for the single mothers, increasing their
probability of becoming full time workers in 10.9% and of supplying labour in 12.9%,

respectively.

Now, the effects of the Brazilian primary education extension reform on mothers’ earnings
are presented. In the same way as the labour supply outcome analysis, the econometric
regression is initially run for the full sample of mothers, which results are presented in
Table 5.5.

Also for comparison purpose, an OLS is run and its results must be interpreted as correla-
tions and with caution, since the self-selectivity of the working mothers and the eventual
endogeneity existent between youngest children’s anticipated enrolment in primary school
and their mothers’ earnings are not controlled. Still, it is possible to observe the fact the
youngest child is attending school, mothers’ highest education level, the fact the mother
self-classify as white and the presence of another adult in the household are positively

correlated to mother’s earnings.

In turn, the results for the first stage of the 2SLS estimation are the same as those

presented in the labour supply equations, given that the sample is the same.

Importantly, the second stage results show that the fact the six-years-old child is attending
school presents a positive but not significant causal effect on mother’s earnings. The same
happens for the estimated inverse Mills ratio, 5\2-3, which suggests there is no self-selectivity

of the sample.

On the other hand, some of the control variables present interesting results: while to
have 12 or more years of study increases mothers’ earnings in R$ 521.826 in relation to
those mothers with 4 or less years of study, which corresponds to 64.12%, those with 13
or more years of study have their earnings increased in 184.40%. Similarly, while the
presence of another adult in the household increases mothers’ earnings in almost 60%, the
presence of 2 children and of 3 to 6 children in the household diminishes it in 16.93% and
17.66%, respectively. Finally, white mothers earn 10.07% more than the non-white ones,

in average**.

44These percentages have been calculated through the found results in relation to the average value of each
mentioned variable. The intention to present the results in percentual changes is to compare them more
easily with the results of the previous estimations, which are all presented in percentage.
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Again similarly to the labour supply analysis, a heterogeneous one is made for the earnings
analysis, dividing the full sample in sub-samples according to the reform implementation,
mothers’ educational level and their marital status. The results are presented in Table
5.6, Table 5.7 and Table 5.8, respectively. In the same way, the intention is to verify
if the fact of having six-years-old child attending primary school affects their mothers’
earning levels in different magnitudes and/or directions depending on these heterogeneous

characteristics.
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Table 5.5: Effects on earnings for the full sample

OLS 2SLS with heckman
2nd stage  2SLS - 1st stage
attending school 52.557* 20.949
(29.156) (72.307)
child’s month of birth (instrument) -0.053%**
(0.002)
Aiz 2.697H+*
(643.406) (0.280)
mother’s age 28.468 65.474%* 0.108***
(18.106) (31.376) (0.014)
mother’s age squared -0.221 -0.668 -0.001%**
(0.254) (0.400) (0.000)
white 82.916*** 82.020%* 0.011
(29.175) (29.216) (0.014)
5 years of study 25.815 130.453 0.365%**
(64.654) (97.393) (0.043)
6 to 8 years of study 58.136 158.472* 0.316%**
(55.805) (89.278) (0.040)
9 years of study 174.149%%* 301.540%* 0.381%**
(60.272)  (106.858) (0.047)
10 to 11 years of study 131.508** 359.317** 0.698***
(66.037)  (171.053) (0.075)
12 years of study 268.155%**%  521.826%** 0.794%**
(51.288)  (183.211) (0.079)
13 or more years of study 1,013.497%%*%  1500.645%** 1.546%**
(57.602)  (342.714) (0.148)
youngest child is male -21.073 -11.601 0.015
(26.375) (27.176) (0.013)
other mother’s incomes 0.113* -0.181 -0.000%**
(0.065) (0.214) (0.000)
other incomes in the household 0.231%%* 0.220%** -0.000%**
(0.007) (0.010) (0.000)
2 children else in the household -90.949%*F*  -137.809%** -0. 1557
(32.041) (45.745) (0.020)
3 to 6 children else in the household -91.225%* -143.767** -0.186%**
(38.789) (53.348) (0.024)
7 children else or more in the household -102.656 -164.8079 -0.166%**
(115.641)  (123.427) (0.057)
1 adult else in the household 279.211%FF  488.181*** 0.626***
(40.367) (150.278) (0.065)
3 adults else or more in the household -0.614 39.421 0.127%**
(43.952) (51.951) (0.024)
mother is a migrant 10.690 -1.225 -0.027**
(27.055) (28.281) (0.013)
grandmother lives in the same household 78.768 85.500 0.071
(97.843) (98.111) (0.046)
state unemployment rate -19.849 -30.520 0.017
(49.951) (50.564) (0.024)
dummies for states YES YES YES
dummies for years YES YES YES
constant -356.891 -1733.130 -3.921 %
(535.179)  (1093.991) (0.482)
Cragg-Donald Wald F statistic: 883.970***
Observations: 4475 4475
R - squared 0.409 0.409

***significant 1%; ** significant 5%; *significant 10%
Robust standard errors in parentheses.
Source: author’s elaboration on PNADs 2007, 2008 and 2009.
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Table 5.6: Effects on earnings in states where the reform was implemented and where the
reform was not implemented:

reform not implemented reform implemented
OLS 2SLS with heckman OLS 2SLS with heckman
2nd stage  2SLS - 1st stage 2nd stage 2SLS - 1st stage
attending school 73.692%* 55.559 31.049 4.730
(41.584)  (120.501) (41.320)  (91.104)
child’s month of birth (instrument) -0.043*** -0.061%**
(0.002) (0.002)
Ai3 5.504%%* 0.805%*
(1177.351) (0.418) (681.108) (0.312)
Cragg-Donald Wald F statistic: 318.014%** 564.920
Observations: 2208 2208 2267 2267
R - squared

Controlled for mothers’ observed characteristics, state unemployment rate, and state and year fixed effects.
***significant 1%; ** significant 5%); *significant 10%

Robust standard errors in parentheses.

Source: author’s elaboration on PNADs 2007, 2008 and 2009.

Table 5.7: Effects on earnings for least and most educated mothers:

higher educated mothers lower educated mothers
OLS 2SLS with heckman OLS 2SLS with heckman
2nd stage 2SLS - 1st stage 2nd stage 2SLS - 1st stage
attending school 80.637* 46.138 2.261 29.538
(47.415)  (120.640) (18.549)  (48.879)
child’s month of birth (instrument) -0.052%** -0.048%**
(0.002) (0.002)
Ai3 5934 -1.669%+
(1324.917) (0.366) (548.471) (0.635)
Cragg-Donald Wald F statistic: 524.943* 301.507
Observations: 2588 2588 1887 1887
R - squared

Controlled for mothers’ observed characteristics, state unemployment rate, and state and year fixed effects.
***significant 1%; ** significant 5%; *significant 10%

Robust standard errors in parentheses.

Source: author’s elaboration on PNADs 2007, 2008 and 2009.
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Table 5.8: Effects on earnings for single and married mothers:

single mothers married mothers
OLS 2SLS with heckman OLS 2SLS with heckman
2nd stage 2SLS - 1st stage 2nd stage  2SLS - 1st stage
attending school 73.253 75.991 41.842 28.073
(52.140)  (146.082) (35.322)  (128.487)
child’s month of birth (instrument) -0.045%** -0.037#**
(0.003) (0.002)
Ais -3.201%+* 12.516%+*
(730.175) (0.230) (1996.326) (0.329)
Cragg-Donald Wald F statistic: 221.031% 404.068
Observations: 1371 1371 3104 3104
R - squared

Controlled for mothers’ observed characteristics, state unemployment rate, and state and year fixed effects.
***ksignificant 1%; ** significant 5%; *significant 10%

Robust standard errors in parentheses.

Source: author’s elaboration on PNADs 2007, 2008 and 2009.

The results are very similar in all estimations: despite being positive in all of them and
present some differences in their magnitudes, the causal effects of the fact that six-years-
old children are attending the first year of primary education beforehand on their mothers’
earnings are not statistically significant, in the same way it was initially found for the full
sample. On the contrary of what was observed in the labour supply analysis, the results for
earnings do not present any particularity for any sub-groups of Brazilian mothers, which
means they are not statistically significant even when considered mothers’ heterogeneous

characteristics®®.

That all said, it is time to move to the presentation of the empirical results found in the

British case.

5.2 Mothers’ Labour Supply, Formal and Informal Childcare:
Findings For The UK

The empirical findings for UK’s case are presented below. At this moment, the intention
remains to verify the relationship between mothers’ childcare and labour supply choices,
but with an important, extra element: the consideration of informal childcare. Thus,
childcare is divided into formal or informal, and informal childcare is the control variable of

interest regarding is relation to mothers’ formal childcare use and labour supply decisions.

45However, now differently to what was found for the full sample, the variable Nis presents statistically sig-
nificant, positive coefficients in two of mothers’ sub-groups, suggesting the existence of positive self-selectivity
in them. It happens in states where the policy had been implemented (Table 5.6) and among the least edu-
cated mothers (Table 5.7).
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For that, two econometric strategies are applied to the sample of British mothers: a
bivariate probit and a multinomial logit estimations. In the same way as for the Brazilian
case, the sample of British mothers is lately separated and analysed heterogeneously,
searching for eventual different outcomes in sub-groups of mothers according to their

marital status.

Firstly, the econometric results for the bivariate probit estimation are presented, consid-

ering the full sample of British mothers. These results are presented in Table 5.9.

In the labour supply equation, the use/availability of informal childcare presents a sig-
nificant, positive effect on mothers’ labour supply. It means that the use/availability
of informal childcare contributes increases 7.3% mothers’ labour supply in the extensive
margin. This effect is also important in magnitude, being only smaller than the ones
generated by mothers’ highest educational levels (first degree, higher degree and other
academic qualifications, which also increases mothers’ labour supply by 20%, 22.5% and

19.6%, respectively).

In general, the other control variables present the expected effects, particularly the pres-
ence of other children and adults in the household - which diminish the probability of
mother’s labour supply. Exceptions are mother’s predicted earnings and the fact the
mother is single. These variables present negative effects on mother’s participation in job
market (3.6% and 6.4%, respectively).

Observing the formal childcare demand equation, the informal childcare use/availability
also presents a statistically significant (10% of significance) and positive effect on mothers’
formal childcare use. However, the magnitude of the informal childcare use/availability
effect (0.8%) is smaller than the ones generated by other control variables. Expectedly,
the price of formal childcare presents the largest effect, diminishing mothers’ demand for
this service by 28.7%. The presence of both children and adults generate similar trends.
Finally, the fact that youngest child’s age is 3 or 4 equally presents negative influence on

mothers’ demand for formal childcare.

As said, the estimations are run also run for sub-groups of British mothers, aiming to iden-
tify particularities in them. The bivariate probit estimation continues with the separate
analysis for the sub-samples of single and married mothers. This analysis is motivated
by the eventual endogeneity between mothers’ marital status and the outcome variables,
which can generate different results for these sub-groups. Its results are presented in Table
5.10.

Comparing the labour supply equations estimated for the single and the married mothers,

we observe that the informal childcare use/availability presents a significant and positive
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influence on the labour supply of both (7.8% for single mothers and 7.7% for married ones).
Similar trends for both single and married mothers are also observed for the number of
children and adults in the household, which generate negative effects on mothers’ labour

supply regardless their marital status.

However, the control variables present different effects between single and married mothers

when we compare their formal childcare demand equation.

Importantly, informal childcare use/availability generates effects on formal childcare use
according to mothers’ marital status: whilst it is statistically insignificant for single moth-
ers, it is statistically significant (1% level of significance) and positive for the married ones,
increasing their probability of using formal childcare by 1.5%. In turn, formal childcare
price keeps negatively generating the largest effect on mothers’ formal childcare demand,

for both single and married ones (73.5% and 44.8%, respectively).

Equally, the number of children in the household keeps presenting negative effects, al-
though the number of adults is not statistically significant any more, being also true for
both single and married mothers. Differently, the fact that the youngest child of the
household is aged 3 or 4 presents significant and negative influence only in the case of the

married ones (1.3%).

The estimation of bivariate probits aim to verify the influence of control variables, in
particular the use/availability of informal childcare, in the joint decision of mother’s labour
supply and formal childcare. An extension of this analysis is to consider mothers can
jointly decide for formal childcare use and different labour supply arrangements, that is,
full or part time labour supply, and see how informal childcare use/availability influences

on these joint decisions.

For that, the next step consists into the analysis of the outcomes generated by the multi-
nomial logit estimation. This estimation aims to provide a better comprehension of moth-
ers’ childcare and labour supply decision-making process when they also need to decide
between being part or full-time workers. Similarly to the case of the bivariate probit
strategy, the multinomial logit is initially run for the full sample of mothers, which results

are presented in Table 5.11.

Important to see that the informal childcare use/availability generates positive, significant
(1% level of significance) and large (between 11.7% and 17.7%) effects on all categorical
outcomes. It means that this effect exists regardless mothers’ labour supply amount and
formal childcare use, reinforcing the positively correlated influence of this variable on

mothers’ labour and childcare joint decision.
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On the other hand, peculiarities are observed among the other control variables. For
instance, the negative influence of mothers’ predicted earnings becomes statistically in-
significant for mother’s probability of being concomitantly a full-time worker and formal
childcare user. Interestingly, the fact that the youngest child is aged 3 and 4 generates
negative effects on mothers’ probability of being part-time workers and formal childcare
user (3.8%), whilst this effect is positive on their probability of being full-time workers

and formal childcare user (2.6%).

Regarding the household structure, the presence of children and adults keep generating
negative effects on all categorical outcomes, although the statistical significance of the
presence of adults disappears for mothers’ probability of being full-time workers, apart
from their formal childcare demand. The statistical significance also disappears from
the negative effect formal childcare price has on all categorical outcomes but mothers’
probability of being part-time workers and formal childcare users, diminishing it by 90%

(10% of significance).

Equally to the bivariate probit estimation, the multinomial logit model is also run sep-
arately for the sub-groups of single and married mothers, which results are presented in
Table 5.12. These results reinforce once again the positive influence of informal childcare
use/availability on mothers’ joint decision of labour supply and formal childcare demand:
significant and positive effects are found on all categorical outcomes, for both single and

married mothers.

Regarding the household structure, the negative influence of the presence of children is
also observed on all categorical outcome, although not statistically significantly on single
mothers’ probability of being full-time workers and formal childcare user. On the other
hand, the significance of the negative effect of the presence of adults in the household
disappears, except for single mothers’ probability of being a part-time worker but not a
formal childcare user, and married mothers’ probability of being both a part-time worker
and formal childcare user. Similarly, the fact the youngest child in the household is aged
3 or 4 generates significant effects only on single mothers’ probability of being a full-time
worker but not a formal childcare user (5%), and on married mothers’ probability of being

full-time workers, regardless their formal childcare demand (-3.2%).

Finally, formal childcare price presents statistically significant (10% level of significance)
effect only on single mothers’ probability of being part-time workers and formal childcare
users, by -15.5%. In turn, mothers’ predicted earnings present significant and negative
influence only on single mothers’ probability of being part-time workers regardless their

formal childcare demand, and on married mothers’ probability of being a part-time worker,
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but not a formal childcare user.

In sum, from the multinomial logit estimation, informal childcare use/availability gen-
erates positive, significant and large effects on all categorical outcomes. It means that
this effect exists regardless mothers’ labour supply amount and formal childcare use, re-
inforcing the positive influence of this variable on mothers’ labour and childcare joint

decision.

The interpretation and discussion of this substantial amount of numerical findings, for

both Brazilian and British cases, are the next topic of this thesis.
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Table 5.9: Marginal results of the bivariate probit estimation for the full sample:

variables labour supply formal childcare
informal childcare 0.073*** 0.008**
(0.003) (0.003)
predicted earnings -0.036%** -0.015*
(0.008) (0.009)
partner’s earnings -0.000* 0.000%**
(0.000) (0.000)
formal childcare price -0.128 -0.287%*
(0.194) (0.192)
single -0.064%** 0.002
(0.007) (0.007)
mother’s age 0.031%** 0.012%**
(0.002) (0.008)
mother’s age squared -0.000*** -0.000%**
(0.000) (0.000)
white 0.039%** 0.032%**
(0.006) (0.008)
children -0.040%** -0.050%**
(0.002) (0.005)
adults -0.048%** -0.019
(0.015) (0.013)
youngest child aged 3 or 4 -0.007 -0.013%**
(0.004) (0.005)
gese grade a-c 0.048%** 0.024%%*
(0.004) (0.005)
gee a-level / sce higher grades (a-c) 0.108%*** 0.062%**
(0.013) (0.019)
first degree 0.200%** 0.140%**
(0.037) (0.037)
higher degree 0.225%** 0.172%%*
(0.041) (0.042)
other academic quals 0.196*** 0.106***
(0.029) (0.021)
Constant 0.065 12.956**
(5.708) (5.651)
Observations 6,623 6,623

Also controlled for regional and year effects.

**¥significant 1%. ** significant 5%; *significant 10%.

Robust standard in parentheses.

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.
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Table 5.10: Marginal results of the bivariate probit estimation separately for single and

married mothers:

single mothers

married mothers

Variables

labour supply

formal childcare

labour supply formal childcare

informal childcare 0.078%** -0.001 0.077*** 0.015%**
(0.002) (0.007) (0.003) (0.004)
predicted earnings -0.059%** -0.045%** -0.027%* 0.001
(0.014) (0.016) (0.011) (0.019)
partner’s earnings - - -0.000 0.000%**
(0.000) (0.000)
formal childcare price -0.210 -0.735% -0.090 -0.448%*
(0.379) (0.327) (0.284) (0.220)
mother’s age 0.014*** 0.014%** 0.033*** 0.101***
(0.003) (0.004) (0.005) (0.003)
mother’s age squared -0.000 -0.000* -0.004*** -0.000%**
(0.000) (0.000) (0.000) (0.000)
white 0.020 -0.013 0.042%** 0.0417%%*
(0.015) (0.014) (0.005) (0.007)
children -0.031%** -0.068*** -0.042%** -0.058%**
(0.004) (0.005) (0.006) (0.009)
adults -0.069** -0.029 -0.033** -0.008
(0.038) (0.031) (0.015) (0.010)
youngest child aged 3 or 4 -0.014 -0.008 -0.000 -0.013**
(0.001) (0.009) (0.006) (0.002)
gese grade a-c 0.059%** 0.050%*** 0.032%** 0.003
(0.002) (0.004) (0.009) (0.007)
gee a-level / sce higher grades (a-c) 0.162%** 0.118%** 0.077#** 0.025
(0.029) (0.028) (0.027) (0.020)
first degree 0.289*** 0.257%%* 0.158%** 0.063
(0.058) (0.062) (0.046) (0.044)
higher degree 0.3217%%* 0.338%** 0.129%** 0.087
(0.071) (0.075) (0.052) (0.054)
other academic quals 0.213*** 0.153*** 0.170%** 0.078*
(0.050) (0.043) (0.033) (0.035)
Constant 4.141 20.981* -1.799 11.163%*
(11.017) (11.189) (6.716) (6.602)
Observations 1,619 1,619 5,004 5,004

Also controlled for regional and year effects.

*HEsignificant 1%. ** significant 5%; *significant 10%;

Robust standard errors in parentheses.

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.
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Table 5.11: Marginal results of the multinomial logit estimation for the full sample:

Variables (I) (I1) (I1I1). (Iv)
informal childcare 0.154%%%  0.124%F% 0. 117FF%  0.177FF*
(0.003)  (0.009)  (0.010)  (0.012)
predicted earnings -0.073*%*%  _0.082%**  _0.044* -0.055
(0.015)  (0.022)  (0.026)  (0.032)
partner’s earnings 0.000 0.000*  -0.001***  -0.000
(0.000)  (0.000)  (0.000)  (0.000)
single -0.157FFF - 0.089%HF (. 188K (. 078***
(0.019)  (0.018)  (0.020)  (0.028)
formal childcare price -0.125 -0.900* -0.199 -0.886
(0.425)  (0.428)  (0.770)  (0.532)
mother’s age 0.041%**  0.074*%*¥*  0.026%**  0.071%**
(0.006)  (0.004)  (0.007)  (0.006)
mother’s age squared -0.000***  -0.001***  -0.000**  -0.000%***
(0.000)  (0.000)  (0.000)  (0.000)
white 0.080***  (0.143%** 0.033* 0.066***
(0.019)  (0.015)  (0.016)  (0.012)
children -0.045%FF - _0.136***  -0.040***  -0.130%**
(0.005)  (0.007)  (0.007)  (0.008)
adults -0.080%*  -0.121%** -0.048 -0.045
(0.033)  (0.042)  (0.041)  (0.034)
youngest child aged 3 or 4 -0.018  -0.038%*F*  0.026* 0.010
(0.010)  (0.019)  (0.014)  (0.016)
gese grade a-c 0.078%**  0.087***  (0.043%**  (0.097***
(0.012)  (0.015)  (0.015)  (0.019)
gee a-level / sce higher grades (a-c) 0.132%F%  0.220%*%*  0.132%**  (.187***
(0.035)  (0.046)  (0.049)  (0.052)
first degree 0.357***  0.483***  0.276%*  (.354***
(0.078)  (0.094)  (0.174)  (0.196)
higher degree 0.346%**  0.582***  0.287*F  (.332%**
(0.094)  (0.139)  (0.137)  (0.183)
other academic quals 0.322%**  (0.352*%**  (0.266***  0.366***
(0.063)  (0.075)  (0.097)  (0.095)
Constant -0.018 16.672 -1.904 18.507
(12503)  (14.150)  (16.924)  (16.214)
Observations 6,044 6,044 6,044 6,044

Also controlled for regional and year effects.

*i¥gignificant 1%; ** significant 5%; *significant 10%.

(I) for part-time worker and not formal childcare user;

(IT) for part-time worker and formal childcare user;

(III) for full-time worker and not formal childcare user;

(IV) for full-time worker and formal childcare user.

Robust standard errors in parentheses.

Source: author’s elaboration on FACs 2005, 2006, 2007 and 2008.
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5.3 Interpretation and Discussion

All these numerical findings deserve interpretation and discussion regarding their meaning
and implications, and also in relation to the existent literature. Much can be deduced and
understood from the numerical results presented above. They generate important insights
which can be translated into the understanding of families” and, more specifically, mothers’
childcare and labour supply choices in the contexts of both Brazil and UK. Furthermore,
they generate insights which can be helpful for the better design of public policies which
aim to support working mothers and, in the end, to encourage women’s participation in

job market.

Starting with Brazil’s case, it investigated the impacts of the new Brazilian primary
education system, which replaced its start to children aged 6 instead of 7, on their mothers’
job market outcomes. The implementation format of this reform, however, making it
possible to find children aged 6 in the new system, out of the school and even in the old
system in both places where the policy had and had not been implemented, plays a key
role on the comprehension and empirical approach in this research: it shows the policy
implementation was not sufficient to guarantee its perfect compliance, and that mothers’
heterogeneity was also important to determine the right moment to enrol their children
in schools. It transformed this process into an endogenous mechanism where the causal
relations were not clear. To control this endogeneity, the 6-years-old child’s month of

birth was used as an instrumental variable for the actual child’s enrolment in school.

In some sense, whilst the Brazilian reform was being implemented, mothers could antic-
ipate their youngest child’s, aged 6, enrolment in the first grade of primary education,
thanks to observable and non-observable characteristics. The observable characteristics
are mainly the personal ones, which are present in the data and are, in their greatest ma-
jority, used as control variables (such as age, marital status, educational level, income etc);
in turn, the unobservable ones are those potentially related to families” and /or mothers’
preferences for anticipating their children’s enrolment in school but which are not present
in the data, because they are eventually not observable indeed (such as psychological

aspects and /or bias) or simply because they were not collected.

For example as non-collected data, an important information for mothers’ decision to
anticipate their youngest child’s enrolment in school would certainly be the availability of
schools with the new primary education system near them. However, this information is
not present in the dataset. The only information available is the year of implementation
of the reform in a state level, which is used in the estimations as a control for the potential

existence of fixed effects. Nevertheless, the actual expansion of the new primary education
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system within a state level is not observable and, then, the relevance of this information

is not able to be measured in the estimations.

The first stage of the IV probit (Table 5.2) estimations showed that the instrument had
the expected effect on the actual enrolment of the six-years-old children in school: each
consecutive child’s month of birth across the year, starting in January, diminishes the
probability of the child be enrolled in school in 5.3%, and this effect is statistically very
significant. It goes in accordance to the idea that the older the child, the higher his
probability of actually enrolling the first year of primary school. Since the assumption

child’s month of birth is exogenous, this result can be interpreted as causal.

In practice, it means that, when aged 6, older children have more chances to be enrolled
in the first grade of primary school than younger ones. As previously said, it is true
regardless children’s age and school grade: older children have more chances to be in
school than younger ones. This happens because of the school calendar, which, in Brazil’s
case, usually starts in February or March. Thus, the younger the child, the higher his
chances to be enrolled in school in the next school year in his respective grade. Given the
assumption child’s month of birth is random at least in relation to mother’s labour supply
choices, it is an exogenous determinant of child’s exact moment of school enrolment, even

in the new Brazil’s primary education system.

Other variables which presented an important effect is the fact the mother has 13 or more
years of study, which increases the probability of having her child in school in 13.3%,
reinforcing that the most educated mothers have more chances of enrolling their children in
school. It reinforces also the imperfect compliance of Brazil’s primary education extension
reform, which allowed the anticipation of children’s actual enrolment in school according

to their socio-economic characteristics, such as their mothers’ educational level.

Mothers’ educational level plays a key role in their decision to supply labour and, therefore,
to anticipate their youngest child’s enrolment in school. Higher education in general means
higher earnings. Thus, the opportunity cost of not working tends to be higher for the
most educated mothers, who would have more incentives to supply labour thanks to
their higher expected earnings. It is reasonable, therefore, that higher levels of education
would influence positively mothers’ decision to anticipate their youngest child’s enrolment
in school - what is seen in the econometric results. These results apply to full-time working

mothers, not for part-time ones though.

Similarly, the presence of more children in the household diminishes this probability. It
highlights the importance the primary education reform had as a childcare instrument

for families. The fact there are more (older) children in the household reduces family’s
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necessity for childcare, given that older children commonly take care of their siblings, as a
source of informal childcare. That said, the fact there are more children in the household
diminishes family’s necessity to anticipate youngest child’s enrolment in school is expected

and observed in the data.

This result reinforces the interpretation of Brazil’s primary education extension reform
as a kind of childcare provision. Although families certainly care about their children
educational outcomes at the moment they decide to anticipate or not their enrolment
in school, the influence that the number of other children in the household has on this
decision highlights that educational outcomes are not the only or even the most important
determinant, but also the use of the anticipation as childcare provision. In other words,
mothers have anticipated their children’s enrolment in school also because they interpreted
it as provision of childcare - equally to what has been done in this thesis. More than that,
this result indicates Brazilian mothers still struggle with the lack of childcare services,

since they are willing to use primary education also as a kind of access to this service.

In the same way, the fact the youngest child is male equally reduces his probability of being
enrolled in the first year of primary school when aged 6. It goes against the gendered idea
girls present a higher likelihood of not attending school. In this case, it can be interpreted
in the sense that girls require more childcare than boys and, therefore, as soon as the
anticipation of her entrance in school is possible, her family chooses that. Families may
consider boys require less care, or are more able to stay at home alone in the case of
working parents, giving preference to enrol girls in school as soon as the anticipation is

available.

Another possible interpretation for this result regards the higher expected return female
education presents. Given the gender pay gap between men and women in the job market,
the marginal return of one year more of education tends to be higher for girls than for
boys. It means families can expect one year more of primary education will make more
difference, marginally and later, in the job market, for their female kids, while this will

not make so much difference in the case of the male ones.

A last interpretation for the fact the youngest child is male equally reduces his probability
of being enrolled in the first year of primary school when aged 6 may have to do with the
opportunity cost that having their children in school can have for the family. In developing
countries like Brazil, kids are commonly used as a source of income, helping their parents
in work, supplying labour informally, performing small work activities etc. This kind of
children’s labour supply commonly complements household’s income. Thus, anticipating

children’s enrolment in school can have the opportunity cost of not allowing them to

97



exercise this kind of labour (and income earnings), what can be more common for boys
than for girls. Since boys have higher likelihood to supply child labour and complement
their household’s income than girls, they would present lower probability of being enrolled
in school in advance when the reform was implemented - what goes in accordance to the

empirical findings.

Looking at the second stage (Table 5.2) of the estimations, however, we see that in general
the fact the six-years-old child is attending school does not have significant effect on the
labour supply of their mothers. This result is different of those found by Barros et al
(2011) and Costa and Kassouf (2011) for Brazil, and Berlisnki and Galiani (2007) for
Argentina, who evaluate this effect for traditional kinds of formal childcare, and not for
a primary education reform. Comparing to Costa and Kassouf (2011) specifically, the
results found here are opposite to those found by them. These authors show that child’s
enrolment in formal childcare places presents positive impact on the mothers’ participation
and amount of hours supplied, while we present no significant results for neither of them.
This means that traditional kinds of childcare applied to children aged 5 (evaluated by
Costa and Kassouf (2011)) have different effects of those primary education extension
reforms applied to children aged 6 have (evaluated by us), regarding mother’s labour
supply.

In sum, the results have shown that, when the full sample of mothers is considered, the
anticipation of children’s enrolment in school, from their age of 7 to 6, does not influ-
ence mothers’ participation in job market, neither in the extensive or intensive margin“®.
Despite the evidences Brazilian mothers struggle with the lack of childcare, the reform
is not able to make them move to the job market or work longer hours. The difference
observed in relation to other authors who evaluated childcare reforms in particular sug-
gests the reason may be on the design of the Brazilian reform: despite being interpreted
as free childcare provision, the Brazilian reform addresses primary education, not being
a childcare reform in the strict meaning. It reinforces that childcare and primary edu-
cation reforms, although potentially presenting similar effects on mothers’ labour supply

incentives, must be interpreted differently by the literature and policy makers.

Besides, it is important to remember also that primary schools in Brazil are mostly part
time. Connelly, DeGraff and Levinson (1996) say that part time childcare is generally
more related to children’s education interests than with the preference of the parents for

labour. This may also explain the non-significant results found for child’s school enrolment

46Extensive margin refers to job market participation (to supply at least 1 hour of labour per week), while
intensive margin refers to part time (to supply between 1 and 29 weekly hours of labour) and full time (to
supply 30 or more weekly hours of labour) labour supply labour supply.
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on mothers’ labour supply. The decision to anticipate children’s enrolment in school may
have to do with parents’ interests on the educational outcomes of their children, and
not with their necessity for childcare to supply labour. It means that the format of the
Brazilian educational system, with most schools being part time, can limit the effects of

its extension reforms on parents’ labour supply.

Thus, another hypothesis is that child’s school enrolment anticipation does not seem
effective to encourage mothers’ labour supply not because it is a primary education reform,
but because primary education is part time. To encourage mothers’ labour supply, policy
makers should not just extend its duration anticipating children’s enrolment, but also
expanding to full time classes. It could generate stronger effects on Brazilian mothers’
labour supply, being something to be considered in the future - not only regarding mothers’
labour supply but, in the same way as children’s enrolment anticipation, also children’s

educational outcomes.

On the other hand, more interesting results were observed when a heterogeneous analysis
was made for sub-groups of Brazilian mothers. The sub-groups were formed according to
the reform implementation in a state level, mothers’ educational level and marital status.
The criteria goes in accordance to observed characteristics which can be somehow related

to mothers’ job market outcomes, aiming to observe specific results within each of them.

Looking initially and separately at the sub-groups of mothers from where the reform
had and had not been implemented, it is worth to highlight a significant effect is found
only for mother’s probability of being a part-time worker in states where the reform had
been implemented, diminishing it in 4.5% (10% level of significance). From this result,
the general effect on mothers’ labour supply is not conclusive though, given there is no
certainty if this mother is moving to full time job positions or simply leaving the job
market. This negative effect may also be explained by the part time condition of most
Brazilian schools, which can create extra childcare obligations for the parents instead
of flexibility. Joesch and Hiedemann (2002) explain that formal childcare (or primary
education extension, in our case) may generate certain obligations to the parents, such
as taking the child to and from the childcare place or school at a regular time every day;,
which can actually reduce their availability for labour. In an environment where full time

schools are rare like Brazil’s one, this hypothesis is quite reasonable.

It means that, in places where the reform had been already implemented, the fact of
having the youngest child, aged 6, in school diminishes mother’s probability of being a
part-time worker. The inconclusiveness of this finding falls on the fact where this mother

is moving to is not observable - whether she is becoming a full time worker or leaving the
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job market. Anyway, it just reinforces the reform per se is not able to solely influence
mothers’ decision to anticipate the entrance of their children in primary education and

consequently to impact on their labour supply decisions.

Nevertheless, as previously discussed, there are significant correlations between the moth-
ers’ highest educated levels and their six-years-old children’s enrolment in schools (and
even in the new primary education system), while higher educated mothers are also sup-
posed to supply more labour than the lower educated ones. As consequence, it is possible
that children’s enrolment in schools presents different effects for the most and least edu-

cated mothers.

This analysis have shown that the anticipation of child’s enrolment in school to the age
of 6 has a positive causal effect on the labour supply of mothers with lower educational
level, making them to supply more hours of labour (to become full-time workers). This
outcome is extreme relevant because it reinforces a sub-group of Brazilian mothers who
struggle with the lack of childcare, using the primary education extension reform as a

kind of it to allow them to work longer hours.

Eventually, one can think this outcome goes against the expected. It makes sense because
highest educated mothers tend to present higher expected earnings in job market and,
therefore, they would have more incentives to supply labour at the moment free childcare
is available for their children, responding most to the reform. However, the fact the
opposite was observed (the least educated mothers responded most to the fact of their
youngest child is now in primary school) means the least educated mothers face and deal
most with childcare scarcity and thus are more responsive to the reform. On the other
hand, the most educated mothers may have higher preference and more options to take
care of their children themselves (possibly because their concern with school quality or
existence of other income sources in their households), what makes them no responsive
to the reform implementation. Still, the results have shown the least educated Brazilian
mothers are those who supply longer hours of labour thanks to their youngest children’s

enrolment anticipation in primary education when aged 6.

The heterogeneous analysis follows with the division of the sample between married and
single mothers. It is encouraged by the suspicion single mothers’ labour supply is generally
more inelastic than the one of married mothers, given the single mother’s labour often is

the only source of income in her household.

This time, the outcome goes in accordance to what is expected: similarly to the least
educated mothers, for single mothers to have their six-years-old children in school also

presents a positive causal effect on their supply of labour. In this case, it increases their
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probability of participating in job market, which means an effect in the extensive margin.

Single mothers use to have less childcare options and to be the only source of income in
their families. Thus, the expected is that they are more responsive to childcare provision
and incentives to supply more labour. This is exactly what is observed in Brazilian
mothers’ case: the fact they anticipate their youngest child’s, aged 6, enrolment in the
first grade of primary school increases their probability of moving to the job market and

supply labour?” (what is not observed for the married mothers).

In sum, the obtained results for Brazil have showed that causal and significant effects are
found for two sub-samples of mothers, specifically the single and least educated ones: to
have their 6-years-old children enrolling school increases the single mothers’ participation
in job market in 12.9% and the least educated mothers’ probability of being full time
workers in 10.9%. These are the only subgroups of mothers who would be really affected
by the new primary education system, from the labour supply point of view, if the policy
had been exogenously implemented over the whole population, not allowing the self-

selectivity of mothers who were actually treated by it.

For the Brazilian case, it is also verified the effect of the reform on mothers’ earnings,
controlling again for the endogeneity existent between labour supply outcomes and child’s
enrolment in school, but also for mothers’ self-selectivity regarding their participation in

job market through a Heckman procedure.

The second stage results show that the fact the six-years-old child is attending school
presents a positive but non-significant causal effect on mother’s earnings. The same
happens for the estimated inverse Mills ratio, j\ig, what suggests there is no self-selectivity
of the sample. These results are similar to those found by Costa and Kassouf (2011), who
investigated the effect of traditional kinds of childcare on the Brazilian mothers’ labour
supply.

In this sense, differently to the impact of the primary education anticipation on mothers’
labour supply, now the reform can be considered similar to traditional childcare reforms
in the Brazilian context: both of them (according to the results of this thesis and those
presented by by Costa and Kassouf (2011)) do not seem to affect mothers’ earnings. There-
fore, although the primary education extension reform generated positive and significant
effects for the least educated and single mothers regarding their job market outcomes, the

empirical results do not present evidence the same happened for mothers’ earnings.

47 An explanation for this can be the fact single mothers in Brazil eventually just have access to part-time
jobs when not supported by childcare services. Thus, an alternative social or public policy to encourage
working, single Brazilian mothers to join the job market, under childcare restrictions, would be to stimulate
firms to provide more part-time jobs.
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On the other hand, some of the control variables present interesting results. For example,
it is well know from the human capital literature that the educational level interferes on
the individual’s earnings, and this is also observed in our analysis: while to have 12 or
more years of study increases mothers’ earnings in R$ 521.826 in relation to those mothers
with 4 or less years of study, which corresponds to 64.12%, those with 13 or more years
of study have their earnings increased by 184.40% - reinforcing the high returns that

education has in Brazil.

Similarly, while the presence of another adult in the household increases mothers’ earnings
in almost 60%, the presence of 2 children and of 3 to 6 children in the household diminishes
it in 16.93% and 17.66% respectively. It means the presence of more children in the
household affects negatively mothers’ earnings, what is a known fact by the usual presence
of more children in poorer families than in richer ones. Finally, white mothers earn 10.07%
more than the non-white ones, in average, what is also an expected outcome from a country

with the history of white colonization and non-white (specially black) slavery like Brazil.

As said, on the contrary of what was observed in the labour supply analysis, the results
for earnings are not different even for any of the mothers’ sub-samples, which means they
are not significant even when considered the heterogeneous characteristics of the mothers.
These results are again in accordance to what has been recently found by Costa and
Kassouf (2011). In sum, we can say that having the six-years-old child attending the first
grade of primary school does not present causal effects on mother’s earnings, even when

considered their heterogeneity in sub-samples of individuals.

In general, apart from the ones observed for mothers’ earnings, these results are quite
different from those found by the literature about traditional kinds of childcare, suggesting
that childcare and primary education reforms have important differences regarding their
effects on mothers’ job market outcomes, with important consequences for policy designs.
Costa and Kassouf (2011) verify the effect of traditional kinds of childcare on Brazilian
mothers’ labour supply also through a heterogeneous analysis according their level of
education and age, but do not find different results in relation to the ones found for
the full sample, differently of this thesis. While for Costa and Kassouf (2011) the use of
childcare increases mothers’ participation in job market and their amount of labour supply
even in sub-samples of mothers, the findings of this thesis present significant effect of an
earlier child’s enrolment in primary education only for the least educated mothers, who
have more incentives to become a full time worker, and for the single mothers, who have
more chances to participate in job market. This means an important difference between

the traditional kinds of childcare and the extension of primary education regarding the
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treated mothers’ labour supply. The results for mothers’ earnings are similar in both

studies though.

Looking at the results for UK, they have emphasized and justified the suspicion regard-
ing the importance of informal childcare for British mothers’ labour supply and formal
childcare choices. The review of the empirical literature about the impacts of the mas-
sive British investments in childcare policies along the last years have reinforced these
policies have been ineffective to support working mothers, while the British mothers are
concomitantly among those who present highest preference for informal kinds of childcare
in the developed world. The econometric outcomes presented in the thesis reinforce the
role played by informal childcare in both mothers’ labour supply and formal childcare use
in the UK.

In sum, the econometric results have shown the use/availability of informal childcare af-
fects mothers’ probability of supplying labour (all job market participation, full and part
time labour supply) and, importantly, their probability of using formal kinds of childcare,
regardless their marital status. They reinforce the importance the use/availability of in-
formal childcare has to support working mothers and the, at least partially, given this
importance, it explains the preference British mothers have for informal kinds of child-
care. Interestingly and relevantly, informal childcare use/availability also appears as a
key incentive to make British mothers demand formal kinds of childcare, particularly the
married ones*® (by 1.5%), in a complementary - and this relationship between formal and

informal childcare use in the UK is one of the most important contributions of this thesis.

The results show that, for married mothers, formal and informal childcare are complemen-
tary, what means married mothers somehow conciliate formal and informal childcare and,
given the assumption that the use/availability of informal childcare is exogenous, that
the use of formal childcare depends on the use/availability of informal one. This is an
important finding which goes in accordance to the literature which shows British mothers’
high preference for informal childcare and helps explain, what has been also exposed by

the literature, the ineffectiveness of UK’s formal childcare policies*’

Thus, marital status seems very relevant to understand how childcare choices are made
by British mothers. This status is key for the way they use formal and informal childcare

and, therefore, comprehend how childcare policies must be designed in the country’s

48Tt can be interpreted from the perspective that single mothers potentially receive a large number of

different benefits. So marginal benefits of demanding formal childcare and getting a job could be lower from
the marginal benefit of receiving various benefits as a lone parent.

491t is reinforced also by the results found for the presence of a youngest child aged 3 or 4 in the household,

who were the target of the free childcare reform in England, and which diminishes mother’s probability of
supplying labour.
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context. Married mothers use formal and informal childcare concomitantly and, this way,
the availability of informal childcare is decisive for married mothers’ choice for formal

childcare.

Interesting findings were also obtained for mothers’ predicted earnings. This variable
presented negative effect on mothers’ probability of supplying labour, what also goes
against the expected: higher earnings mothers have more incentives to supply labour, since
they have higher opportunity cost for not participating in the job market. It suggests,
in the opposite direction, that higher earnings mothers have preference for working less
and equally and potentially spend more time with their children (or with leisure). This
result also supports the fact British mothers present high preference for informal kinds
of childcare, which are chosen in detriment of formal childcare always the first option is
available. Higher income mothers may have more economic conditions to provide informal

childcare to their children and then supply less labour than the least educated ones.

These unexpected results (for mothers’ predicted earnings and the fact the mother is
single) are possibly explained by the control for informal childcare use/availability, which
changes the direction of mother’s predicted earnings and marital status effects on their

labour supply™.

Other control variables present interesting effects, particularly the presence of other chil-
dren and adults in the household - which diminish the probability of British mother’s
labour supply. For both the presence of other children and adults, it can be interpreted
through the British mothers’ high preference for informal childcare perspective: in the
case of other children, the high preference for informal childcare forces British mother to
work less and take care of them; in the case of other adults, it allows British mother to
do it.

Finally, the results of the multinomial logit estimation for the full sample of mothers
reinforce the importance of the informal childcare use/availability on mothers’ labour
supply and formal childcare decision-making process. They show the use/availability of
informal childcare has positive and significant effects for all combined outcomes of British
mothers’ labour supply and formal childcare decisions, highlighting the importance of
this component for mothers’ joint decision between job market participation and formal

childcare use.

Other control variables equally present the same effect on mothers’ joint decision of labour
supply and formal childcare use, such as the fact the mother is single, which generates

negative impacts for all outcomes, whilst mothers’ age, which can be interpreted as a

S0Preliminary estimations, without informal childcare use/availability control, reinforce this idea.
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proxy for job market experience, has the opposite effect. These results go in accordance

to the expected and observed in the bivariate probit estimations.

In turn and interestingly, the results also show that elements such as mothers’ partners’
earnings, and the fact the youngest child in the household is aged 3 or 4 generate opposite

effects according to mothers’ choice between being part-time or full-time workers.

Although small in magnitude and statistically significant only for full-time worker and
formal childcare user, partner’s earnings diminishes mothers’ probability of being full
time workers regardless formal childcare arrangement, while the opposite is found for
part time labour supply. It means the higher her partner’s earnings, the higher mother’s
probability of being a part time worker and the lower her probability of being a full time
one. It makes sense since her partner’s earnings represent other source of income in the

household, diminishing her incentives to work longer hours in the job market.

Similarly, if the youngest child of the household is aged 3 or 4, the mother has more
incentives to be a full time worker and less incentives to be a part time one (although
these results are statistically significant only for part-time worker and formal childcare
user, and for full-time worker and not formal childcare user). It is worth to remember the
English free childcare reform which targeted children exactly aged 3 and 4 and, thus, this
result can be consequence of the effects of this reform on the English mothers present in the
sample, encouraging them to move from part to full time labour supply. Perhaps because

of this, formal childcare price is not statistically significant for any outcome variable.

When the multinomial logit is run through a heterogeneous analysis, separately for single
and married mothers, the use/availability of informal childcare remains presenting a pos-
itive and statistically significant effect for all mothers’ joint decision of labour supply and
formal childcare use, for both sub-groups of mothers. Therefore, the effect of informal
childcare use/availability on British mothers’ joint decision for labour supply and formal

childcare use is independent from their marital status.

At last, the majority of the other control variables, apart from mother’s educational
levels, do not present statistically significant results. An exception is the number of
children in the household which presents negative influence on all British mothers’ joint
decision of labour supply and formal childcare use - what means the presence of children
in the household discourages mothers’ labour supply, regardless whether full or part time,

concomitantly to any formal childcare arrangement.

From these analyses, importance of informal childcare use/availability on mothers’ labour
supply and formal childcare joint decision is highlighted. This is clearly observed in

the estimations, which show that informal childcare use/availability generates positive
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effects on mothers’ both job market participation and formal childcare demand. It goes

in accordance to the literature which points to the relevance of informal childcare in the

UK.

These results have shown informal childcare use/availability is an important and positive
joint determinant of British mothers’ labour supply and formal childcare demand. Other
variables, such as mothers’ predicted earnings, formal childcare price, and the number of
children and adults in the household, also importantly influence mothers’ labour supply

and childcare decision-making process in the UK.

Finally, these results go in accordance to the theoretical model proposed in Chapter 2.4.
In the Brazilian case, the chance to anticipate children’s enrolment in primary school
generates incentives for mothers to supply more labour. It happens because children’s en-
rolment anticipation in primary school, interpreted as childcare provision, makes mother’s
allocation of time more flexible through her time constraint (Equation 2.7), allowing her
to join the job market (in the case of single Brazilian mothers) or to work longer hours

(in the case of the least educated ones).

Apart from similar impact for British mothers, UK’s case is particularly interesting be-
cause it addresses the eventual combination between formal and informal childcare by the
mothers. Specifically in the case of British married mothers, results have show they concil-
iate formal and informal childcare complementary, what means the provision of informal
childcare encourages them to demand formal one. Theoretically, this is possible again
because mother’s time constraint (Equation 2.7), which one of the components, leisure,
is residual. It makes the total amount of childcare any mother demands flexible, allowing
her to reallocate her time (after any kind of childcare provision) with more labour supply

(or even more leisure)!.

Now, an important component of these interpretations is to move to a comparative analysis
between the empirical findings for Brazil and UK, their discussions and interpretations.

This is done in the next part of this thesis.

5lFor example, consider a mother who would be happy to supply 4 daily hours of labour but she cannot
because she is not able to afford 4 daily hours of childcare, but only 1. Then, at some moment, she exogenously
has access to 3 daily hours of informal childcare because her partner was allowed to work in home office during
this time. Now she is able to complement her full necessity for childcare with 1 daily hour of formal childcare
which she is able to afford. Therefore, in this case, this mother has used informal and formal childcare
complementary to supply more labour - similarly to what British mothers do according to the findings of
this thesis.
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5.4 Comparative Analysis

One of the key targets of this thesis is to make a comparative analysis between the
findings from Brazil and UK. This comparative analysis allows the better comprehension
of mothers’” behaviour regarding childcare and labour supply and, consequently, the better
design of childcare policies which aim to support working mothers. The comparative
analysis is potentially able to identify common trends and differences which can more
broadly contribute to the understandings in family studies and specially the relation
between childcare and labour supply choices within the families and, in particular, of

mothers.

More than that, the comparative analysis is made between different contexts of a devel-
oping and a developed country. It is reasonably to suspect mothers’ childcare and labour
supply choices present substantial differences between these two contexts: in the case of
a developing country, Brazil, children’s enrolment in schools and primary education re-
forms have been implemented along the increase of women’s participation in job market;
in the case of a developed one, UK, women’s participation in job market is much more
established, families seem to have more childcare options and, at this level, the presence
of alternative and informal kinds of childcare appear as an element of complexity to be

considered in the analysis.

It is possible to anticipate the empirical findings here exposed present many different and
similar trends. To explore these features are relevant to make childcare policies more
effective and narrowly focused, taking the different mothers’ socio-economic conditions

and preferences into account.

Before moving to the comparative analysis, however, to clarify some of its limitations is
important. Firstly, the simple intention of making something ”comparative” is already
a limitation in itself: the datasets are different, the definition of variables is different,
the studied periods are different, the availability of variables is different, the variables of
interest are different, the econometric methods are different and so on. Empirically, to

amplify particular findings to broader deductions is a mistake which will be avoided here.

It means that, although the research topic is the same in both cases of Brazil and UK
(mothers’ childcare and labour supply choices), the exact point of analysis is not. It leads
to other differences which must be taken into account at the moment of any comparative
analysis trial, such as datasets, periods of analyses and even definition of key variables.
Therefore, a comparative analysis can be taken straightforwardly and those particularities

must be considered to not make the research to arrive at wrong conclusions.
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As said, a clear and key limitation for the comparison of the findings regards the different
interests of Brazil’'s and UK’s cases. In Brazil’s one, the interest is a primary education
extension reform, interpreted as a free childcare provision, on mothers’ job market out-
comes; in UK’s case, in turn, the interest is on the assumed exogenous informal childcare
use/availability (which is not observed for Brazil) influence on mothers’ labour supply and
formal childcare choices. This simple but important difference is already able to expose

that any comparison has to be done very carefully, to say the least.

In the case of Brazil, the reform extended the primary education length in one year, an-
ticipating children’s enrolment from the age of 7 to 6. This reform took place gradually
in a state level between the years 2007 and 2009 and, because of this, this is the time
considered in the study of this thesis. Thus, this reform did not provide childcare actually,
but it is interpreted as childcare provision in this case. Furthermore, although primary
education enrolment is compulsory in Brazil, the imperfect compliance of the reform im-
plementation in a state level, common in developing countries, transformed the actual
children’s enrolment in school when aged 6 into an endogenous process, what was deter-
minant for the empirical, methodological choices made to evaluate its effect on Brazilian

mothers’ labour supply outcomes.

UK’s case is different: it does not evaluate a childcare neither an educational reform
specifically, but the influence of use/availability of informal childcare on British mothers’
both formal childcare and labour supply decisions. The period of analysis comprehends the
years between 2005 and 2008 since these are FACs’ waves which contain clear information
about informal childcare use/availability. Given this different intention, the empirical,
methodological choices made to analyse the British case had to be equally different from

those chosen for the Brazilian one.

Thus, another important limitation for comparison of the findings regards the different
methodologies implemented. Although a heterogeneous analysis was implemented in both
case, in the one of Brazil, the month of birth of the youngest child, aged 6, was used
as instrumental variable to deal with the endogeneity existent between child’s actual
enrolment in the first grade of primary education and mother’s labour supply decision.
For UK, differently, bivariate probit and multinomial logits were run due to verify the
effect of informal childcare use/availability on mothers’ joint decision for formal childcare

use labour supply.

Thereby, for Brazil, to interpret the results as causal effects is possible, what makes them
more robust and able to induce conclusions and policy implications. On the other hand,

in the case of UK the results must be interpreted just as correlations (and not causal
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effects), what is still interesting and able to lead to relevant conclusions, but more limited

for policy design purposes.

In sum, all that means, even in an extreme case where everything else would be ”com-
parable”, the different methodologies implemented would not permit it without risky
simplifications. However, these limitations do not prevent the identification of trends and

general aspects that, yes, can be moderately compared.

For instance and most importantly, it is very clear, in both Brazilian and British cases,
the relevance childcare has for mothers. In both cases, childcare appeared as a very
significant element for their labour supply decision, emphasizing mothers’ struggle still
existent to participate in job market and the importance childcare policies still present in

both contexts. It definitely legitimates these policies and, ultimately, this thesis.

In the case of Brazil, the anticipation of children’s enrolment in the first grade of primary
education, interpreted as childcare provision, encouraged mothers to supply more labour.
Although the results were not statistically significant for the full sample of mothers,
they were very relevant, both in significance and magnitude, for sub-groups of mothers,
specifically to the single and to the least educated ones. For these sub-groups of Brazilian
mothers, the kind of childcare provision generated by children’s enrolment anticipation in
school increased their job market participation and probability of being a full-time worker,

respectively.

For the UK, the effects found for childcare and, in particular, for informal childcare
use/availability, were equally relevant. The use/availability of informal childcare appeared
as a key determinant of British mothers’ joint decision for formal childcare use and labour
supply decision, in the full sample of mothers and also in the heterogeneous analysis.
Although the informal childcare use/availability eventually played different roles for dif-
ferent sub-groups of mothers, the size and the statistical significance of its effect stood

out in all econometric estimations.

The first conclusion of this comparative analysis, therefore, is that childcare provision re-
mains relevant in both cases of a developing and a developed country - and in both cases of
Brazil and UK, particularly. Despite the economic, social and possibly cultural differences
between these two contexts, childcare appeared as essential in both cases to support work-
ing mothers. It emphasizes the world aspect of the discussion around childcare policies
and the importance of its deep comprehension. Although childcare influenced differently

Brazilian and British mothers, this influence is evident from the empirical findings.

Consequently, another comparative conclusion is that women still struggle with the bur-

den of family obligations - again, in both contexts of a developing and a developed country.
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Although this conclusion cannot be explicitly taken from the empirical analysis, the im-
portance childcare arrangements present in both of them highlights it. Certainly, other
economic, social and cultural aspects which are not observed in the data give to this bur-
den particularities which go beyond the scope of this thesis, but it is worth emphasizing
this burden apparently persists despite the recent development of Brazil and even in a

more economic established environment such as the one of UK.

Another evidence of it is the influence the household structure also presented in both
contexts. Regardless whether in Brazil or in the UK, the presence of more children
and/or more adults in the household encouraged mothers to supply more labour. Since
the presence of more children and/or adults in the household usually means childcare
obligations can be shared among these other household members, the positive influence it
generates on mothers’ labour supply outcomes reinforces the importance those obligations
have for them at the moment of their labour supply decisions. Thus, even taking the non
observed peculiarities of each case into account, it can be understood as another evidence

of how mothers remain struggling with family liabilities, a common finding from both
Brazil and UK.

Hence, an expected trend would be the relevance of mother’s marital status for her child-
care arrangements and labour supply decisions, what is indeed equally observed in the
results found for both Brazil and UK. Importantly, mother’s marital status appears as
a key determinant for the different ways she makes choices about childcare and labour

supply, although this influence is different in each specific case.

In Brazil’s case, the primary education extension reform, which anticipated children’s
enrolment in the first grade of primary school from the age of 7 to 6, had a particular and
relevant impact specifically on single mothers, increasing their probability of supplying
labour in 12,9%. No effect was observed for married mothers though. It means that,
between Brazilian single and married mothers, the single ones are those who struggle
most of the lack of childcare and, because of this, are more responsive to the chance
to anticipate their children’s enrolment in school, interpreted as childcare provision. It
highlights the particular importance Brazilian mothers’ marital status presents for the

understanding of impact of the reform and eventual other childcare policies.

For the UK, in turn, mothers’ marital status also is very relevant to determine the chan-
nels through which childcare will influence their behaviour. While the effects of the
use/availability of informal childcare were relevant in the same way for both single and
married British mothers regardless their labour supply arrangements (part or full time),

the results have shown British married mothers use formal and informal childcare com-
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plementary (the use/availability of informal childcare increases British married mother’s
probability of using formal childcare by 1.5%)). Thus, marital status is a key element to

be considered for childcare policy designs in this country.

Therefore, this is an important common trend this comparative analysis highlights: al-
though differently because of the different objects of study, mother’s marital status is
decisive to comprehend the effects of childcare in both contexts of Brazil and UK. In
both cases, whether the mother is single or married affected substantially and particu-
larly the ways through which she responded to childcare provision and, consequently, how

it affected her labour supply decisions.

Finally, another common, important aspect observed both in Brazil and the UK was
mother’s education. As expected, regardless if in Brazil or in the UK, higher educational
levels encouraged mothers to supply more labour and/or to work longer hours, looking
like a basic policy to support working mothers and obtain all benefits from it, such as
poverty alleviation. Furthermore, in Brazil’s case, specifically, the childcare provided
by the anticipation of children’s enrolment in primary school generated particular and
positive impacts on the least educated mothers, increasing their probability of being full
time workers in 10.9%. Therefore, for Brazil, education does not play an important role
just because it encourages mothers to join the job market and work longer hours, but
also because mother’s educational level influences decisively how the primary education

reform affected these labour supply decisions.

On the other hand, relevant differences between the findings for Brazil and for the UK
were not verified in this comparative analysis. Nonetheless, the specific research question
addressed in each context is a relevant difference in itself: in Brazil’s case, the specific
research question regarded the impact of a primary education extension reform, which
findings were closely related to the most disadvantaged mothers; in turn, in the case of the
UK, the specific research question regarded the role of informal kinds of childcare, and the
findings showed basically that single and married mothers respond to its use/availability
differently. These differences at the addressed research questions are already able to
evidence how the different contexts of each country were behind this whole thesis. Despite
the general topic of investigation was the same for both Brazil and the UK, the different
specific context of each country influenced the research question for each of them, the

chosen methodology and obviously the findings and their interpretation.

Apart from all limitations a comparative analysis like this presents, it is possible to say
childcare appears as an extreme relevant component for the comprehension and support

of mothers’ labour supply, both in Brazil and in the UK. Likewise, it is possible to say
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mothers’ marital status plays a relevant (and interesting) role too, in both contexts: the
results have shown that the anticipation of children’s enrolment in primary school in-
creased Brazilian single mothers’ labour supply, whilst British married respond to the
use/availability of informal kinds of childcare demanding more formal childcare. Last
but not least, mothers’ educational level seems also relevant in both contexts, encour-
aging mothers’ job market participation and, specifically in Brazil’s case, determining

sub-groups of mothers who were more affected by the primary education reform.

All these findings lead to significant conclusions and consequent policy implications which

are exposed in the next (and last) part of this thesis.
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6 Conclusions

This thesis consisted into an effort to comprehend how mothers conciliate their childcare
and labour supply choices, under childcare interventions. This relationship, despite the
growing theoretical and empirical literature, is still scattered understood by researchers
and policy makers, and the importance of our possible contribution has encouraged the

move into that effort.

More than that, this thesis aimed to investigate that relationship separately and compar-
atively in the contexts of a developing and a developed country. The motivation behind
this attempt fell on the suspicion that different socio-economic environments interfere
and influence the effects childcare interventions may generate on mothers’ job market
outcomes, leading to the identification of particularities which can be relevant for the
better comprehension of working mothers’ behaviour and childcare policies. Thus, given
their importance regarding women'’s job market participation and childcare strategies, two
countries were selected as study cases: Brazil, as an example of a developing country, and

the UK, as an example of a developed one.

This thesis is deeply interest in debating current, real life questions. Because of this, given
the amount of childcare reforms in these countries and responsiveness of their mothers’
labour force, we chose Brazil and UK as study cases to be approached in the empirical
chapters. The findings and empirical results of this research lead to relevant understand-
ings and policy implications. To explore these findings and results can contribute to the

improvement of the actions which aim to support working families, particularly women.

The main gap present in mothers’ childcare and labour supply literature still regards the
endogeneity existent between these variables: the reverse causality between them is a key
obstacle to be overcome when any childcare intervention is evaluated. This challenge per-
manently followed this thesis, being addressed through the adoption of different empirical

strategies.

In the case of Brazil, a reform implemented in the primary education system extended
primary education system length in one year, anticipating children’s enrolment in the first
grade from the age of 7 to 6. Thus, this reform was interpreted as provision of childcare
to mothers whose youngest child was aged 6 at the moment of the reform implementation
in a state level. However, although children’s enrolment in primary school is compulsory
in Brazil, the imperfect compliance of the reform implementation transformed the actual
children’s enrolment into an endogenous process, requiring the use of an instrumental

variable to deal with it and capture the causal effect of children’s anticipated enrolment
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in school on their mothers’ job market outcomes. Through the use of child’s month of
birth as instrument, the results have shown that anticipating children’s enrolment in the
first grade of primary education from the age of 7 to 6 generates positive impacts on single

and least educated Brazilian mothers’ labour supply.

In turn, in the case of the UK, the interest was on the facts that, according the present
literature, the current childcare policies have been ineffective to support working mothers
and that British families are among those with highest preference for informal kinds of
childcare within developed countries. Therefore, this thesis also aimed to verify the role
played by the informal childcare use/availability on UK’s mothers joint decision for formal
childcare use and labour supply. To deal with mothers’ joint decision for formal childcare
and labour supply, a bivariate probit and a multinomial logit estimations were run due
to better understand how British mothers conciliate formal and informal childcare with
their labour supply decisions. As expected, the results have shown informal childcare
use/availability supports mothers’ labour supply in this country and that, interestingly,

married mothers conciliate informal and formal childcare complementary.

Besides, the comparative analysis equally highlighted important trends which were com-
monly observed in both contexts. Initially, it has been clear childcare plays an important
role to support working mothers, both in Brazil and in the UK. In both cases, childcare ar-
rangements appeared as key determinants of mothers’ labour supply choices, what, in the
other hand, emphasized women are still those who struggle most with family obligations
regardless if in a developing or a developed country. Also, the comparative analysis has
shown that, again in both cases, mother’s marital status influences decisively how they re-
spond to childcare interventions: whilst the primary education extension reform presented
significant impacts on Brazilian single mothers specifically regarding their labour supply,
in the UK, married mothers respond complementary to the use/availability of informal
childcare regarding both their formal childcare choices. Last but not least, mothers’ ed-
ucational levels also seemed relevant to encourage them to supply more labour in both

contexts.

Although the empirical part of this thesis addresses the period between the years 2005 and
2009, its results are up to date and still relevant. In the case of Brazil (which waves cover
the years between 2007 and 2009), because this is the only study which investigates the
impact of the primary education extension reform on mothers’ labour supply outcomes;
and in the case of the UK (which waves cover the years between 2005 and 2008), because
this is the only study which looks for the effects of informal childcare use/availability on

mothers’ joint decision for formal childcare and labour supply.
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All these findings are able to propose an agenda of policy implications and a debate
around them. Without a move to practical actions potentially useful for family researchers
and policy makers, these findings would be pointless. The specific outcomes observed
in both Brazil and the UK, and also the common trends observed in the comparative
analysis, suggest other research questions and actions which shall be considered at the
moment of policy designs and implementation - in both contexts of a developing or a
developed country. In the end, research and policy implications are the ultimate goal of

any investigation which, although ambitious, never sets out to be complete.

Thus, besides targeting to summarize the main findings and empirical results, this part of
this thesis emphasizes how they can be used and what can be learnt from them. Moreover,
it targets to explore the directions this research can follow for future findings, in a field

of study which is far from being completely covered.

6.1 Policy Implications

As said, another of the key intentions of this thesis is to make policy recommendations
based on its main findings. When a comparative analysis was decided to be made between
a developing and a developed country, the intention was obviously to identify differences
and similarities between their mothers’ childcare and labour supply trends and, thus, to

guide improvements of future policy formulations.

These policy implications target both family researchers and policy makers. Family re-
searchers in the sense they eventually provide a basket of hypotheses which can verified
and tested to polish policies which have been already implemented and/or that will be
possibly implemented in the future; policy makers because they can be practically used
to improve their policies, design better ones due to achieve their objectives, in particular

to support mothers’ labour supply through childcare provision.

Firstly from Brazil’s findings, an implication is that the primary education extension must
be interpreted as a very specific kind of childcare, which must be considered apart from
the more traditional ones. Besides, it must interpreted under the context of the policy
implementation, identifying its imperfect compliances and their eventual interferences on
its outcomes. The proper comprehension of this full picture rises as essential for the
design of policies. In this case specifically, for policies relating children’s education and

their mothers’ job market outcomes.

These findings have important involvements regarding education extension (and child-

care) and mothers’ labour supply for Brazil’s case, but which hopefully can contribute for
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its better understanding in the context of developing countries in general. This consid-
eration comes primordially from the format through which the policy here analysed was
implemented, under imperfect compliance, which is a common trend in many parts of the

developing world.

The methodological concerns to evaluate this kind of policies arise from the difficulty
in defining clearly their treatment and control groups. In Brazil’s case specifically, the
definition of the treatment group would be easier, given it is possible to identify in the
sample those children enrolled in the first grade of the primary education under the new
system. For the control group, however, this definition would be much more complex,
because, for those children who were not in school, it is not possible to define if they
were eligible for the new system or not. Finally, some children who were eligible for
the new primary education system could have their enrolment postponed (instead of
anticipated) because of non-observed characteristics, while others, who were not eligible
for the new system, could have their enrolment anticipated also because of non-observed
reasons. According to Stock and Watson (2003), besides being a problem of failure of the
treatment protocol (the policy is not perfectly implemented by the policy makers), there is
also a problem of treatment vs. eligibility effects, because those children who were eligible
to receive the treatment were not necessarily treated, and those who were treated, because
of non-observed characteristics which were probably correlated to mothers’ labour supply
outcomes, were somehow self-selected. This fact influenced decisively the actual effects of

the policy, at least regarding mothers’ job market outcomes.

Therefore, this seems to be an important implication from those findings: in places where
the compliance of policies is not perfect, or the policy maker is not able to enforce it com-
pletely, just its implementation may not be sufficient to affect the targeted population.
More than implementing the policy, it is also necessary to comprehend which character-
istics of the targeted population self-select it to indeed receive the treatment. The most
educated, most labour suppliers and those with less children mothers, maybe the sub-
groups who needed this policy least, were those who had more access to schools and to
the new primary education system even regardless its implementation. It seems extremely
important for policy design purposes to understand properly how their its implementation

format can indeed achieve the targeted population.

If perfectly implemented, the estimations found that the policy would have positive effects
regarding the labour supply of the single and least educated mothers. These seem to be
the sub-groups of mother who struggle most with the lack of formal childcare in Brazil,

and then they are who should receive special attention of the policy makers. This is
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reinforced by the fact that, ironically, these are some of the mothers who presented more
access constraints to schools which offered the new primary education system. Regarding
its effect on mothers’ labour supply, the policy analysed seems to be really affecting the

wrong sub-groups of the population.

On the other hand, it is also important to reinforce again that schools in Brazil are in
their greatest majority part time. The consequence is that their extension in one year
could have created a kind of perverse incentive for the mothers, creating more difficulties
than incentives for them to supply labour (Joesch and Hiedemann, 2002). As well as
the policy implementation format, this fact may also explain its non-significant effects
observed for some sub-groups of mothers. Besides, the results found here are different of
those found by the literature which evaluated more traditional kinds of formal childcare,
such as Costa and Kassouf (2011). It suggests primary education and formal childcare
must be comprehend separately, with their specific peculiarities regarding their effects on

the mothers’ job market outcomes.

In general, it is possible to say that the way the analysed policy was implemented interfered
on its results, both on the enrolment of children in schools and on its consequent impact on
mothers’ job market outcomes. In practice, the implementation format made the policy
affect most those mothers who probably did not need it, because their children would self-
select and enrol schools even without the policy. Only in case of perfect implementation,

the least educated and single mothers would be benefited by it.

Finally, the primary education extension seems to have a limited impact on mothers’ job
market outcomes when they are not economically empowered enough to properly partic-
ipate in job markets. Characteristics such as educational levels and household structures
still play a key role on mothers’ labour supply decisions in Brazil. Furthermore, the part
time characteristic of its primary schools and the irregular distribution of students along
the grades according to their respective ages, added to the imperfect compliance of the
studied reform, all that limits the effects of any educational policy which eventually aims
to interfere also on children’s families, like this one on their mothers’ job market outcomes.
Given this scenario, the provision of childcare or extended primary education, at least in
a developing country like Brazil, still seems to be a hasty step regarding their effects on

mothers’ labour supply decisions.

In turn, the British case aimed to contribute for the better comprehension of mothers’
labour supply and formal childcare joint decision, dealing with the reverse causality be-
tween them. Besides, it aimed to contribute also for the better comprehension of the role

played by informal childcare in that joint decision. Regarding particularly this last issue,
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UK appeared as an interesting case to be studied, since this country’s mothers are those
with highest preference for informal kinds of childcare (OECD, 2016).

The suggested theoretical background proposed that mothers’ formal childcare and labour
supply joint decision is influenced by the exogenous provision of informal childcare, with
consequences for the econometric strategies. This hypothesis, however, can be considered
too strong, since the exogeneity of the informal childcare use/provision can be challenged
and, therefore, addressed differently both theoretically and empirically. Besides, it allowed
the use of childcare also by non-working mothers, given that childcare is also part of child’s

quality production function.

Using data from UK’s Family and Children Study, two different econometric strategies
were presented: a bivariate probit and a multinomial logit models. These strategies
target to at least partially work with the joint-decision present on mothers’ labour supply
and childcare choices, and the obtained results definitely reinforced the importance of
informal childcare use/availability for British mothers. Firstly when informal childcare
is used/available, mothers work more - which means it generates positive effects on their
labour supply. Furthermore, informal childcare use/availability similarly influences the

use of formal childcare by mothers, particularly the married ones.

This finding goes in accordance to the literature which highlights the importance of infor-
mal childcare in the UK and should be strictly considered by family researchers and policy
makers interested in childcare policies and working mothers’ support in the context of this
country. This is a relevant policy implication: in the UK, to make childcare initiatives ef-
fective regarding mothers’ labour supply, informal childcare use, availability and families’
preferences must be taken into account. Otherwise, those initiatives may not be enough
to guarantee support to working mothers and encourage them to supply longer hours of

labour - a constant which has been observed in the current British childcare policies.

It contributes to clarify the actual role played by informal childcare in UK’s childcare
market. To comprehend how mothers concomitantly use formal and informal childcare,
and how this use influences their job market participation, allows to better understand
the trends observed in the British formal childcare along the last years. Besides, the find-
ings also provide insights about the apparent ineffectiveness of the most recent childcare
reforms implemented in the country. Since informal childcare is so commonly preferred
by British mothers - and, according to the findings, also so important for their formal
childcare and labour supply joint decisions - to understand its role is essential to make

formal childcare policies more effective in the future.

From the comparative analysis, also relevant policy implications can be taken. Firstly
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and most importantly, childcare arrangement remains as e key intervention to support
working mothers in both contexts of Brazil and the UK. Despite the imperfect compli-
ance observed in the primary education reform in the Brazilian case and ineffectiveness
of formal childcare policies described in the literature in the British one, the results of
this thesis reinforce childcare shall be kept as an strategic and relevant policy to be con-
sidered to support working mothers regardless whether in a context of a developing or a
developed country. In both contexts, women still seem to struggle with childcare obliga-
tions and, apart from the peculiarities of each case which certainly may be considered for
policy designs, childcare interventions must remain in the policy agenda as an important

instrument to support working mothers.

Although childcare policies appeared to be extremely relevant in both Brazil and UK,
some differences regarding design must be emphasized: in Brazil’s case, mothers seem to
still struggle with the lack of childcare, particularly the single and least educated ones,
and then the focus of future policies must be on the expansion of the childcare provision;
on the other hand, in the UK, the focus should not be so much on the expansion of the
childcare provision, but on the improvement of its quality, to generate incentives for the
British mothers to switch informal for formal childcare - particularly the married ones,

who use them complementary.

Thus, another policy implication from the findings of this thesis regards mother’s marital
status. In both cases of Brazil and the UK, the results have shown mothers respond
differently to childcare interventions depending whether they are single or married. In
the Brazilian case, the anticipation of children’s enrolment in primary school generated
positive effects regarding labour supply particularly on the single mothers, increasing
substantially their probability of joining the job market; in the British one, in turn, the
results have shown married mothers conciliate formal and informal childcare arrangements
complementary. It means that, for policy purposes, mother’s marital status must be take
into account at the moment the policy is designed due to guarantee its target will be

achieved.

Finally, again in both Brazilian and British cases, education remains as a key policy to
be considered due to support working mothers. As expected, in both cases, the higher
mother’s educational level, the higher her chances to participate in job market and to
work longer hours. It means that, regardless childcare provision, education keeps being a
policy to be constantly considered for women’s economic empowerment. This is partic-
ularly important in the case of Brazil, where the educational system is still in coverage

expansion and where children’s primary education anticipation presented particular pos-
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itive influence on the least educated mothers’ labour supply incentives, increasing their

probability of becoming full time workers.

Basically, the policy implications can be summarized as follows:

a)

b)

Childcare remains as a key policy to be considered in both contexts of a developing

and a developed country to support working mothers;

Childcare policies and primary education reforms interpreted as childcare provision
must be considered differently regarding their influence on mothers’ labour supply,

since their effects can present particularities;

In developing countries like Brazil, the imperfect compliance of reform implementations
must be taken into account, since it can generate particular and different effects from

those which were initially targeted;

In the case of UK, families’ preference for informal kinds of childcare and informal
childcare actual use/availability must be considered for the design of childcare policies
targeting mothers’ labour supply, since they can make these policies less effective than

initially expected;

In developing countries like Brazil, women seem to still struggle with the lack of child-
care and then the policies should still consider the expansion of childcare alternatives
for working mothers; in developed countries like the UK, given the preference families
have for informal kinds of childcare, policies should consider more the quality of the
childcare services which have been supplied to the working mothers and governments
could subsidise formal childcare more generously, since formal childcare price appears

as a relevant reason for the non-use of formal childcare in this context;

In both contexts of a developing and a developed country, family researchers and policy
makers shall consider mother’s marital status at the moment of childcare policies design

and implementation, since single and married mothers respond differently to them;

Regardless whether in a developing or a developed country, educational policies for
women keep being key to encourage mothers’ labour supply, apart from the fact
mother’s educational level can interfere on how she responds to childcare interventions
(such as in Brazil’s case, where only the least educated mothers responded positively to
the anticipation of their children’s enrolment in primary school regarding their labour

supply outcomes).

From the findings of this thesis, these policy implications suggest directions and paths

which can be followed due to enrich and improve childcare interventions which aim to
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support working mothers. They are contributions to the debate of both researchers and
policy makers who target to better understand the relationship between mothers’ childcare
and labour supply decisions, in contexts of a developing and a developed country and, in

particular, in Brazil’s and the UK’s ones.

6.2 Final Remarks

This thesis finishes reinforcing its intention to contribute to the better comprehension
of the relationship between mothers’ childcare arrangements and labour supply choices.
It has shown that, despite remaining sparsely understood topic by policy makers and
researchers, both theoretically and empirically, it is an important issue to be addressed

by family, gender, labour and policy evaluation fields from all social sciences.

Empirically, the main challenge is the endogenous mechanism observed in the joint-
decision between childcare and labour supply choices: the reverse causality between them
is a key obstacle to be overcome when any childcare policy is evaluated. Although the
relevance of childcare use/availability to encourage working mothers is quite straightfor-
ward, to measure the effect of one on another requires sophisticate and mindful techniques
which makes the evaluation of these interventions a defiant procedure. To deal with it is

another of the intentions of this thesis.

Besides, this thesis equally aims to make a comparative analysis of mothers’ childcare and
labour supply decisions from different socio-economic contexts, assuming these contexts
can influence how working mothers may respond to childcare interventions. For that,
Brazil and the UK are selected as study cases representing developing and developed
countries respectively, given their relevance in the childcare policy implementation agenda

and interesting particularities, observed in the last years.

For Brazil, the effects of a primary extension on mothers’ job market outcomes were
verified. This primary education extension consisted into an anticipation of children’s
compulsory school enrolment, supposedly generating positive effects on mothers’ labour
supply. To deal with the endogeneity, the youngest child’s month of birth was used as
an instrumental variable - a common strategy adopted by the literature when this kind
of policy is being evaluated. The results showed that the Brazil’s primary education
extension generated positive effects on mothers’ labour supply, particularly on the single

and least educated ones.

An important element regarded the imperfect compliance of Brazil’s reform implementa-

tion. It highlighted this issue for the evaluation of policies in developing countries - where

121



this situation is more commonly observed. The imperfect compliance of Brazil’s primary
education reform was decisive for the choice of the methodological approach, generating
important implications for the interpretation of the results and the general conclusions

from them.

Similarly, the joint-decision problem in the determinants of formal childcare use and moth-
ers’ labour supply for the UK’ case was approached. The study became more complex
under the inclusion of the informal childcare element, which is commonly preferred by
British mothers. For that, a bivariate probit estimation deals with mothers’ joint decision
for formal childcare and labour supply. Besides, a multinomial logit estimation is run to
explore mothers’ preferences for full or part-time labour supply. The findings reinforced
the importance of informal childcare on British mothers’ labour supply and formal child-
care choices for both married mothers. UK’s case is particularly important because of the
massive reforms this country has recently implemented to shift mothers into job market

which the literature, however, has been quite sceptical about their actual effectiveness.

The comparative analysis between these two study cases highlighted relevant common
trends observed in both contexts of a developing and a developed country: the impor-
tance childcare interventions have to support working mothers (what suggests the family
obligations burden which still mainly fall on women in both contexts), the fact that single
and married mothers respond differently to childcare interventions and the relevance of
mothers’ educational level to encourage them to supply more labour. Independently from
the peculiarities observed in Brazil and in the UK, this thesis is able to point to general
trends which are useful for the broader understanding of childcare interventions effects on

working mothers.

In turn, the findings and general trends allow the presentation of implications to be ad-
dressed at the moment of childcare policy implementation and evaluation. These impli-
cations regard the peculiarities of each context (primary education reform and imperfect
policy implementation in Brazil, and informal childcare relevance in the UK), the impor-
tance of taking mothers’ marital status into account and the reinforcement of mothers’
education significance. All of this represent contributions to a field of study which is

constantly in debate and which relevance has been evidenced across the whole thesis.

It is worth mentioning, however, this study is also limited in many aspects. Firstly,
although it aspires to cover contexts of developing and developed countries, it is definitely
narrowed to Brazil and the UK and to very specific childcare interventions (anticipation of
children’s enrolment in primary school in Brazil and informal childcare use/availability in

the UK). These countries are taken just as study cases and any extrapolations from them
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shall be done carefully. Furthermore, the different econometric strategies implemented
in each case’s different datasets, to address different research questions, equally imposes
limitations for any comparative analysis. Thus, general conclusions, although existent and
definitely interesting and relevant, must always be comprehended having these limitations
in mind.

Thereby, this thesis does not end (and never intended to) close that debate. On the
contrary, it actually opens new directions of research which shall be followed in the fu-
ture by researchers and policy makers due to better understand and to polish childcare
interventions which aim to support working mothers. It reinforces the challenges existent
behind the comprehension of childcare and mothers’ labour supply decisions and also the

importance of this research topic.

In Brazil, a research question which remains open regards the imperfect compliance of
policy implementations. This thesis has shown the imperfect compliance of the primary
education reform implementation affected decisively how it influenced mothers’ job market
outcomes. Since imperfect compliance is a common characteristic of policy implementa-
tions in developing countries in general, the consequences of this are a field of research to

be further addressed by policy evaluators.

In UK’s case, in turn, the importance of informal childcare use/availability for mothers’
formal childcare and labour supply joint decision has been definitely highlighted by this
thesis, but the mechanisms behind this phenomenon remains unclear. Issues such as the
definition of informal childcare, British mothers’ preference for it and the address of formal
childcare quality and cost influence on their decisions are questions this thesis arises for
future researches. Theories and particularly empirical studies are still necessary to improve

this comprehension, under all challenges informal childcare observation imposes.

Another research issue this thesis opens to be further explored comes from the relevance
mothers’ marital status presented for their responsiveness to the childcare interventions
analysed in both Brazil and the UK. The increasing number of single mothers (and fathers)
in the modern times, and also the emergence of new kinds of family arrangements (includ-
ing gay and non-monogamous marriages), will generate new questions and challenges for
childcare researchers and policy makers. The so important role played by mothers’” mari-
tal status in this study suggests family arrangements can be more complex and dynamic

than the presently considered by the literature.

Finally, another aspect of this research field which remains opened regards males’ role
within the household, childcare and labour supply decisions. Fatherhood has been quite

ignored by the literature and mothers’ behaviour frequently is studied as conditioned
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reflex of an unchanged fathers’ one - such as done even in this thesis, which followed
the male-oriented model, where men’s behaviour is exogenous and inelastic to female’s
one. This assumption is definitely too strong, and the comprehension of men’s actions,
preferences and choices in a much more complex environment family is in modern times

certainly deserves more attention of researchers and policy makers.

In other words, this thesis consisted into a project which has just been started. Perhaps
more than answers, it provided questions and suggested new, multi directions which can
be followed to progress family studies. The issue of mothers’ childcare and labour supply
decision process, and family issues in general, are still a field to be much further explored.
The contributions of this thesis illuminated some of the answers but certainly shed light

on many other questions.
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