
Lebihan, Laetitia; Haeck, Catherine; Merrigan, Philip

Working Paper

Universal childcare and long-term effects on child well-
being: Evidence from Canada

Research Group on Human Capital - Working Paper Series, No. 15-02

Provided in Cooperation with:
University of Quebec in Montreal, School of Management Sciences (ESG UQAM), Research Group
on Human Capital (GRCH)

Suggested Citation: Lebihan, Laetitia; Haeck, Catherine; Merrigan, Philip (2017) : Universal childcare
and long-term effects on child well-being: Evidence from Canada, Research Group on Human
Capital - Working Paper Series, No. 15-02, Université du Québec à Montréal, École des sciences de la
gestion (ESG UQAM), Groupe de recherche sur le capital humain (GRCH), Montréal

This Version is available at:
https://hdl.handle.net/10419/209560

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/209560
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 
 

Research Group on Human Capital 
Working Paper Series 
 
 
 
 
 

Universal childcare and long-term effects on child well-being: 
Evidence from Canada 

 
 
 

Working Paper No. 15-02 
 
 
 

Catherine Haeck, Laëtitia Lebihan, and Philip Merrigan 
 
 
 
 
 
 
 
 
 
 
 

November 2017 (revised version) 
 

Forthcoming, Journal of Human Capital 
 

 
 
 
 
 
 
 

http://grch.esg.uqam.ca/working-papers-series/?lang=en	



Universal childcare and long-term e�ects on child

well-being : Evidence from Canada

Catherine Haeck ∗ Laetitia Lebihan ∗ Philip Merrigan ∗ †

We evaluate the long-term e�ects of the Canadian province of Quebec $5 per day uni-

versal childcare policy on child and youth well-being (health, behavior, motor and social

development). Treated children are followed for more than 19 years. Estimates based on a

nonexperimental evaluation framework show that the negative e�ects on preschoolers docu-

mented in previous studies persist over time for most outcomes. Once children enter school,

only the impact on emotional disorder and anxiety persists, but the magnitude is smaller

than for preschool children. For teens, aged 12 to 19 years old, our estimates do not suggest

that the e�ects persist.
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1 Introduction

To meet the increased demand for childcare and promote children's development, po-

licymakers in several countries have implemented subsidized childcare programs. Evidence

showing that early childhood interventions have higher economic returns than interventions

later in life (Heckman 2006) supports this type of family oriented policy. However, much of

this evidence relates to targeted early childhood interventions 1 and may not be generalizable

to universal childcare policies. In fact, recent studies on the e�ect of universal childcare on

children's outcomes �nd mixed results. 2

One of the better known universal childcare programs in North America is from the

Canadian province of Quebec. This program was initiated in 1997 and was highly subsidized.

Childcare spaces were provided at a single low-fee of $5 per child per day ($7 as of 2004),

approximately 25 percent of the full cost of care. The reform was phased in by age group,

starting with 4-year-olds in 1997 and ending with 0�1-year-olds in 2000. Although the Quebec

government intended to provide regulated and subsidized childcare spaces for all children too

young for publicly provided kindergarten, the number of spaces in 2000 remained constrained.

Over time, the constraint was eventually lifted and, by 2006, the number of spaces in the

network stabilized (Haeck et al. 2015).

The policy had two major objectives : (1) increase mothers' participation in the labor

market, and (2) enhance child development and equality of opportunities. A number of

studies showed that the �rst objective was met (Lefebvre and Merrigan 2008 ; Baker et al.

2008 ; Kottelenberg and Lehrer 2013 ; Haeck et al. 2015). Together, these studies showed

a large and lasting positive e�ect of the reform on maternal labor supply and childcare

1. For example, the Perry Preschool Program and the Abecedarian Project. See also
Almond and Currie (2011) for a review.

2. For example, Baker et al. (2008), Haeck et al. (2015) and Kottelenberg et al. (2013)
report negative impacts on child development and behavioral outcomes. Datta Gupta and
Simonsen (2010) �nd that preschool had little e�ect on future noncognitive outcomes but
enrollment in family daycare has negative e�ects for boys with a mother with a low level
of education. Havnes and Mogstad (2011) and Felfe et al. (2015) report positive impacts on
children's long-run outcomes as teenagers and adults.
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utilization. In contrast, studies on the e�ect of the reform on child development seriously

questioned the alleged bene�t of the policy for children. In a seminal paper Baker et al.

(2008) � henceforth BGM 3 � showed that the reform had negative e�ects on children's

health, behavior and motor-social skills before age 5. They also found negative e�ects of the

policy on measures of parental e�ectiveness and family functioning. However, these results

were obtained with only a few post-policy years re�ecting the early years of the program.

Because of this, longer-term impacts of the policy are not addressed by the paper.

We extend their research on universal childcare in two ways. First, we estimate the impact

of the Quebec childcare reform on eligible children beyond the preschool period. Analyzing

the impact of the policy on youth aged 5 to 19 years old eligible for low-fee childcare since

birth allows us to study the long-term e�ects of the policy on children who were highly

exposed to the reform. Negative impacts documented by BGM on health, cognitive and

behavioral development in the preschool years may have persisted once children entered

school. Or, they may not have persisted in the long run. For example, it is possible that

exposure to childcare early on reinforced the development of the immune system 4 such that

the negative health e�ects documented in BGM may have turned positive during the school

years. 5 Documenting the long-term e�ects of universal childcare on eligible children is crucial

to our understanding of the overall impact of such programs, yet few studies do so using a

quasi-experimental design. 6 Datta Gupta and Simonsen (2010, 2016) are an exception. These

3. BGM has been cited over 600 times.
4. See for example the hygiene hypothesis that states that a lack of early childhood expo-

sure to infectious diseases may weaken the natural development of the immune system (e.g.
Strachan 2000).

5. A large literature documents the increased risk of infections in large daycare settings for
children aged 0�3 years old. This �nding is generally attributed to increased germ exposition
in a group setting and the immaturity of the immune system at this age. These e�ects appear
to be short-lived, however, and may even be reversed once children start formal schooling
around ages 5 to 6 (Côté et al. 2010 ; Raynault et al. 2011.)

6. In a working paper, Baker, Gruber, and Milligan (2015) investigate the long-term e�ects
of the Quebec policy on older children. Using the same strategy as in 2008, they show that
the non-cognitive de�cits persist to school ages. We expand this strategy by suggesting that
children are exposed to the program di�erently and assume a dose-response relationship. We
also consider other policies that may a�ect the treated cohorts. We return to the di�erences
with this paper later in the empirical section.
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authors �nd that preschool had little e�ect on noncognitive outcomes, as well as mathematics,

at age 7, but that it improved student's test scores in Danish.

Second, we estimate the impact of the reform over a longer observation period than

BGM � with six years of additional data. In practice BGM captured the short-term e�ects

of the reform up to 2003. At the time of their study few treated 4-year-olds were eligible for

low-fee childcare since birth. Because the number of spaces increased rapidly until 2006, the

estimated short-term impacts in BGM may re�ect not only the impact of childcare per se but

also that of the overall adjustment to a new social norm and the rapid deployment of a large-

scale childcare network. As the network stabilizes, the e�ects could be di�erent. Kottelenberg

and Lehrer (2013) and Baker, Gruber and Milligan (2015) extended the observation period

to 2006 but estimated the average e�ect of the reform on all treated children irrespective of

the treatment period. Our empirical strategy allows us to measure whether the e�ects found

in previous research are transitional or persist over time.

We use two Statistics Canada data sets for policy estimation : the National Longitudinal

Survey of Children and Youth (NLSCY) (8 biennial waves : 1994 to 2009) and the Cana-

dian Community Health Survey (CCHS) (2001 to 2014). Children surveyed in these data

constitute a representative sample of the population of Canadian children and youths. A

nonexperimental evaluation framework based on multiple pre- and post-treatment periods

is used to estimate the policy e�ects. E�ectively, we compare Quebec children before and

after the reform to comparable children in the Rest of Canada (RofC). Our empirical stra-

tegy allows us to di�erentiate the intensity of treatment for each cohort, given the gradual

implementation of the policy.

Our estimates suggest that, overall, the reform had negative e�ects on preschool children's

health, motor-social development and behavior. However, for some outcomes, our estimates

by wave suggest that the e�ects decrease over time and eventually become statistically in-

signi�cant by 2008. The negative e�ects of the reform on the well-being of preschoolers are

mainly driven by children of highly educated mothers who were the �rst to react to the policy
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by increasing their labor supply. Also, for older children aged 5 to 9 years old, we �nd strong

evidence of a persistent adverse e�ect only for emotional disorder and anxiety. Finally, for

youths aged 12 to 14 and 15 to 19, we cannot �nd robust evidence that the Quebec childcare

policy produced lasting negative e�ects on health and behavior.

This paper is structured as follows. Section 2 describes Quebec's family policy. The data

set used is presented in Section 3. Section 4 describes the methodology. Empirical results are

presented in Section 5. Section 6 concludes the paper.

2 Daycare reform in Quebec 7

In the late 1990s, the government of Quebec initiated the gradual implementation of

a low-fee childcare network for children under 5 years of age. The low-fee childcare spaces

could be purchased at a single price : $5 per day per child. On September 1, 1997, only the

4-year-olds were eligible for low-fee spaces. On September 1, 1998, the 3-year-olds became

eligible for subsidized childcare. They were followed by the 2-year-olds on September 1,

1999. Finally, on September 1, 2000, all children aged less than 59 months � not entitled

to kindergarten because their �fth birthday occurs after September 30 � became eligible for

subsidized childcare. While all children �ve or less, not in publicly provided kindergarten,

were eligible, the number of available spaces at the time still did not meet the demand.

Between 2000 and 2012, the number of low-fee spaces increased from 85,000 to 217,000 spaces

and thereby released the capacity constraint. In 2004, the price of low-fee childcare increased

from $5 to $7 per day per child. Overall the total number of regulated spaces in Quebec more

than tripled between 1996 and 2013 from 78,864 to 258,366 regulated spaces, and the total

government subsidy reached 2.3 billion dollars for �scal year 2012-2013 (Conseil du Trésor

-Quebec, Budget 2012-2013). In contrast, the number of subsidized childcare spaces in the

other Canadian provinces was relatively small compared with the Province of Quebec and

7. For a more precise description of the reform up until 2008 see Haeck et al. (2015).
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changed little between 1997 and 2009 (Haeck et al. 2015). This reform drastically changed

the way in which preschool children were cared for in Quebec, while no comparable changes

were observed elsewhere in Canada. Figure 1 (evidence for this claim) presents a time series

of the mean hours (conditional and nonconditional on the use of childcare) per week that

children aged 1 to 4 years old spent in their primary care arrangement in Quebec and the

RofC. Haeck et al. (2015) show not only that a much larger percentage of infants and toddlers

started to attend daycare in Quebec following the reform, but that the intensity of care for

those attending daycare also increased. In contrast, no signi�cant changes in the hours of

care has occurred in the RofC.

The daycare reform pursued two objectives : (1) increasing mothers' labor force partici-

pation, while balancing the needs of the workplace and in the households ; and (2) enhancing

child development and equality of opportunities. The �rst objective has been studied exten-

sively in the literature. Lefebvre and Merrigan (2008), BGM, Kottelenberg et al. (2013), and

Haeck et al. (2015) together show large and lasting positive e�ects on maternal labor supply

and childcare utilization. Results on child development are less conclusive. The impact on

children likely depends on the quality of care provided, the intensity of care, the age of the

child in care and family background. The network mainly consisted and still consists of two

modes of care : center-based and home-based. Both are regulated by the government and

must follow standards with regards to the number of children to educator ratio and an edu-

cational program. Center-based facilities additionally also must employ a certain number of

quali�ed employees. Even so, two major studies evaluating the quality in the early years of

the program (ISQ 2004 ; Japel et al. 2005) found that the average quality was at best satis-

factory and in many cases low or not acceptable, particularly for children in lower-income

families.

Along with low-fee childcare, the reform implemented changes for school-age children as

well. First, full-day kindergarten replaced half-day kindergarten for 5-year-olds in school as

of September 1998. Second, before- and after-school daycare were now also o�ered to children
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aged 5 to 12 on school premises � also at the low-fee of $5 per day per child and $7 as of 2004.

As mentioned earlier, our empirical strategy controls for changes impacting older children.

3 Data

To estimate the long-term impacts of the reform on children, we use two data sets : (1)

the National Longitudinal Survey of Children and Youth (NLSCY), and (2) the Canadian

Community Health Survey (CCHS). The NLSCY is a long-term biennial survey designed

to measure the well-being of Canadian children. The survey started in 1994�1995 (wave 1)

and ended in 2008�2009 (wave 8). This implies that we observe young children in Canada

4 years prior to the implementation of the reform and for more than 10 years after its

implementation. In the NLSCY, we observe children aged 0 to 9 throughout the 1994-2008

period. We begin our investigation by replicating earlier results on preschoolers but over

a longer observation period, as the program matures. In particular, we test whether the

adverse e�ects of the program persist after 2006, when the number of spaces in the network

stabilized and e�orts in quali�cation and to improve educators' salaries were undertaken

by the government (Lefebvre et Merrigan, 2008 ; Haeck et al., 2015). We then determine

whether the e�ects on preschoolers persist when the policy is no longer contemporaneously

e�ective, that is when children are in school (ages 5-9). Table A.1 shows the number of years

of eligibility to low-fee childcare for children observed in the NLSCY. It also shows that some

age groups are not observed in certain waves. For example, children aged 8 and 9 years old

are not observed in 2004 (wave 6). As a result, given the structure of NLSCY, school-age

children are split into two groups : the 5�7-year-olds and the 8�9-year-olds. In order to avoid

overlapping of treated and untreated children in the same wave, we exclude wave 3 data for

children 0 to 7 years old. 8 This approach is also supported by the fact that the number of

regulated childcare spaces did not change in the early years of the reform (before 1999). At

that time, existing spaces were converted to low-fee spaces (see Figure A.1 in Haeck et al.

8. BGM also exclude wave 3 data in their analysis on preschoolers.
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2015). Nonetheless, we assess the robustness of our results to this restriction in the empirical

section.

Table A.1 clearly shows that the number of years of eligibility to low-fee childcare in-

creased over time. As such, children aged 0 to 4 in BGM were treated for only a few months

to 2 years (waves 4 and 5). 9 In this study, we add an additional 6 years of data and we

also observe school-age children. This allows us to estimate the e�ects on preschoolers over a

longer period. It also enables us to analyze the long-term impacts of the reform on school-age

children (aged 5 to 9 years old). In both groups, we now observe children that were eligible

to low-fee childcare since birth and were therefore highly exposed to the reform (up to 5

years of treatment).

The CCHS is a cross-sectional survey that collects information on the health status,

health care utilization and health determinants of the Canadian population aged 12 or more

(Statistics Canada 2006). The survey started in 2001, with biennial samples for 2001, 2003

and 2005 and yearly samples since 2007. We use all available surveys, until 2014 and select

a sample of youths aged 12 to 19. We distinguish between 12�14-year-olds and 15�19-year-

olds 10 in our CCHS sample because of di�erences as to how intensely each group was exposed

to the program. Finally, in order to avoid overlapping of treated and untreated youths in the

same wave, we exclude 2009-2010 data for children aged 15-19 years old. Again, we verify

the robustness of our results to this restriction in the empirical section.

Given the policy phase-in, children of di�erent age groups were treated di�erently by

the policy over the years. Table 1 summarizes the various treatments by age group while

presenting the eligibility of children according to their age and NLSCY/CCHS wave. Thus,

we distinguish four cohorts de�ned by their eligibility status : (1) not eligible, (2) partially

9. Kottelenberg and Lehrer (2013) use waves 1 to 7 but do not study the progressive
e�ect, cycle by cycle, and focus on preschoolers only.
10. We use the Public Use Micro Data File from Statistics Canada's CCHS where observed

individuals are classi�ed by age groups (12-14 ; 15-19 ; 20-24 ; 25-29, etc.). From 2007, CCHS
data are annual. In the CCHS public �les, data from a single survey cover two years (e.g.
2013-2014). For simplicity and in particular for the �gures, we code a cycle using the �rst
year in the survey (e.g. 2013 represents 2013-2014).
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eligible, the estimated e�ects for this group are symbolized by βP , (3) fully eligible but

observed in the early survey waves, βFE, and (4) fully eligible but observed in the later

survey waves, βFL. Children never eligible to the childcare reform are in the �rst cohort.

In the NLSCY, this cohort includes children aged 0 to 7 years old in waves 1 and 2 and

children aged 8 and 9 years old in waves 1 to 4. In the CCHS, all youths observed in 2005

or before were ineligible, as well as those aged 15 to 19 years old observed in 2008 or before.

The second cohort includes children partially treated by the reform : these children were all

eligible to low-fee childcare but only for a maximum of 3 years. As mentioned earlier, waves

including children that were not treated and children that were, are excluded from our main

sample. The third cohort includes children that were treated since birth, but were still in

the early years of the program. Finally, the fourth cohort includes children that were eligible

since birth and were observed in the later years of the program. Table 1 reveals that for the

8�9�year-olds and the 15�19�year-olds we only observe children that were partially treated.

For the 5�7�year-olds and the 12�14�year-olds we observe children that were fully treated

but only in the early years of the program. Finally, as to fully treated children in the later

waves of the program, we only observe children aged 0 to 5 years old. As it will become clear

in the next sections, the timing and duration of eligibility should always be kept in mind

when interpreting the results on the e�ects of the policy.

In the NLSCY, to measure the e�ect of subsidized childcare on child health and compare

our results to BGM's, we constructed the following dummy outcome variables : (1) excellent

child health in general ; (2) child injury requiring medical attention in the past 12 months ; (3)

asthma attack in the past 12 months ; (4) never had a nose or throat infection ; and (5) never

had an ear infection. All health outcomes are reported by the person most knowledgeable

about the child � almost always the mother � and are available for children aged 0 to 9 years

old. One exception is nose/throat and ear infections which are only available for children aged

0 to 3 years old. We also use the normalized Motor and Social Development (MSD) score

available in the NLSCY for children aged 0-47 months old. This score is used to measure �ne
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and gross motor skills, perception and cognitive skills, communication and language, and the

social development of children. Children's behavioral measures vary by age group. For the 2�

3-year-olds, four parent-reported measures are available : (1) hyperactivity-inattention score ;

(2) emotional problems and anxiety score ; (3) physical aggression and opposition score ; and

(4) separation and anxiety score. For the 4�9-year-olds, four parent-reported measures of

behavior are also available : (1) hyperactivity-inattention score ; (2) emotional problems

and anxiety score ; (3) physical aggression and conduct problems score ; and (4) indirect

aggression score. Although the measures may seem identical, the subquestions di�er slightly

by age group and over the cycles. To ensure comparability over time, we harmonized the

measures such that they are perfectly comparable over time and follow the de�nitions used

by Statistics Canada as of wave 4. The subquestions used for each measure are reported in

Appendix Table A.2. For each of the behavioral scores, a higher score indicates an increased

level of behavioral disorder. A number of control variables are available using the NLSCY. We

use the sex of the child ; the mother and father's highest level of education � less than a high

school diploma, high school diploma, some post-secondary education, with post-secondary

diploma (omitted) ; the age group of the mother and father at child's birth � 14�24 years

old (omitted), 25�29, 30�34, 35 or more ; a dummy for whether the mother or father was

born in Canada or not ; the size of the area of residence � �ve groups from rural to 500,000,

or more (omitted) ; the presence of older children � no older child (omitted), one older child,

at least two older children ; the presence of younger children � no younger child (omitted),

one younger child, at least two younger children ; the presence of children of the same age ;

and dummy variables for the age of the child. Summary statistics for children aged 0�9 years

old in Quebec and the RofC pre- and post-reform are presented in Appendix Table A.3.

The CCHS contains several indicators that are used in the literature to measure subjective

well-being or to inform analysts on behaviors related to health (Bradshaw et al., 2007 ;

UNICEF O�ce of Research, 2013). In the CCHS, we examine several self-assessed health

outcomes : (1) overall health ; (2) asthma attack in the past 12 months ; (3) mental health ;
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(4) sense of belonging to the local community ; (5) life satisfaction ; (6) drank alcohol in

the past 12 months ; (7) doesn't smoke ; and (8) stress. All health outcomes are available

for individuals aged 12 or older, except for the stress measure which is only available for

individuals aged 15 years old or older. Except for the smoking dummy, health outcomes are

coded such that a higher score indicates a worse outcome. To ensure comparability over time,

we have also harmonized the measures such that they are perfectly comparable over time.

Appendix Table A.4 provides details on each measure. The controls used in the regressions

with CCHS data are : the sex of the child ; the highest level of education in the family

� less than a high school diploma, high school diploma, other post-secondary education,

with a post-secondary diploma (omitted) ; the number of children in the household aged 0-5

years old and 6-11 years old ; and a dummy for whether the child was born in Canada or

not. Summary statistics for children aged 12�19 years old in Quebec and the RofC pre- and

post-reform are presented in Appendix Table A.5.

4 Empirical strategy

To estimate the long-term e�ects of subsidized childcare we use a nonexperimental eva-

luation framework based on multiple pre- and post-treatment periods. We have two groups

(Quebec and the RofC) observed before and after the policy, but only Quebec children are

a�ected by the reform. The treatment group includes Quebec's children before and after the

start of the reform, and the control group includes children of the same age in the RofC

observed in the same year. Periods of pre- and post-treatment depend on the age of the child

(see Table 1). To account for the gradual implementation of the policy, we allow the e�ects

of treatment to di�er in each of the post-reform waves. The empirical model is as follows :

Yit = α + θQit +
T∑
t=1

γtDt +
T∑
t=p

βtWtQit + ΦXit + εit (1)

where Yit represents the outcome of child i in wave t. Outcomes studied here are child health,
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behavior and motor-social development. The term Qit is a dummy variable taking the value

1 if the child i lives in Quebec in wave t and 0 otherwise. The wave dummies Dt capture

aggregate e�ects common to all children in Canada, t = 1 marks the �rst cycle of available

data : wave 1 for the NLSCY and 2001 for the CCHS. T marks the last period of available

data : wave 8 for the NLSCY and 2014 for the CCHS. To account for the phase-in, by age,

of the policy, a set of dummies Wt for each of the post-reform waves interacted with Qit is

included. The term Wt takes the value of 1 if the wave is greater than or equal to p = 4 for

children 0�7 years old (NLSCY), p = 5 for children 8�9 years old (NLSCY), p = 2007 for

children 12�14 years old (CCHS), and p = 2011 for children 15�19 years old (CCHS) (see

Table 1). The term Xit is a vector of socioeconomic control variables and εit is an error term.

Following BGM, we compute cluster-robust standard errors. In the NLSCY, clusters are

based on birth-year cohort and province. In the CCHS, they are based on year and province. 11

Because we estimate impacts for multiple outcomes simultaneously, we also adjust our p-

values following Simes (1986). This correction assumes that our outcomes are correlated with

one another and avoids the possibility of overrejecting the null hypothesis when studying

multiple correlated outcomes. Our adjusted p-values are computed by sub-group (health ;

development ; behavioral scores by age), 12 as suggested by Sha�er (1995).

Our empirical strategy relies on two critical assumptions. First, in the absence of the

reform, mean outcomes of Quebec and RofC children would have followed a similar trend.

We cannot observe untreated children in Quebec post-reform, but we can observe trends

in the outcome variables for the treatment and control group prior to the reform. Figures

2 and 3 show the evolution of a few outcome variables pre- and post-treatment using the

NLSCY and CCHS data, respectively. Prior to the reform, the trends are very similar. 13

Other threats to this assumption are shocks impacting the outcome of one group but not

that of the other during our observation period. Canada-wide policies are common to both

11. For CCHS data, we have age groups and therefore do not observe year of birth.
12. These subgroups are speci�ed in the regression tables.
13. We return to the �gures later in the empirical section.
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groups and therefore are unlikely to a�ect them di�erently. Province speci�c policies are,

however, a serious concern. In Quebec, three reforms were implemented during the period

we observe. First, in July 1997, universal nontaxable family allowances were replaced by a

tax bene�t contingent on family income as well as family status. Second, in January 2005,

the Quebec government implemented a new working income supplement for low-income

households (mostly favoring single-parent families working near the minimum wage, Haeck

et al., 2015). Hence, bene�ts for single mothers display substantially more provincial variation

than those for two-parent families (BGM). Following BGM and Kottelenberg et Lehrer (2013,

2014), we focus on two-parent families to avoid interference with other policies targeting low-

income families. In the Appendix Tables A.13-A.19, we show �ndings for samples of children

in single-parent families and merged samples of children from both family types. We return to

this issue later in the empirical section. Third, Quebec implemented a comprehensive school

reform starting in 2000 and phased-in over the years across grades. Haeck et al. (2014) show

that the reform had a negative impact on the math scores of children. For children in school,

we therefore focus exclusively on health and behavioral outcomes not impacted by the school

reform.

Second, our approach assumes no selection based on province-speci�c transitory shocks.

First, when the policy was announced, ineligible children were already born. Parents could

not have delayed conception to be eligible. Second, although parents outside of Quebec could

have moved to Quebec to bene�t from the childcare reform, migration data does not support

this hypothesis (for more details, see Lefebvre et al. 2009).

In order to measure the robustness of the results obtained with the double-di�erence

estimator (DD), we add an additional control group to our CCHS data set : youths aged

20-24 and never eligible to the program. We then estimate triple-di�erence models (DDD).

This will purge from the DD estimators any post-policy e�ect speci�c to Quebec that is

common to the 12�24-years-old. We will discuss in the next section the pertinence of using
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the 20-24 years olds as an additional control group in our study. 14

5 Econometric results

We start by providing evidence on the e�ects of the program on the well-being of preschool

children. These include the 0 to 4-year-olds and also the 5-year-olds not yet in school. Relative

to former studies, here, we take into account the intensity of treatment of children because

the policy was progressive over time and some children were treated partially, while others

fully. We also assess whether the initial impact on young children persisted as the program

matured, especially from 2006, with the NLSCY data.

We then present the results once these children enter school. Using NLSCY data, we

estimate the e�ects of the program on the 5�7-year-olds and the 8�9-year-olds. We also

study the e�ects of the policy on youths aged 12 to 14 and 15 to 19 using CCHS data.

This allows us to estimate the contemporaneous e�ect of the reform on preschool chil-

dren, and the spillover e�ects into the school years, while taking account of the intensity of

treatment. We present the estimates per wave in the tables, along with the average e�ect over

the entire post-reform period. We also report whether children were treated partially (βP )

, full early (βFE) or full late (βFL), based on Table 1. We report the coe�cients, standard

errors and results from several statistical tests. Estimated coe�cients that are statistically

signi�cant based on adjusted p-values are presented in bold. The adjusted p-values 15 make

use of a Simes p-value adjustment procedure to account for multiple correlated outcomes.

We also report a plus or minus sign for each outcome showing the direction the e�ect must

take for the policy to be bene�cial. To ease the interpretation of our results, all non-binary

outcomes were restandardized for all respondents to have a mean of zero and a standard de-

viation (SD) of one. The coe�cients can thus be interpreted in terms of changes in standard

14. It is not possible to estimate triple-di�erence models using the NLSCY data due to
missing data for age groups necessary for DDD estimation and also because outcomes di�er
by age group.
15. The adjusted p-values are available on request.
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deviations. We will focus on the estimates in bold.

5.1 Child outcomes : the NLSCY

Estimated e�ects for the full sample. Table 2 presents the estimated e�ects of the

subsidized childcare policy on preschool children's health, motor-social development and

behavior. The results for children in school aged 5 to 7 years old and 8 to 9 years old are

presented in Table 3.

Results show that the reform has an average negative impact (Table 2, β4−8) on 9 out-

comes out of 14 for preschool children. In this speci�cation, e�ects are constrained to be the

same for all post-reform cycles. These results are in line with BGM. When we permit the

policy e�ects to vary by wave, we �nd that for some outcomes, the e�ects tend to become

smaller over time, a pattern of fade out. To validate this statement, we run a speci�cation

with a dummy for the entire post-period (β4−8) and another dummy for the full late period

(β7−8). For health outcomes, we �nd that previously documented adverse e�ects persist over

time. It is only for the behavioral scores of the 4�5-year-olds, that the coe�cient (β7−8) is

signi�cantly negative. For these outcomes we observe coe�cients β7−8 that are consistently

negative (indicating fade out), large in magnitude and statistically signi�cant. However, al-

most in each case this result appears to be driven mainly by the wave 8 estimate. For anxiety,

the test result suggests some fade out, but the wave-speci�c estimate for wave 7 (39 percent

of a SD) is well within the range of the estimates for earlier treated waves (ranging from

36-45 percent of a SD) while the estimate for wave 8 is smaller (although still substantial at

25 percent of a SD). For aggression, the test result suggests even more fade out, but again

the wave-speci�c estimate for wave 7 (18 percent of a SD) is in the range of the estimates

for the earlier waves (from 22-24 percent of a SD), but the estimate for wave 8 is completely

di�erent (the opposite sign compared to the estimates for the other waves and quite small).

A novel result is the negative impact (β7−8) for hyperactivity, but again, it appears the wave

8 estimate drives a lot of the fade out e�ect. For preschoolers, previous studies also estimated
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the impact of the reform on motor and social development (MSD). The average e�ect from

2000 to 2008 is negative but not di�erent from zero. Our wave-speci�c estimates also suggest

that the reform generally did not have an impact on MSD, except in wave 4, where the

impact is negative. We note however that given the standard errors on this measure, we do

not have the power to detect an e�ect much less than 16 percent of a standard deviation. As

of wave 8, the coe�cient is no longer negative, but remains insigni�cant. Overall, our results

suggest that the reform had limited impacts on MSD. In sum, the results indicate some fade

out that substantively starts in the �nal wave of the data (wave 8).

We performed several statistical tests to gauge the stability of the e�ects over time (Table

A.6). First, we test the equality of policy e�ects, where H0 : β4 = β5 = ... = β8. Except for

injuries, ear infection, MSD and separation scores, the null hypothesis of equality of e�ects

between the waves is rejected. This implies that for most outcomes the e�ects di�er over time.

Second, we test whether all e�ects are equal to zero. We fail to reject the null only for injuries,

the MSD score and separation-anxiety for the 2�3 year-olds. This suggests that the policy

generally has an impact on young children. Third, we test whether the impact is di�erent

from zero for both 2006 and 2008 (H0 : β7 = β8 = 0). These children were fully treated in

the later years of the program. For half of the outcomes (health, ear infection, MSD score,

behaviors for 2�3-year-olds, and indirect aggression for the 4�5-year-olds), the null hypothesis

is not rejected. Fourth, we test whether the e�ects observed in the later waves (2006 and

2008) are di�erent from those of the earlier waves (H0 : β456=β78). For all behavioral scores

of the 4�5-year-olds, the null hypothesis of equality is rejected. This suggests that the size of

the e�ects is di�erent between the two periods as previously discussed. Finally, we perform

a one-tailed test where we report p-values for the test β7−8>β4−6 (excellent health ; never

nose/throat and ear infections ; MSD score) and β7−8<β4−6 (all other outcomes). Again, for

all behavioral scores of the 4�5-year-olds, the null hypothesis is rejected. For child health and

the MSD score, we also reject the null hypothesis. Kottelenberg et al. (2013) also show that

for child health and the MSD score, the magnitude of the e�ects decreased up until 2006.
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Overall for preschool children's health outcomes and for the 2�3-year-olds' behavioral

outcomes, we �nd that previously documented negative e�ects are persistent. For the 4�5-

year-olds, we �nd less persistence, but this seems to be mainly driven by the much smaller

e�ects found in cycle 8 (2008-09).

We now turn to the results for children in school aged 5 to 7 and 8 to 9 years old (Table

3). These are the �rst reported empirical results on the e�ects of Quebec's universal childcare

policy for these age groups. 16 For the 5 to 7 and 8 to 9 age groups, only 1 outcome out of 6

is signi�cant at the 5 percent level (anxiety). For the emotional disorder and anxiety score,

we indeed �nd a persistent average e�ect of 19.5 to 21 percents of a SD. How material is this

e�ect ? The measured e�ect would imply that mothers post-reform changed their answers

from "Never or not true" to "Sometimes or somewhat true" to one of the seven questions

about anxiety behavior. This is hardly a large 17 behavioral impact, even if statistically

signi�cant. 18 The results for physical aggression are less clear but given the structure of our

analysis we can rule out a persistent e�ect larger than 15% of a SD. The reform has no

16. We recall that the estimates deemed signi�cant according to adjusted p-values are
presented in bold and that we focus on them in our comments. In addition, given the structure
of the NLSCY, school-age children are split into two groups : the 5�7-year-olds (pre-period :
waves 1 and 2 ; post-period : waves 4, 7 and 8 ; excluded : waves 5 and 6) and the 8�9-year-
olds (pre-period : waves 1 to 4 ; post-period : waves 5 and 7 ; excluded : waves 6 and 8 (not
available)) (see section 3 and Table A.1).
17. Scaling correctly the impact of the e�ect to obtain the average treatment on the treated

e�ect is in this case a di�cult exercise. Clearly some children without the policy would not
be in daycare. However, those who would have been in child care without the reform, are
also a�ected by the policy as they attend di�erent childcare settings and spend longer hours
in care (Haeck et al., 2015). Finally, children at home, could be more isolated given that the
vast majority of children are now in daycare.
18. Several studies have investigated the relationship between several common mental

health conditions at early ages and future outcomes using the NLSCY. Baker (2011) reported
statistically insigni�cant associations between wave 1 behavioral scores (anxiety, aggression,
and prosocial behavior) measured in preschool and subsequent academic performance at ages
6-19 (grade repetition, high school dropout, math scores, and problem solving). Only hyper-
activity scores at ages 2-5 were statistically signi�cant with a sibling �xed-e�ect estimation
method, showing evidence for a causal association with math scores of school-aged children
(3.6 percent of a SD). Also using a sibling-�xed e�ects models, Currie and Stabile (2007)
showed little e�ect of aggression and emotional disorder scores measured at ages 4-11 in wave
1 on several future outcomes (young adult delinquency, grade repetition in school, and math
scores) at ages 12-19 in wave 5. However, a one-unit change in the hyperactivity score increa-
sed the probability of grade repetition by 1 percentage point and reduced math scores by 7
percent of a SD. Overall, these Canadian studies showed that marginal changes in mental
disorders in childhood do not have important persistent e�ects on school-age children.

17



persistent negative e�ect on health outcomes for this age group. Because our results show

that the program persistently increased early childhood exposure to infectious diseases, the

hygiene hypothesis predicts better health for children in the future (e.g. Strachan 2000),

which is not the case here. For hyperactivity, there is no persistent impact, although our

results by family type shown below suggest that this is not the case for children of single

mothers. Finally, we note for both types of aggression adverse signi�cant e�ects of the same

size (15% of a SD) in the case of the 8�9-year-olds in 2006-07. Overall, for these two age

groups the evidence is not as strong for persistence as for the preschoolers, except for anxiety.

To consolidate our results, we present �gures by age for three of our main outcomes :

child never experiences nose or throat infections, hyperactivity-inattention (standardized),

and emotional disorder-anxiety (standardized) (Figure 2). The paths of these outcomes in

Quebec and the RofC are similar prior to the introduction of the policy � regardless of

the age of the child. However, following wave 3, we observe for preschoolers an increase in

hyperactivity and emotional disorder scores in Quebec, as well as a growing gap between

Quebec and the RofC for the absence of nose/throat infections. For children 5 to 7 years old

in school, behavioral scores between Quebec and the RofC evolve similarly, and the gap grows

after wave 6. For children aged 8 and 9, there is a sizable relative rise for the hyperactivity

and emotional disorder score in Quebec after wave 4. The graphs are consistent with the

estimated e�ects above.

We performed a number of robustness checks but found that our results were extremely

stable. We included wave 3 data for the 0�7-year-olds and added linear time trends. None of

these modi�cations change our conclusions (see Appendix Tables A.7-A.12). For the school

reform, we cannot rule out that it has impacted children treated by the childcare reform

because once in school these cohorts generally overlapped. 19 Nevertheless, as mentioned

19. Students in grades 1 and 2 (Elementary Cycle 1) were introduced to the reform in
September 2000. The changes were phased in for other cycles over time : September 2001 �
grades 3 and 4 (Elementary Cycle 2) ; September 2003 � grades 5 and 6 (Elementary Cycle
3) ; September 2005 and 2006 � grades 7 and 8 respectively (Secondary Cycle 1) ; September
2007, 2008 and 2009 � grades 9, 10 and 11 respectively (Secondary Cycle 2). The original
plan for grades 5�6 and secondary school was delayed by one year. While training for grade
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earlier, the school reform had a negative impact on children's mathematics test scores and

had limited impacts on behavioral outcomes when the sample was restricted exclusively to

children eligible to the childcare reform (Haeck et al. 2014).

We also estimated the models by family type : a sample of children in single-parent

families and a sample of children from all family types (see Appendix Tables A.13-A.16). We

show that the majority of adverse e�ects on preschoolers' behavior persists in the �rst years

of school for single-parent families, especially those who were treated intensively since birth.

In sum, it appears that some of the negative e�ects documented for younger children

do not persist once they enter school. Over time, only the impact on emotional disorder

and anxiety persists, but the magnitude of the e�ects is smaller than for preschool children.

Consistent with the implementation of the reforms, these e�ects occur for children treated

more intensely in the early years of the reform (the 4�5-year-olds in waves 5 and 6 observed

in school in waves 7 and 8). Finally, when we focus on the preschoolers, our estimates suggest

persistence for adverse e�ects documented previously, except for the 4�5-year-olds, where we

provide evidence that the adverse behavioral e�ects were smaller in the later stages of the

reform. Unfortunately, we do not observe these children in school later (see Table 1). Clearly,

the reform did not bene�t children on average in Quebec, but we provide evidence that some

of the negative e�ects of the program have become smaller.

Estimated e�ects by mother's education. In this section, we investigate whether the

estimated e�ects di�er according to maternal education. We divide our sample in two groups :

(1) children with high-school educated mothers (low education) ; and (2) with post-secondary

educated mothers (high education). Tables 4 and 5 show the estimated e�ects � for preschool

children and children aged 5 to 9 years old � by maternal education. It was shown in Haeck

et al. (2015), that during the �rst years of the policy, labor supply e�ects were much stronger

for better educated mothers, such that, after the reform their children had spent much more

5 and 6 teachers began as early as 2001, the implementation was delayed, from 2002 to 2003.
(Haeck et al. 2014).
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time in child care from birth than children with lesser educated mothers.

The negative e�ects of the reform on child well-being for preschoolers found in the full

sample are mainly driven by children of highly educated mothers. Indeed, for preschool

children whose mothers have a high education level, the reform has average negative impacts

on nose/throat and ear infections, on the MSD score, and on several behavioral scores. In

contrast for children whose mothers have a low education level, only e�ects on nose/throat

infections, hyperactivity, and emotional disorders at 4�5 years old are signi�cant (Table 4).

Again, our estimates by wave also suggest that, for all children, the policy e�ects for some

outcomes have decreased after 2005. 20

For children aged 5�7 years old, the policy has no signi�cant e�ect at the 5 percent level

on the children's well-being both for children of high-educated mothers and for children of

low-educated mothers (Table 5), except for anxiety in the case of the highly educated. Some

persistence for the e�ects on this behavior is also observed for this group of mothers. For

children of mothers of both types, the average e�ects on health are insigni�cant (Table 5).

For the 8-9 year-olds, no average health e�ects are signi�cant for both groups except

asthma in the case of children with highly educated mothers. For behavioral outcomes, we

�nd persistence of e�ects for anxiety in both groups and of indirect aggression only for the

lower educated mothers. Therefore, for all age groups and education groups, the e�ects on

anxiety clearly display persistence over time.

5.2 Youth Outcomes : the CCHS

We now present the e�ects of the reform for youths aged 12 to 14 and 15 to 19 years old

using CCHS data (Tables 6 and 7). We �nd that overall health worsens signi�cantly with

the policy for the 12 to 14-year-olds (0.12 of a SD) but the odds of smoking decrease (1.8

percentage point). When we distinguish by intensity, we �nd that, for children fully treated

in the early years, general health, mental health, and life satisfaction worsen signi�cantly.

20. The statistical tests on fadeout e�ects are available on request.
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These e�ects vary between 0.08 and 0.13 of a SD. The negative e�ect on the overall health

for 12-14 year olds may be related to the adverse e�ects on emotional and mental well-

being (mental health and life satisfaction). For partially eligible children, only overall health

worsens signi�cantly (0.13 of a SD). However, the sense of belonging to the community

and not smoking improve. We estimate a triple-di�erences model adding a control group,

youths aged 20�24 years old who were never eligible to the reform. With DDD, the set of

policy e�ects on the health of young people aged 12�14 vanish, except for not smoking which

remains signi�cantly positive.

For children aged 15 to 19, we only observe partially treated children (Table 7). 21 Our

results suggest that the childcare reform increased the probability of not smoking by 3.5

percentage points and had no impact on other health and behavioral scores. The �ndings

are robust to the DDD method. 22

A close look at �gures 3A-3D displaying the evolution of the average of health and well-

being outcomes over the 7 cycles of the CCHS is useful for interpreting the econometric DD

and DDD results. We concentrate on outcomes where we �nd signi�cant DD e�ects for the

12 to 14 years old (overall health, mental health, belonging, and life satisfaction) and the

15 to 19 years old (mental health). First, trends shown in Figures 3A and 3B suggest that

the pattern of increasing poor health and decreasing life satisfaction is very similar for the

12�14-years-olds and the 20�24-year-olds living in Quebec. The pattern for youths living in

the RofC is however very �at in both �gures. Together, these �ndings explain why the DDD

e�ects are not signi�cant. The very similar pattern in both groups is also evidence that the

20 to 24 group is a credible comparison for the 12 to 14 group. Figure 3C shows that the

mental health outcome of all age groups in Quebec displays the same increasing pattern in

particular from 2007, as compared to the rest of Canada showing that something other than

the policy could be driving these di�erent trends in both regions. Finally, the DD result for

21. The stress measure is only available for individuals aged 15 years old or older.
22. The results are similar if we include 2009-2010 data for the 15 to 19 years old (see

Appendix Table A.20).
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belonging is based on one data point, 2007. If we omit this point, the di�erences between

the ROC and Quebec groups are remarkably stable for the 6 other data points. Also, the

evolution of this variable for the 15�19-year-olds, is very similar for both groups, adding

evidence that the 2007 data for the 12 to 14 group is an anomaly. Given that the 20 to 24

group behaves quite similarly to the two other groups, and that DDD estimates are very

di�erent from the DD estimates, except for smoking behavior, we conclude that the DD

estimates in the CCHS are not robust estimates of the childcare policy.

Although there is less family stability during the teenage years, we also estimate the

e�ects of the reform on children 12 to 14 years old and 15 to 19 years old in single parent

families and all family types (Appendix Tables A.17-A.19). The results are similar to two

parent families. We show that the reform has generally no impact on partially eligible children

(12�14 in 2007�10 and 15�19 in 2011�14) but has a negative impact on the fully eligible (full

early). However, when using the DDD method, these negative e�ects become insigni�cant.

Overall, we do not �nd any strong evidence suggesting that the Quebec childcare policy

had a lasting negative impact on youth health and behavior. We discuss the di�erences

between our approach and that of Baker et al. (2015) in the next section.

5.3 Discussion.

The Quebec universal childcare reform appears to have had a negative e�ect on the well-

being of preschool children aged 0 to 5 years old. According to Haeck et al. (2015), the

adverse e�ects of the reform may be attributed in part to the structure of the program that

o�ers at best a fair quality and strongly encourages families to use long hours of care. 23

Two main studies show that in the early years of the reform the average quality of care in

23. Low-fee childcare was available from 10 to 12 hours a day (depending on the type of
care : center- or family-based), 260 days per year, at a single fee of $7 for all children up until
2016, when prices were made to depend on family income. The Quebec government requires
that parents use these services every day of the week (unless the child is ill or on vacation
with his parents), if a space isn't occupied full time, the subsidy may be reduced. Although
childcare providers may o�er part-time spaces, in a large majority of cases they o�er only
full-time spaces because they are easier to manage (Haeck et al. 2015).
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Quebec's subsidized childcare network was at best satisfactory and in many cases was low

or not acceptable (ISQ 2004 ; Japel et al. 2005). This may be partially explained by the rush

to implement the program, build up new settings, and create new rules and new spaces to

meet parents' excess demand. Such a large deployment forced the government to admit into

the network educators with no speci�c training in early childhood education (Haeck et al.

2015). We also show in this paper that some of the negative e�ects of the reform become

smaller over time. This could be explained by the e�orts of the Quebec government to

improve the quality of the sta� and the educational program. 24 But even today it remains

di�cult to determine whether the regulatory educational sta� requirements measures are

actually implemented, 25 and recent reports on the quality of childcare do not seem positive.

In particular, according to a report of the Auditor General of Quebec (2011), three-quarters of

the projects selected for the development of childcare spaces in 2008 did not meet the quality

criteria of the Ministry of Family (VGQ 2011). Another ISQ report in 2014 stated that 45

percent of Quebec's subsidized childcare, for children 18 months to 5 years of age, were good

to excellent quality, compared with 41.8 percent in 2003 (ISQ, 2015). 26 Although there is

a slight increase, it is di�cult to conclude that there has been a signi�cant improvement of

quality in the network. Furthermore, a large percentage of children in Quebec are in family-

based childcare. Family-based caregivers are not required to have a college or university

degree in early childhood education. In 2010, 36 percent of children in childcare were in

subsidized center-based care, 24 percent in unsubsidized center-based care and 40 percent in

24. In 2000, the Quebec government required that at least two out of three sta� members
be quali�ed for early childhood care in center-based care (against one out of three earlier).
Educators' salaries also increased from 35 percent to 45 percent over a period of 4 years.
In August 2006, the quali�cation sta� requirements were extended to all center-based care,
whether subsidized or not. The date of entry of this last requirement was set for August 31,
2011 for childcare services licensed before August 30, 2006. For centers that were granted a
license after this date, requirements had to be met 5 years after the issuance of the license.
25. It is estimated that the percentage of subsidized childcare respecting the educator-child

ratio was at most 42 percent in 2008 to 2009 and 54 percent in 2009 to 2010 (Véri�cateur
Général du Québec (VGQ), 2011). Moreover, over the past 5 years, 29 percent of licenses
were renewed by the Ministry without the speci�ed inspection issued as a ministerial directive
(VGQ 2011).
26. Regarding children under 18 months, the �gures are respectively 67.3 percent and 60.7

percent in 2014 and 2003.
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family-based care (MFA Québec 2012). In sum, our results suggest that Quebec's subsidized

childcare program had no favorable average impact on preschool children's health, behavior

and motor skills. We even note adverse persistent impacts for some outcomes. Clearly, unlike

high-quality programs such as Perry Preschool or the childcare programs of Scandinavian

countries, the Quebec program did not contribute positively to the well-being of preschool

children on average.

For older children aged 5 to 9 years old and youths aged 12 to 19 who were eligible to

low-fee childcare during the preschool years, we show that the e�ects of the policy are less

adverse. We �rst discuss the results on behavioral outcomes for both groups, and then the

results on health outcomes.

The e�ects of the policy on behavioral outcomes are generally small and not signi�cant

for both groups. When they are signi�cant, it is for children who were fully eligible for the

program (5 years of eligibility) during the early years of the reform. We also show that only

the impact on emotional disorders and anxiety remains persistent and signi�cant over the

elementary school years, but that the magnitude of the e�ect decreases by close to 50 percent,

compared to the e�ect for 4-5 year-olds not in school.

On health outcomes, we report an increased risk of infections in the preschool years, but

no e�ects are detected on children's health once in school. The idea that childcare acts as a

protective factor during the school years is not supported by our results. Several reasons may

explain this. First, the NLSCY data is not optimally suited to study the problem of immunity

because questions on nose/throat and ear infections are only asked for the 0�3-year-olds. 27

However, the vast majority of studies dealing with this issue relate to such infections. Ball et

al. (2000) show that exposure of young children to other children in daycare protects against

the development of asthma in childhood. Here, we show that the policy has no e�ect on the

probability of a serious asthmatic episode for children and that the adverse e�ects on overall

health are no longer present once in school. Second, in our setting, we estimate the impact

27. These questions are also not available in CCHS data.
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on all eligible children and do not distinguish between the di�erent modes of care. However,

the e�ects may depend on the type of childcare used. Côté et al. (2010) �nd that children

attending large daycare settings (≥ 6 unrelated children) at an early age (before age 2.5

years old) may acquire immunity, but no di�erences were observed for children in smaller

daycare surroundings. For youths aged 12 to 19, we cannot produce robust evidence that the

policy had an impact on health and behavior. In fact, a negative e�ect on the likelihood of

smoking is estimated for this age group.

Overall, our results for older children are consistent with those of Datta Gupta and

Simonsen (2010), in Denmark, who �nd that participating in a universal public program at

the age of 3 has no impact on behavioral outcomes at the age of 7. 28 They are also consistent

with Herbst and Tekin (2016), in the United States. These authors �nd that children receiving

childcare subsidies have lower cognitive ability scores and more behavioral problems early

on but these e�ects largely vanish by grade 3 when children are about 8 years old.

Baker et al. (2015) show that the Quebec policy had a lasting negative impact on non-

cognitive skills (behavior, health, life satisfaction and criminal activity) of eligible children

and youths. Our �ndings for some outcomes di�er from these authors for several reasons.

First, we consider the fact that children are exposed very di�erently to the program. For

example, children aged 8 and 9 years old were treated partially (3 years of eligibility maxi-

mum) while children aged 5 to 7 have been fully treated (5 years of eligibility) in our samples.

Similarly, some youths aged 12-14 were treated for 5 years, while others were only treated

a few months. Not separating children with di�erent treatment intensity results into esti-

mates that are potentially masking important di�erences. In this study, we compare children

with similar exposures to the program (partial vs full exposure) and show that there is a

dose-response relationship. The �ndings for children partially treated are di�erent from the

�ndings of children fully treated (Tables 3, 6 and 7). Accounting for the intensity of treat-

28. The authors use the Strength and Di�culties Questionnaire (SDQ) to construct a
behavioral outcome. The SDQ index is based on emotional symptoms, and on conduct-,
hyperactivity/inattention-, and peer-relationship problems.
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ment allows us to have more pre- and post-reform periods, which is important when using the

Double-Di�erence estimator. Second, we focus on two-parent families, thereby eliminating

the confounding policy factors that usually a�ect one-parent families, such as changes in the

child bene�t taxation parameters (see Kottelenberg and Lehrer (2013, 2014) for more de-

tails). Third, for the case of the 12-19 year-olds, we assess the robustness of the DD estimates

using an additional control group, and show that DD signi�cant e�ects are not signi�cant

with a DDD approach. Finally, we analyze the problem of immunity given its importance in

the literature (Raynault et al., 2011).

Taking into account the children's treatment intensity, the family situation, introducing

policy e�ects varying over time, and using di�erent methods and performing certain statis-

tical tests (adjusted p-values for the multiple outcomes, testing fade out e�ects, etc.), we

present evidence, that although negative, the long-term e�ects of the policy are not as severe

as in Baker et al. (2015). For preschoolers, we show that some of the e�ects found in BGM

fade out after 2005. For school-aged children/youths, we show that the policy has generally

no persistent e�ects except for anxiety.

Finally, we �nd that children of highly educated mothers tend to be the most adversely

a�ected by the reform. Our estimates are consistent with Haeck et al. (2015) since the reform

early on mainly a�ected the labor supply of mothers with a high level of education. 29 Low-

educated mothers reacted later to the reform. Their labor force did not increase signi�cantly

before 2004. For their children, we observe a worsening of behavioral scores as of 2004, espe-

cially for the 2�3-year-olds. Our results are also in line with Loeb et al. (2007). These authors

showed that nonparental care had adverse e�ects on children from a�uent backgrounds, in

particular for behavioral outcomes. 30 In sum, the impact of the reform, except for anxiety,

29. Before the reform, low-income families were eligible for childcare subsidies, making the
net cost of childcare similar to that of the post-reform period. In contrast, mothers with
higher levels of education (and thus possibly higher incomes) were not eligible for these
subsidies before the reform.
30. Kottelenberg and Lehrer (2017) investigate the distributional e�ects of the Quebec

policy on MSD and the Peabody Picture Vocabulary Test (PPVT) scores. For single parent
families, they report that the policy had a positive e�ect on the MSD score, at nearly
every percentile and in particular for individuals at the very bottom of the distribution.
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is essentially contemporaneous or direct � that is, when children are not yet in school.

6 Conclusion

In this paper, we estimated the long-term e�ects of the Quebec childcare reform, both in

terms of the age of the child and the time since the program was �rst implemented. More

speci�cally, we study the long-term e�ects of the low-fee childcare reform on child health,

motor and social development, and behavior. In a seminal paper, BGM show that the reform

in its �rst few years had rather detrimental e�ects on prekindergarten children in Quebec.

We follow treated children for more than 19 years and investigate the impact well beyond

the �rst few years of the policy. A nonexperimental evaluation framework based on multiple

pre- and post-treatment periods, with di�erent e�ects for each period, is used to estimate

the policy e�ects.

In line with previous research, we �nd that the reform had negative e�ects on preschool

children's health and behavioral scores. However, our estimates by wave show that the e�ects

for some outcomes decrease over time and in some cases eventually turn to be statistically

insigni�cant by 2008.

We also �nd that for children aged 5 to 9 years old adverse e�ects persist only for anxiety,

but they are smaller than for the 0�5-year-olds. When we turn to the results for children aged

12�19 years old, we �nd that negative e�ects of the policy with the DD method are not robust

to a DDD estimation. These results suggest that the negative e�ects on preschool children

Our �ndings also show a positive e�ect of policy on MSD score for single-parent families.
However, Kottelenberg and Lehrer �nd that the lower half of the distribution of two-parent
families drives the negative e�ects reported in BGM (2008). This conclusion is inconsistent
with our �ndings. A potentially important di�erence between those results and our estimates
is that they examine these e�ects along the score distribution without considering mothers'
education. In our paper, high-educated families were de�ned as having beyond high school
education. High-educated individuals di�er because some might have completed a university
master's degree while others might have obtained a college diploma, among other degrees.
Kottelenberg et al. (2017) also focused on cognitive scores, and the distributional e�ects
of universal childcare on measures of non-cognitive skills may be di�erent. Finally, possible
confounding e�ects of concurrent policy reforms could have a�ected the least well o� families.
Future work should investigate the di�erential e�ects of the policy on one-parent and two-
parent families at the bottom of the distribution.
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do not generally carry over to elementary and secondary school years. Finally, our analysis

by maternal education suggests that the negative e�ects are mainly driven by children of

highly educated mothers.

Overall, the results corroborate those of BGM for preschoolers, but with some evidence

that the adverse e�ects decline over time for some outcomes. These adverse e�ects are not as

strong once children are in school or in their teens. Clearly, the reform did not bene�t children.

The network must improve to generate the bene�ts that early childcare has delivered in other

countries. Finally, a more complete picture of the reform must also be achieved studying long-

term e�ects of subsidized childcare on parental well-being. Increasing the participation of

mothers in the labor market and decreasing the time mothers spend with the child could

reduce maternal well-being and therefore, have an impact on the child (see Brodeur et al.

2013 ; Lebihan et al. 2015).
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Figure 1 � Mean hours per week spent in the primary care arrangement for children aged 1
to 4.

 
Note: Shows the evolution of the mean number of hours per week spent in the primary mode of care in the Rest of Canada (left panel) 
and Québec (right panel) non conditionally (hollow square) and conditionally on attending childcare (hollow circle). The sample 
includes NLSCY cross-sectional children aged 1 to 4. Source: Haeck, Lefebvre and Merrigan (2015). 
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Figure 2 � Mean values of measures for child outcomes by region and age: waves 1-8 of the
NLSCY
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Figure 3.A � Mean values of measures for youth outcomes by region and age: CCHS
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Figure 3.B � Mean values of measures for youth outcomes by region and age: CCHS
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Figure 3.C � Mean values of measures for youth outcomes by region and age: CCHS
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Figure 3.D � Mean values of measures for youth outcomes by region and age: CCHS
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Table 1 � Eligibility for low-fee childcare by age and NLSCY/CCHS wave

Eligibility

Data Age No Partially βP Full early βFE Full late βFL

in years (1 to 3 years) (4 to 5 years) (4 to 5 years)

NLSCY

0 to 5 not in school Wave 1-2 Wave 4 Wave 5-6 Wave 7-8

5 to 7 in school Wave 1-2 Wave 4-6 Wave 7-8 n.a

8 to 9 Wave 1-4 Wave 5-7 n.a n.a

CCHS
12 to 14 ≤ 2005 2007-2010 2011-2014 n.a

15 to 19 ≤ 2008 2011-2014 n.a n.a

Notes: This table shows eligibility for the Quebec childcare program for a child according to his age and
NLSCY/CCHS wave. We distinguish four eligibility cohorts: (1) completely ineligible children; (2) partially
eligible children i.e. with 1-3 years of program eligibility; (3) fully eligible children from birth and during the
�rst years of the program; and (4) fully eligible children from birth since 2006. The term n.a (not available)
means that the child is eligible for low-fee childcare spaces but data for this age group in this wave are not
available.
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Table 7 � Estimated e�ects of the policy on youths 15 to 19 years old
Doubles Di�erences Triples Di�erences

Dependent Variable βP N βP N

(2011-2014) (2011-2014)

Health

Overall health (-) 0.056 32,894 -0.068 45,242

(0.046) (0.052)

Had asthma attack (-) -0.004 32,875 -0.006 45,216

(0.006) (0.009)

Mental health (-) -0.082 25,231 -0.202*** 35,501

(0.054) (0.064)

Belonging (-) 0.030 31,380 0.083 43,191

(0.041) (0.086)

Life satisfaction (-) -0.019 25,219 -0.168* 35,487

(0.050) (0.089)

Stress (-) -0.022 28,331 0.031 40,665

(0.051) (0.046)

Behavior

Drank Alcohol (-) 0.039 32,843 0.034 45,186

(0.024) (0.022)

Doesn't smoke (+) 0.035*** 32,877 0.057** 45,224

(0.012) (0.023)
Notes: This table displays the estimated policy e�ects and standard errors (in parenthe-
ses). Statistically signi�cant estimates according to the adjusted p-values are presented
in bold. These p-values make use of a Simes p-value adjustment procedure to account
for testing e�ects on multiple related outcomes. The table also shows the average e�ect
for the full post-treatment period (βP ), based on Table 1. We also report a plus or
minus sign for each outcome showing the direction the e�ect must take for the policy
to be bene�cial. Estimates are obtained with youth aged 15-19 in two-parent families
(CCHS data). Standard errors are clustered by province and year.
***: signi�cant at 1% ; **: signi�cant at 5% ;*: signi�cant at 10%
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Table A.2 � Child outcomes index component (NLSCY))
Child outcome Index Questions : How often would you say that child :

Hyperactivity- Innatention 2-3 years old a) Can't sit still, is restless or hyperactive ?

(Range : 0-12) b) Is distractible, has trouble sticking to any activity ?

c) Can't concentrate, can't pay attention for long ?

d) Has di�culty awaiting turn in games or groups ?

e) cannot settle to anything for more than a few moments ?

f) is inattentive ?

Emotional Disorder- Anxiety 2-3 years a) Seems to be unhappy, sad or depressed ?

(Range : 0-12) b) Is not as happy as other children ?

c) is too fearful or anxious ?

d) Is worried ?

e) is nervous, highstrung or tense ?

f) has trouble enjoying him/herself ?

Physical Aggression and Opposition 2-3 years a) is de�ant

(Range : 0-16) b) Gets into many �ghts ?

c) Doesn't change behavior after punishment

d) has temper tantrums or hot temper

e) has di�culty awaiting turn in games or groups

f) reacts with anger and �ghting

g) has angry moods

h) Kicks, bites, hits other children ?

Separation anxiety 2-3 years a) cries a lot

(Range : 0-10) b) clings to adults or is too dependent

c) Doesn't want to sleep alone

d) constantly seeks help

e) Upset upset when separated from parents

Hyperactivity- Innatention 4-9 years a) Can't sit still, is restless or hyperactive ?

(Range : 0-14) b) Is distractible, has trouble sticking to any activity ?

c) Can't concentrate, can't pay attention for long ?

d) Is impulsive, acts without thinking ?

e) Has di�culty awaiting turn in games or groups ?

f) Cannot settle to anything for more than a few moments ?

g) Is inattentive ?

Emotional Disorder- Anxiety 4-9 years a) Seems to be unhappy, sad or depressed ?

(Range : 0-14) b) Is not as happy as other children ?

c) is too fearful or anxious ?

d) Is worried ?

e) Cries a lot ?

f) Is nervous, highstrung or tense ?

g) Has trouble enjoying him/herself ?

Physical Aggression 4-9 years a) Gets into many �ghts ?

(Range : 0-12) b) When another child accidentally hurts him/her, assumes that the other

child meant to do it, and then reacts with anger and �ghting

c) Physically attacks people ?

d) Threatens people ?

e) Is cruel, bullies or is mean to others ?

f) Kicks, bites, hits other children ?

Indirect Aggression 4-9 years a) When mad at someone, tries to get others to dislike that person

(Range : 0-10) b) When mad at someone, becomes friends with another as revenge ?

c) When mad at someone, says bad things behind the other's back ?

d) When mad at someone, says to others : let's not be with him/her ?

e) When mad at someone, tells the other one's secrets to a third person ?
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Table A.3 � Summary Statistics of Children aged 0 to 9 Years Old (NLSCY)
Quebec Rest of Canada

Variable Pre-Policy Post-Policy Pre-Policy Post-Policy

Child is a boy 0.51 0.51 0.51 0.51

Mother

Less than high school 0.17 0.10 0.10 0.08

High school diploma 0.16 0.15 0.20 0.19

Some post-secondary 0.25 0.16 0.28 0.15

Post-secondary degree 0.42 0.59 0.42 0.59

Age 14-24 at birth 0.20 0.20 0.17 0.16

Age 25-29 at birth 0.41 0.38 0.37 0.32

Age 30-34 at birth 0.30 0.30 0.32 0.35

Age 35 or more at birth 0.09 0.12 0.14 0.18

Immigrant 0.08 0.11 0.19 0.21

Father

Less than high school 0.19 0.14 0.14 0.10

High school diploma 0.17 0.18 0.19 0.21

Some post-secondary 0.22 0.16 0.24 0.13

Post-secondary degree 0.43 0.52 0.44 0.56

Age 14-24 at birth 0.08 0.09 0.07 0.07

Age 25-29 at birth 0.32 0.29 0.27 0.24

Age 30-34 at birth 0.39 0.36 0.38 0.37

Age 35 or more at birth 0.21 0.26 0.27 0.32

Immigrant 0.09 0.13 0.18 0.20

Family

Rural Region 0.18 0.15 0.16 0.12

Region < 30K 0.12 0.12 0.15 0.16

Region 30-99,999K 0.09 0.09 0.07 0.09

Region 100-499K. 0.08 0.06 0.22 0.19

Region > 499K 0.53 0.58 0.40 0.44

None older sibling 0.46 0.46 0.40 0.43

One older sibling 0.37 0.38 0.37 0.39

At least two older siblings 0.17 0.16 0.22 0.19

None younger sibling 0.62 0.71 0.61 0.69

One younger sibling 0.30 0.25 0.31 0.26

At least two younger siblings 0.07 0.04 0.08 0.05

Same age siblings 0.03 0.02 0.02 0.03

N 5,060 9,745 21,896 52,340

Notes : This table dipslays the weighted (sample weights from Statistics Canada)
summary statistics for children, mothers,fathers, and families. The statistics are pre-
sented by region : Quebec and the Rest of Canada, for the pre-reform and post-reform
periods as described in Table 1. Wave 3 of the NLSCY is excluded for children 0-7
years old. All statistics appearing in the table are percentages.
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Table A.4 � Youth outcomes index component (CCHS)
Youth outcome Index

Overall health In general, would you say your health is :

(Range : 1-5) 1) excellent

2) very good

3) good

4) fair

5) poor

Mental health In general, would you say your mental health is :

(Range : 1-5) 1) excellent

2) very good

3) good

4) fair

5) poor

Belonging How would you describe your sense of belonging to your local community ?

(Range : 1-4) 1) very strong

2) somewhat strong

3) somewhat weak

4) very weak

Life satisfaction How satis�ed are you with your life in general :

(Range : 1-5) 1) very satis�ed

2) satis�ed

3) neither satis�ed nor dissatis�ed

4) dissatis�ed

5) very dissatis�ed

Stress Thinking about the amount of stress in your life, would you say that most days are :

(Range : 1-5) 1) not at all stressful

2) not very stressful

3) a bit stressful

4) quite a bit stressful

5) extremely stressful
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Table A.5 � Summary statistics of youths aged 12 to 19 years old (CCHS)
Quebec Rest of Canada

Variable Pre-Policy Post-Policy Pre-Policy Post-Policy

Youth is a boy 0.51 0.51 0.51 0.51

Highest level of education in household :

Less than high school 0.07 0.03 0.05 0.03

High school diploma 0.10 0.08 0.14 0.12

Some post-secondary 0.09 0.07 0.08 0.05

Post-secondary degree 0.74 0.82 0.73 0.80

Number pers. 0-5 years in household 0.06 0.08 0.07 0.09

Number pers. 6-11 years in household 0.25 0.30 0.25 0.29

Youth is immigrant 0.06 0.08 0.12 0.13

N 10,337 5,852 43,648 26,369
Notes : The weighted statistics are presented by region : Quebec and the Rest of Canada, for the pre-reform
and post-reform periods as described in Table 1. All statistics appearing in the table are percentages.
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Table A.7 � Estimated e�ects of the policy on children 0 to 5 years old (not in school)
(Wave 3 included : pre-reform)

Dependent Variable β4−8 βP4 βFE5 βFE6 βFL7 βFL8 N

(2000-09) (2000-01) (2002-03) (2004-05) (2006-07) (2008-09)

Health

Child in -0.035** -0.033** -0.046** -0.058** -0.010 -0.034* 60,758

excellent health (+) (0.014) (0.016) (0.020) (0.025) (0.021) (0.019)

Child has 0.011 0.010 0.001 0.016 -0.003 0.026* 60,760

been injured (-) (0.010) (0.011) (0.017) (0.014) (0.012) (0.014)

Child had -0.001 0.000 -0.001 -0.021** -0.005 0.020** 60,732

asthma attack (-) (0.006) (0.008) (0.009) (0.009) (0.009) (0.009)

Never had a nose/ -0.117*** -0.092*** -0.166*** -0.123*** -0.114*** -0.101*** 49,137

throat Infections (+) (0.020) (0.021) (0.031) (0.034) (0.030) (0.032)

Never had an ear -0.053*** -0.030 -0.079*** -0.080*** -0.032 -0.049* 49,114

Infection (+) (0.020) (0.025) (0.024) (0.030) (0.029) (0.030)

Motor and Social Development

MSD Score (+) -0.055 -0.136* -0.027 -0.135 -0.102 0.093 47,013

(0.054) (0.077) (0.069) (0.118) (0.099) (0.086)

Behavioral scores of 2 and 3-year-olds

Hyperactivity- 0.110*** 0.044 0.191*** 0.179** 0.114 0.051 22,981

Innatention (-) (0.042) (0.041) (0.045) (0.087) (0.084) (0.049)

Emotional disorder- 0.093** 0.046 0.053 0.231*** 0.068 0.074 23,057

Anxiety (-) (0.043) (0.051) (0.052) (0.063) (0.053) (0.051)

Physical Aggression (-) 0.192*** 0.132** 0.161** 0.261*** 0.254*** 0.163** 22,894

(0.059) (0.059) (0.072) (0.077) (0.070) (0.074)

Separation- Anxiety (-) 0.053 0.047 0.031 0.132*** 0.011 0.048 23,100

(0.040) (0.049) (0.068) (0.042) (0.060) (0.066)

Behavioral scores of 4 and 5-year-olds

Hyperactivity- 0.250*** 0.241*** 0.300*** 0.374*** 0.205*** 0.129* 11,509

Innatention (-) (0.050) (0.068) (0.059) (0.060) (0.059) (0.067)

Emotional disorder- 0.283*** 0.264*** 0.360*** 0.337*** 0.290*** 0.157* 11,533

Anxiety (-) (0.074) (0.075) (0.072) (0.078) (0.081) (0.088)

Physical Aggression (-) 0.173*** 0.230*** 0.229** 0.241*** 0.186*** -0.040 11,528

(0.058) (0.052) (0.094) (0.052) (0.065) (0.056)

Indirect Aggression (-) 0.083 0.179** 0.175** -0.007 0.012 0.015 11,251

(0.074) (0.091) (0.085) (0.078) (0.077) (0.071)

Notes : This table displays the estimated policy e�ects and standard errors (in parentheses). Statistically signi�cant
estimates according to the adjusted p-values are presented in bold. These p-values make use of a Simes p-value
adjustment procedure to account for testing e�ects on multiple related outcomes. Wave 3 is included as pre-reform
period. The table also shows the average e�ect for the full post-treatment period (β4−8) and the e�ects by wave (βP4
to βFL8 ), based on Table 1 and Table A.1. We also report a plus or minus sign for each outcome showing the direction
the e�ect must take for the policy to be bene�cial. Estimates are for children aged 0-5 not in school and in two-parent
families (NLSCY data). Standard errors are clustered by province and by birth-year cohort.
*** : signi�cant at 1% ; ** : signi�cant at 5% ;* : signi�cant at 10%
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Table A.8 � Estimated e�ects of the policy on children 0�5 years old (not in school) (Wave
3 included : post-reform)
Dependent Variable β4−8 βP3 βP4 βFE5 βFE6 βFL7 βFL8 N

(1998-2009) (1998-99) (2000-01) (2002-03) (2004-05) (2006-07) (2008-09)

Health

Child in -0.034** -0.012 -0.037* -0.050** -0.061** -0.013 -0.038* 60,758

excellent health (+) (0.017) (0.027) (0.019) (0.022) (0.027) (0.023) (0.021)

Child has 0.011 0.006 0.012 0.003 0.018 -0.001 0.028* 60,760

been injured (-) (0.013) (0.018) (0.013) (0.019) (0.016) (0.015) (0.016)

Child had 0.006 0.015 0.005 0.004 -0.016* -0.001 0.024** 60,732

asthma attack (-) (0.007) (0.009) (0.008) (0.010) (0.010) (0.009) (0.009)

Never had a nose/ -0.129*** -0.076** -0.116*** -0.190*** -0.147*** -0.138*** -0.125*** 49,137

throat Infections (+) (0.024) (0.038) (0.024) (0.033) (0.036) (0.032) (0.034)

Never had an ear -0.058** -0.034 -0.041 -0.090*** -0.091*** -0.043 -0.060* 49,114

Infection (+) (0.027) (0.041) (0.030) (0.030) (0.035) (0.034) (0.035)

Motor and Social Development

MSD Score (+) -0.099* -0.122 -0.176** -0.066 -0.174 -0.142 0.053 47,013

(0.058) (0.077) (0.083) (0.074) (0.122) (0.103) (0.091)

Behavioral scores of 2 and 3-year-olds

Hyperactivity- 0.062 -0.059 0.024 0.171*** 0.160* 0.095 0.032 22,981

Innatention (-) (0.044) (0.052) (0.045) (0.049) (0.090) (0.086) (0.053)

Emotional disorder- 0.130** 0.118* 0.086 0.092 0.271*** 0.108* 0.114* 23,057

Anxiety (-) (0.052) (0.060) (0.060) (0.061) (0.071) (0.062) (0.060)

Physical Aggression (-) 0.187** 0.068 0.155* 0.184** 0.284*** 0.278*** 0.186** 22,894

(0.080) (0.088) (0.080) (0.091) (0.095) (0.089) (0.092)

Separation- Anxiety (-) 0.017 -0.058 0.027 0.011 0.112** -0.008 0.028 23,100

(0.044) (0.067) (0.052) (0.071) (0.046) (0.063) (0.068)

Behavioral scores of 4 and 5-year-olds

Hyperactivity- 0.194*** -0.015 0.236*** 0.295*** 0.369*** 0.200*** 0.124* 11,509

Innatention (-) (0.057) (0.085) (0.070) (0.062) (0.063) (0.063) (0.070)

Emotional disorder- 0.372*** 0.312*** 0.367*** 0.463*** 0.440*** 0.393*** 0.260*** 11,533

Anxiety (-) (0.072) (0.089) (0.074) (0.071) (0.077) (0.081) (0.088)

Physical Aggression (-) 0.140* 0.002 0.231*** 0.230** 0.242*** 0.187** -0.039 11,528

(0.075) (0.073) (0.072) (0.106) (0.072) (0.081) (0.075)

Indirect Aggression (-) 0.125 0.127 0.221** 0.217** 0.035 0.054 0.057 11,251

(0.090) (0.094) (0.105) (0.102) (0.096) (0.095) (0.089)

Notes : This table displays the estimated policy e�ects and standard errors (in parentheses). Statistically signi�cant estimates
according to the adjusted p-values are presented in bold. These p-values make use of a Simes p-value adjustment procedure to
account for testing e�ects on multiple related outcomes. Wave 3 is included as post-reform period. The table also shows the
average e�ect for the full post-treatment period (β3−8) and the e�ects by wave (βP3 to βFL8 ), based on Table 1 and Table A.1.
We also report a plus or minus sign for each outcome showing the direction the e�ect must take for the policy to be bene�cial.
Estimates are for children aged 0-5 not in school and in two-parent families (NLSCY data). Standard errors are clustered by
province and by birth-year cohort.
*** : signi�cant at 1% ; ** : signi�cant at 5% ;* : signi�cant at 10%
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Table A.9 � Estimated e�ects of the policy on children 0�5 years old (not in school) (Wave
3 included : post-reform by age)
Dependent Variable β4−8 βP3 βP4 βFE5 βFE6 βFL7 βFL8 N

(1998-2009) (1998-99) (2000-01) (2002-03) (2004-05) (2006-07) (2008-09)

Health

Child in -0.040*** -0.037** -0.038** -0.052** -0.063** -0.015 -0.039* 60,758

excellent health (+) (0.015) (0.017) (0.017) (0.021) (0.026) (0.022) (0.020)

Child has 0.016 0.027** 0.014 0.005 0.020 0.001 0.030** 60,760

been injured (-) (0.010) (0.011) (0.011) (0.018) (0.014) (0.013) (0.015)

Child had 0.006 0.026*** 0.004 0.003 -0.017* -0.002 0.023*** 60,732

asthma attack (-) (0.006) (0.009) (0.008) (0.010) (0.009) (0.009) (0.009)

Never had a nose/ -0.121*** -0.083*** -0.099*** -0.173*** -0.130*** -0.121*** -0.108*** 49,137

throat Infections (+) (0.020) (0.020) (0.020) (0.031) (0.034) (0.030) (0.031)

Never had an ear -0.057*** -0.057** -0.035 -0.084*** -0.084*** -0.037 -0.054* 49,114

Infection (+) (0.021) (0.024) (0.026) (0.025) (0.031) (0.030) (0.030)

Motor and Social Development

MSD Score (+) -0.077 -0.166** -0.150** -0.041 -0.149 -0.117 0.078 47,013

(0.047) (0.078) (0.074) (0.067) (0.117) (0.097) (0.084)

Behavioral scores of 2 and 3-year-olds

Hyperactivity- 0.077* -0.061 0.033 0.180*** 0.169* 0.104 0.041 22,981

Innatention (-) (0.040) (0.044) (0.041) (0.046) (0.087) (0.084) (0.050)

Emotional disorder- 0.106** 0.090 0.062 0.068 0.246*** 0.084 0.090 23,057

Anxiety (-) (0.046) (0.076) (0.054) (0.057) (0.066) (0.057) (0.055)

Physical Aggression (-) 0.156** -0.032 0.127* 0.155* 0.255*** 0.249*** 0.158* 22,894

(0.071) (0.071) (0.067) (0.079) (0.084) (0.077) (0.081)

Separation- Anxiety (-) 0.054 0.029 0.052 0.036 0.137*** 0.016 0.053 23,100

(0.040) (0.050) (0.050) (0.070) (0.044) (0.062) (0.067)

Behavioral scores of 4 and 5-year-olds

Hyperactivity- 0.194*** -0.015 0.236*** 0.295*** 0.369*** 0.200*** 0.124* 11,509

Innatention (-) (0.057) (0.085) (0.070) (0.062) (0.063) (0.063) (0.070)

Emotional disorder- 0.372*** 0.312*** 0.367*** 0.463*** 0.440*** 0.393*** 0.260*** 11,533

Anxiety (-) (0.072) (0.089) (0.074) (0.071) (0.077) (0.081) (0.088)

Physical Aggression (-) 0.140* 0.002 0.231*** 0.230** 0.242*** 0.187** -0.039 11,528

(0.075) (0.073) (0.072) (0.106) (0.072) (0.081) (0.075)

Indirect aggression (-) 0.125 0.127 0.221** 0.217** 0.035 0.054 0.057 11,251

(0.090) (0.094) (0.105) (0.102) (0.096) (0.095) (0.089)

Notes : This table displays the estimated policy e�ects and standard errors (in parentheses). Statistically signi�cant estimates
according to the adjusted p-values are presented in bold. These p-values make use of a Simes p-value adjustment procedure
to account for testing e�ects on multiple related outcomes. Wave 3 is included as post-reform period for 3�5 years old and
pre-reform period for 0�2 years old. The table also shows the average e�ect for the full post-treatment period (β3−8) and the
e�ects by wave (βP3 to βFL8 ), based on Table 1 and Table A.1. We also report a plus or minus sign for each outcome showing the
direction the e�ect must take for the policy to be bene�cial. Estimates are for children aged 0-5 not in school and in two-parent
families (NLSCY data). Standard errors are clustered by province and by birth-year cohort.
*** : signi�cant at 1% ; ** : signi�cant at 5% ;* : signi�cant at 10%
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Table A.11 � Estimated e�ects of the policy on children 0 to 5 years old (not in school)
(Trend included)

Dependent Variable β4−8 βP4 βFE5 βFE6 βFL7 βFL8 N

(2000-09) (2000-01) (2002-03) (2004-05) (2006-07) (2008-09)

Health

Child in -0.039** -0.046** -0.034* -0.064** -0.021 -0.032* 50,063

excellent health (+) (0.017) (0.020) (0.020) (0.025) (0.023) (0.019)

Child has 0.013 0.011 0.012 0.009 -0.004 0.033** 50,065

been injured (-) (0.013) (0.014) (0.019) (0.015) (0.014) (0.016)

Child had 0.004 0.004 0.006 -0.012 -0.004 0.024** 50,038

asthma attack (-) (0.007) (0.008) (0.010) (0.009) (0.009) (0.009)

Never had a nose/ -0.140*** -0.120*** -0.176*** -0.152*** -0.121*** -0.141*** 40,450

throat Infections (+) (0.025) (0.024) (0.032) (0.032) (0.033) (0.033)

Never had an ear -0.064** -0.056* -0.091*** -0.072** -0.030 -0.074** 40,429

Infection (+) (0.027) (0.029) (0.027) (0.031) (0.035) (0.032)

Motor and Social Development

MSD Score (+) -0.089 -0.164* -0.020 -0.177 -0.197** 0.083 38,569

(0.066) (0.086) (0.079) (0.120) (0.098) (0.087)

Behavioral scores of 2 and 3-year-olds

Hyperactivity- 0.088* 0.027 0.183*** 0.113 0.125 0.026 20,430

Innatention (-) (0.046) (0.040) (0.044) (0.083) (0.081) (0.045)

Emotional disorder- 0.132** 0.029 0.237*** 0.210*** 0.077 0.132** 20,506

Anxiety (-) (0.057) (0.063) (0.063) (0.064) (0.054) (0.060)

Physical aggression (-) 0.216*** 0.107 0.302*** 0.238** 0.282*** 0.182* 20,346

(0.078) (0.075) (0.078) (0.094) (0.080) (0.094)

Separation- Anxiety (-) 0.034 0.012 0.084 0.076* 0.004 0.009 20,530

(0.046) (0.051) (0.063) (0.043) (0.062) (0.064)

Behavioral scores of 4 and 5-year-olds

Hyperactivity- 0.235*** 0.240** 0.233*** 0.367*** 0.197** 0.146 9,525

Innatention (-) (0.087) (0.095) (0.089) (0.083) (0.093) (0.095)

Emotional disorder- 0.374*** 0.331*** 0.475*** 0.427*** 0.331*** 0.296*** 9,543

Anxiety (-) (0.097) (0.095) (0.094) (0.096) (0.099) (0.105)

Physical aggression (-) 0.170** 0.182** 0.277*** 0.278*** 0.105 -0.013 9,533

(0.078) (0.072) (0.097) (0.072) (0.086) (0.084)

Indirect aggression (-) 0.126 0.224** 0.201** 0.070 0.092 0.004 9,331

(0.093) (0.102) (0.090) (0.092) (0.093) (0.095)

Notes : This table displays the estimated policy e�ects and standard errors (in parentheses). Statistically signi�cant
estimates according to the adjusted p-values are presented in bold. These p-values make use of a Simes p-value
adjustment procedure to account for testing e�ects on multiple related outcomes. The table also shows the average
e�ect for the full post-treatment period (β4−8) and the e�ects by wave (βP4 to βFL8 ), based on Table 1 and Table
A.1. We also report a plus or minus sign for each outcome showing the direction the e�ect must take for the policy to
be bene�cial. Estimates are for children aged 0-5 not in school and in two-parent families (NLSCY data). Standard
errors are clustered by province and by birth-year cohort.
*** : signi�cant at 1% ; ** : signi�cant at 5% ;* : signi�cant at 10%
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